+ % (Soils), 2013, 45(6): 1076-1081

Th e 14 BE AL X+ 1 Frh K A IR M R AN B 2 Y
200 R e iEHEIR S iR

1,2 1,2 1,4% 3 1,4 1,4
(1 734000 2 735000 3
731000 4 734000)
CO(NH,),>(NH,),HPO >
A3B,CDy( 30 kg/hm®  CO(NH,), 600 kg/hm®  (NH4),HPO4 350 kg/hm?
30 kg/hm?)
1 350 kg/hm® 337.50 kg/hm?
y=3782.61 +1.650 5x — 0.000 378 7 x*
(x0) 1350.01 kg/hm? ()  6700.99 kg/hm® 5
S143.6
8
1495 m 6.80°C
10 10 hm’!" 116 mm 1 900 mm
160 Bl 0~20cm
12.35 g/kg 96.43 mg/kg 12.65 mg/kg
165.54 mg/kg pH 7.73
1.1.2 5 500 ~
7500 pH6.0~8.0 12 ~16 0.05 mm
=20 /g
S (24 CO(NH,), (NH4),HPO, = CO(NH,),  N460 g/kg (NH,),HPO, N 180 gkg
4 P,05460 g/kg 958(
58x  7-2)
1.2
1.2.1
1 2008 4 22 CO(NH,),
1.1 (NH,4),HPO, 4 3
1.1.1 2008—2011 Lo(3%) 9 (1 1
“ 77 (2011BAD35B10) (1011JKCF180) 2010
(1009B-05)
* (qinjiahail23@163.com)

(1973—) E-mail: qinjiahail23@163.com
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F1 LGHEXRWEITE

Table I Lo (3*) orthogonal design table

A( ) B (CO(NH,),) C ((NH,) ,HPO,) D( )
AB,C,D; 1(10) 1(300) 2(700) 3(90)
A,B;C\D, 2(20) 3(900) 1(350) 2(60)
A;B,C;iD, 3(30) 2(600) 3(1050) 1(30)
AB,CiD; 1(10) 2(600) 1(350) 3(90)
AsB;C3D, 2(20) 3(900) 3(1050) 2(60)
A;3B,C,D, 3(30) 1(300) 2(700) 1(30)
AB;C;D; 1(10) 3(900) 3(1050) 3(90)
A,B,C,D, 2(20) 1(300) 2(700) 2(60)
A;B,C\D, 3(30) 2(600) 1(350) 1(30)
(kg/hm’)
DPS V13.0 LSR
9 —
®) ) x )
T —
) ( X
) - )
CO(NH,), (NH,),HPO, (7 xo=[(Px/Py)-b]/2¢
0.03 : 0.60 : 0.34 : 0.03 (x0) y=a+ bx—cx’
N 3372
glkg P,05156.4 glkg pH 6.50 ~7.50 2009—2011 )
4 2 0(CK)
337.50 675.00 1012.50 1350.00 1687.50 kg/hm’ 2
6 3 2.1
1.2.2 24 m?
(6 m x 4 m) 40 cm (R) B>C>A D
30 cm 25 cm 50 cm CO(NH,),>(NH,4),HPO >
50 cm 1/3 T
0~20cm 2/3 Tas>Tar>Tay
Tg>Tgs Tz Tw
1 CO(NH,), Cco
900 m*hm’ (NH.), 600 kg/hm’
1.2.3 3 CO(NH,), Tei>Tes Tco,
S O T T (NH,),HPO,
~20 cm) 350 kg/hm® 30 kg/hm? T
A3Bzch1
30 kg/hm®> CO(NH,), 600 kg/hm?® (NH,),HPO, 350 kg/hm’
(el 30 30 kg/hm’ 0.03 : 0.60 : 0.34 :
0.03( 2)
105°C 30 min 22
80°C 3 2011 9 26
1.2.4 ( 3
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R2 LEBHEXRBSH
Table 2 Lo (3*) orthogonal experiment

