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Abstract: Based on model validation, theW in EPIC model was used to simulate yield and il desiccation effects of
continuous Pring maize under different fertilization treatments on different precipitation areas of the Loess Plateau
during 1960-2000. The simulated results showed asfollowing: (1) The difference of pringmaize yield in L uochuan,
Yan'an, Shouyang, and Yulinwas significant, and its averagewas4. 40 t/hm*, 3. 75 t/bm”, 2. 50 t/hm’ and 1. 75
t/hm’, repectively The difference of water used efficiency (WUE) and increased rate of yield by fertilizer (RYF)
in Luochuan, Yan'an, Shouyang and Yulinwere both notable and reduced by the order. TheWUE enhanced with the
increase of fertilizer, and the maximum value of RYF was in different fertilizer range in difference areas (2) Monthly

available il water in 0-7m il profilewas significantly different and the value of L uochuan, Yan'an, Shouyang, and Yulin
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was reduced in sequence In the sane area, the higher fertilizer applied, the more water conamption, the less monthly
available il water ramained The difference of annual reduced il water among different areas was significant, and
increased with sequences of L uochuan, Yan'an, Shouyang and Yulin D ifference of annual reduced available il water in
0-7m il profile anong different fertilizer treatmentswas notable at the earlier smulation stage, but was not significant at
the later stage (3) A relative stable desiccated @il layers shagped in 0-7m =il profile after il water depleted and
desiccated il layers thickened period Soil desiccated rate in Luochuan, Yan'an, Shouyang, and Yulin increased in the
squence The higher fertilizer gpplied, the faster il desiccate rate reached (4) The uitable yield of continuous ring
maize in Luochuan, Yan'an, Shouyang, and Yulinwas5 25-5 54 t/hm’ 4 26-4 58 t/hm® 2 34-2 74 t/tm’ 1 37-1 62
t/hm’, repectively, and reanable fertilizer anount in correponding areawasN,,, (N 240 kg/tm’, P 120 kg/hm®) Ny,
(N 300 kg/hm®, P 150kg/tm’) N,g (N 180 kg/tm’, P 90kg/hm®) N, (N 240 kg/hm®, P 120 kg/hm®) Ny, (N 120 kg/
tm’, P 60kg/hm®) N,g (N 180 kg/tm’, P 90kg/tm’) N (N 60 kg/tm’, P 30kg/tm’) Ny, (N 120 kg/hm®, P 60kg/
tm’) , separately.

Key W ords the Loess Plateau; continuous $ring maize; W in EPIC model; grain yield, il water; fertilization
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Tablel Camparison of smulated and observed water used efficiency of continuous $ring maize under different fertilization treatments

at Shouyang
NP, NP, treament NP, NP; treament NP, NP, treament
Item [kg/ (mm tm?) ] [kg/ (mm tm?) ] (%) [kg/ (mm tm?) ] [kg/ (mm tm?) ] (%) [kg/ (mm tm?) ] [kg/ (mm m?) ] (%)
Smulated Observed Smulated Ob<served Smulated Observed
Error Error Error
7. 52 7. 24 391 12 37 11 78 501 12 09 12 57 3 86
Average
RM SE 115 197 2 31
Regression y =2 877 +Q 580x y =2 388 +0 759x y =5 266 +0 608x
equation
Correlation 0 837" 0 747" 0761""
index
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Fig 1 Campari®on betveen smulated and observed water used efficiency of continuous ring maize under different fertilizer treaments
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2
No Ngo Nizp Nigs Nasw Nago 187239280316 346 3 64 t/hm",
2 NP,
Table2 Camparison of smulated and observed ilmoisture for different sectionsof continuous ring maize under NP; treatment at Shouyang
Item Simulated (m /m) Observed (m/m) Error(%)
0 135" 0 160" 092"
RV SE 0 03
Regression equation y =0 009 +0. 758x
Correlation index 0 728
Average
3 (mm) (t/hm?)
Table3 Annual precipitation and average $r ngmaize yield under different fertilization treatments in different areas
Treaments L uochuan Yan'an Shouyang Yulin average
No 3 09 2 45 148 Q 99 1 87
Neo 3 57 2091 2 03 137 2 39
N 129 4 13 3 58 2 34 1 62 2 80
Na1go 4 83 4. 26 2 74 173 3 16
Nogo 525 4. 58 314 183 3 46
Nago 5 54 4 75 329 187 3 64
Average 4 40 375 2 50 157 289
Precipitation (mm) 605, 7 534 2 445 5 387. 8

398358 B Soil moisture (m/m)

(3 4) 0 005 010 015 020 025 030
, 0 ; — ¢ : :
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Nigo  Naoo ; 25 [
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( 1’ 1kg 50
2
(t/ht)) , , w,

0 0081 Q 0077 0.0060

Q0 0029 t/ h’nz, > > > Fig 2 Camparion betveen smulated and observed il moisture for
4 different sections of continuous ring maize under NP; treament

at shouyang
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Fig 3 Average precipitation and average gring maize yield under different fertilization treaments in different areas
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Table4 Springmaizeyield in different areasand per iod

Period

L uochuan

Yan'an

Shouyang

Yulin

1960
1970
1980
1990

1969
1979
1989
2000

574
382
4 38
374

6 04
2 92
371
2 47

4 05
2 54
207
141

28
124
149
0 83
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Table5 Average of water use efficiency on continuous $ring maize fields under different fertilization treatments n different areas