A( ) B (CO(NH,),) C ((NH4) ,HPOy) D ( ) (t/hm?)
A B,C,Ds 1 1 2 3 2.61
A,B;C,D, 2 3 1 2 5.11
A3B,C3D, 3 2 3 1 5.31
AB,C,Ds 1 2 1 3 5.12
A,B;C;D, 2 3 3 2 5.19
A5BC,D, 3 1 2 1 3.82
A B;C;Ds 1 3 3 3 2.21
A,B,C,D, 2 1 2 2 4.16
A;B,C,D, 3 2 1 1 6.93
T, 9.94 10.59 17.16 16.06 40.46(7)
T 14.46 17.36 10.59 14.46
T; 16.06 12.51 12.71 9.94
R 6.12 6.77 6.57 6.12
%3 DIREMERRRLXSHIFE K LIEAYEEREIZN
Table 3  Effects of functional fertilizer on soil physical properties of seed-production corn
>0.25 mm
(kg/hm’) (g/em’) (%) (%) (%) (%)
0(CK) 1.46 aA 4491 ef A 20.21 efA 24.70 efA 28.44 fB
337.50 1.45 abA 45.28 deA 20.34 deA 2491 eA 30.04 eA
675.00 1.43 ¢cB 46.03 cd A 20.71 cdA 25.32 cdA 31.28 cdA
1012.50 1.40 cdB 47.16 cA 21.22 bcA 25.94 cA 31.70 bcA
1 350.00 1.33dC 49.81 abA 22.42 abA 27.39 abA 31.78 bA
1 687.50 1.31 deC 50.56 aA 22.75 aA 27.81 aA 32.21 aA
P<0.01 P<0.05
(3
2.3
2011 9 26
@) 09645 09638 09649 0.9226 -0.9650
1 687.50 kg/hm’ (r)
0.9717 09883 0.9968 0.9951
CK 5.65 2.54 3.11 3.77 1 687.50 kg/hm2 CK
CK 0.15 g/cm’
124.08% 36.36% 28.74% 33.17%
[8-10]
LSR LSR ( 4
x4 DIREMAERIFIMERBMEVEEIZNE
Table 4 Effects of functional fertilizer on to soil microorganism amount of seed-production corn
(kg/hm?) (x10* cfu/g) (x107 cfu/g) (x107 cfu/g) (x107 cfu/g)
0(CK) 1.37f 1.21ef 0.87f 2.08 f
337.50 1.48 ¢ 1.26¢ 094 e 220e
675.00 2.21d 1.35d 0.98d 2.33d
1012.50 232¢ 1.49 ¢ 1.03 ¢ 2.52¢
1350.00 3.04 ab 1.61 ab 1.08 ab 2.69b

1 687.50 3.07a 1.65a 1.12a 2.77 a
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2.4 1 687.50 kg/hm?
2009—2011 CK 85.04 3843¢g 640¢g
3 055.18 kg/hm? (1kg)
(r)
0.8674 0.8415 0.8700 0.966 4 LSR ( 6)
1 687.50 kg/hm? 2.6
CK [11]
5748 cm 7.24 mm 3.60 mm/d 199.77 g/
LSR 1 343.55 kg/hm? 136.74 kg/hm?
( 9 5658.00 /hm?
2.5 -376.05 /hm?
2009—2011 1 350.00 kg/hm® 337.50 kg/hm*
() 09173 1 350.00 kg/hm?’