Area No Neo N1zo Nigo N2ao N Average
L uochuan 8 92 10 14 11 51 13 26 14 37 14. 79 12 17
Yan'an 9 32 9 56 11 44 13 09 13 85 14 43 11 95
Shouyang 5 44 7.93 8 94 101 10. 69 10 97 9 01
Yulin 374 5 69 6 47 6 91 72 7. 26 6 21
Average 6 86 8 33 9 59 10 84 11 53 11 86 9 84
33
1960 2000 41 , 0 7m
480 1099mm 459 105Imm 371 868mm 357 805mm , 492

0

576 546 428 392mm,
14.7% 15 7%,

m

117 112 67 58mm,

’ NO NGO N120 N180 N24O NSOO
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Fig 5 Camparion for water use efficiency of continuous g ring maize under different fertilization treaments in different areas
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Fig 8 Camparion of il moisture distribution in 0-7m il profile during initial, metgophase and end phase smulation

and desiccated il layers thickened) ;
moisture distribution in il profile) ;

SMD Year (year for steady il

MaxD3 (maximum depth of desiccated il layers) ;

S9. Range (stable il layer range after steady il

moisture distribution) ;
range for il moisture changes) ;

I C Range (il layer

WU Depth (maximum depth for il water

ue) ; D3Y.D Range (desiccated il layers distribution range) ; D Peed (il
desiccating peed) ( 6) , ,

, > >
36

1960 2000 , 605 7 534 2 445 5 mm
387.8 mm, No Nso Nizo Nigg Nasg Nago 595 6 599 4 603 3 603 0 605 1
mm 607. 1 mm, 454 6 529 2 533 1 534 0 537. 6 mMm 537. 9 mm, 440 3 442 9
445 4 446.4 449 5mm 449 5mm, 385 8 386 3 388 6 388 7 391 7 mm 391 7 mm,

, [24]
, 525 5 54
N120
( 7) ] N24O N300 N180 N24O

Nio Nigo Neo Nio, 525 554426 458234 274137 162t/
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6 0 m

Table 6 Statistics of soil moisture distr ibution changes n 0-7m il profile n different area under different fertilization

Area Treament MDDT MaxD3 S3 Range D Jeed MC SVU Depth D3D
Period (m) S3MD Year (m) (m/a) Range(m) (m) Range(m)

Ng 1960 1982 2 1996 1 2 Q0 056 01 2 3 1 2

L uochuan N60 1960 1967 3 1971 2 3 Q 273 0 2 >4 1 3
N1 1960 1967 4 1971 2 4 0 364 0 2 >4 1 4

Nisgo 1960 1967 4 1971 2 4 Q 364 0 2 >4 1 4

Nogo 1960 1967 5 1972 2 5 Q 385 0 2 >5 1 5

N30 1960 1967 5 1973 25 Q 417 0 2 >5 1 5

Ng 1960 1981 2 1981 1 2 Q 095 01 2 3 1 2

Yanan Neo 1960 1966 3 1971 2 3 Q 273 0 2 >3 1 3
N1 1960 1966 4 1971 2 4 0 364 0 2 >4 1 4

N g9 1960 1966 4 1971 2 4 Q0 364 0 2 >4 1 4

Nogo 1960 1966 5 1973 2 5 Q 385 0 2 >5 1 5

Nz 1960 1966 5 1973 2 5 Q 385 0 2 >5 1 5

Ng 1960 1965 2 1973 A2 Q0 154 01 2 3 1 2

Shouyang Neo 1960 1965 3 1969 2 3 Q 333 0 2 >3 1 3
N1 1960 1965 4 1970 2 4 Q 400 0 2 >4 1 4

N1go 1960 1965 4 1970 2 4 Q 400 0 2 >4 1 4

Nogo 1960 1965 5 1972 2 5 Q 417 0 2 >5 1 5

N300 1960 1965 5 1970 2 5 Q 500 0 2 >5 1 5

No 1960 1965 2 1969 1 2 Q 222 01 2 3 1 2

Yulin Ngo 1960 1965 3 1968 2 3 Q 375 0 2 >3 1 3
N1 1960 1965 4 1969 2 4 Q 444 0 2 >4 1 4

N1g0 1960 1965 4 1968 2 4 Q 444 0 2 >4 1 4

N4 1960 1965 5 1969 2 5 Q 556 0 2 >5 1 5

N300 1960 1965 5 1968 2 5 Q 625 0 2 >5 1 5

7

Table7 Proper yield of conthuous $ring maize under different statistical indictors n different area

Locations Yield (t/hm?) Increased yield/ increased fertilizer WUE W ater carrying capacity
L uochuan 483 554 4 13 4 83 525 554 525 554
Yanan 358 4 58 358 426 426 4 58 426 4 58
Shouyang 234 314 274 314 223 274 234 274
Yulin 137 173 099 137 137 162 137 162
[23]
3
1 , 1960 2000 41a
, > > > ,
> > , 0 7m
> > >
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NO NGO N120 N180 N240 N300 )
0 7m
0 7m , ,

525 5 54 t/hm’ Naio (N 240 kg/tm®, P 120 kg/hm?)
Nao (N 300 kg/hm*, P 150kg/hm”) , 4 26 4 58 t/hm’,
Nigo (N 180 kg/tm?, P 90kg/mm?) N (N 240 kg/tm’, P 120 kg/hm?) , 234 274t

hm’, Ny (N 120 kg/hm’, P 60kg/tm’  Nig (N 180 kg/hm®, P 90kg/tm’) , 137

1.62 t/hm*,Ng (N 90 kg/hm®, P 45kg/tm’) Ny (N 120 kg/hm’, P 60kg/hm”)
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