0.9357 09267 0.9357

(G

F5 IhaelERERI EREHNF KT

Table 5 Effects of functional fertilizer on corn botanic characteristics

(kg/hm?) (cm) (mm) (mm/d) (g )
0(CK) 125.58 fD 28.97 fD 7.84 fC 404.91 fA
337.50 162.44 eC 34.08 deC 10.15 deB 476.36 eB
675.00 170.99 dB 34.78 dC 10.68 dB 529.29 dB
1012.50 176.28 bcB 35.13 bcB 11.01 bcA 563.07 cA
1 350.00 179.88 bB 35.84 bB 11.24 abA 580.49 bA
1 687.50 183.06 aA 36.21 aA 11.44aA 604.68 aA
F 6 INREMERERIN EREF KM= MG
Table 6 Effects of functional fertilizer on corn economic characteristics and yield
(kg/hm?) () (2 (® (kg/hm?) (kg/hm?) (kg/kg)
0(CK) 201.28 fR 47.58 {fE 23.64 fE 3782.61 fF - -
337.50 245.47 ¢E 64.48 eD 26.27 eD 5126.16 ¢E 1343.55 3.98
675.00 263.94 dCD 75.38 dC 28.56 dC 5992.71 dD 2210.10 3.27
1012.50 274.94 cC 80.12 ¢cB 29.14 beB 6369.54 cC 2 586.93 2.55
1 350.00 283.45 abAB 84.29 bA 29.74 bB 6701.05 bAB 2918.44 2.16
1 687.50 286.32 aA 86.01 aA 30.04 aA 6 837.79 aA 3055.18 1.81
RT IEEMERRRI E R YR R EFHEST
Table 7 Effects of functional fertilizer on corn yield and economic benefit
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) ( /hm?) ( /hm?) ( /hm?)
0(CK) 3782.61 fF - - - - -
337.50 5126.16 eE 1343.55 1343.55 6717.75 1059.75 5658.00
675.00 5992.71 dD 2210.10 866.55 4332.75 1059.75 3273.00
1012.50 6369.54 cC 2 586.93 376.83 1 884.15 1059.75 824.40
1 350.00 6 701.05 bAB 2918.44 331.51 1 657.55 1059.75 597.80
1 687.50 6837.79 aA 3 055.18 136.74 683.70 1059.75 -376.05

3.14 kg 500 /kg
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y =a + bx—cx’

[12]

y=3782.61+1.650 5x—0.000 378 7x*

(Px) 3.14 /kg
(Py) 5.00 /kg (Px) (Py)
b C
[(Px/Py)-b]/2¢ [
(xo) 1350.01 kg/hm? Xo (1)
() 6700.99 kg/hm®
5 ( 7
3
CO(NHy); (NH4):HPO4
1 350 kg/hm?

y=3782.61 + 1.650 5x—0.000 378 7x*

Xo =

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

(x0)
() 6700.99 kg/hm?

. [I].
2005(5): 4-8
[J]. ,2001, 38(4): 584-589
, 2000, 31(5): 199-202
, 1990, 21(3): 140-143
) . [M].
,2001: 150-155
,1978:110-218
. [M].
, 1988: 268-269
. [M].
24-36
Wapace A, Nelson SD.
1. , 1987, 15(5): 63—64
, 1988(3): 51-52
; - [M].
, 1983: 185-186
, - [M].
, 1999: 166-170
(M].

, 1987: 227-228

],

1 350.01 kg/hm’

1.

[M].

, 1976:

1.
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Effects of Functional Fertilizer on Physical Properties, Microorganism
Amount and Optimal Fertilization of Seed-production Corn Field

MA Shi-jun”?, YAN Zhi-bin"?, QIN Jia-hai"*", WANG Ai-qin’, XIAO Zhan-wen"*, ZHAO Yun-chen'*

(1 Department of Agriculture and Biologic Technology of 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 731000, China; 4 The Provincial Key Laboratory of Characteristics Resources Utilization in Hexi Corridor, Zhangye,
Gansu 734000, China)

Abstract: In the irrigation desert soil of Gansu Hexi inland irrigation area, the field experiment method was conducted to
study the effects of functional fertilizer on soil physical properties, microorganism amount and optimal fertilization of
seed-production corn field. The results showed that the influence factors of maize yield was in the order of CO (NH,) , >
(NH4),HPO, > resistance to continuous cropping agent and polyvinyl alcohol. The optimal combination was A3;B,C,D, (resistance
to continuous cropping agent 30 kg/hm?, CO (NH,), 600 kg/hm?, and (NH,),HPO, 350 kg/hm?, polyvinyl alcohol 30 kg/hm?). The
application amount of functional fertilizer had linear positive correlation with total porosity, capillary porosity, noncapillary
porosity, aggregate and microbial quantity while had linear negative correlation with soil bulk density. With the increase of
functional fertilizer application gradient, corn marginal output and profit margins decreased. Earnings appeared negative value
when the application amount of functional fertilizer increased by 337.50 kg/hm?* on the basis of 1350 kg/hm?. The regression
equation of fertilizer response between application amount of functional fertilizer and corn yield was: y = 3782.61 + 1.6505 x —
0.000 378 7 x%, the optimal application amount of functional fertilizer (xo) was 1 350.01 kg/hm? with corn theoretical yield (y) of
6 700.99 kg/hm?. The calculation results coincided with best surveyed test treatment 5.

Key words: Functional fertilizer, Formula screening, Irrigation desert soil, Optimal fertilizer rates
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