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50% 9.1C 584mm =10C 154~178 2 226
171
1.2
1
6 548.0~7 258.5 kg/hm? 6 921.8 kg/hm?
197.3 kg/hm? 1.11 9 370~11 797.5 kg/hm?
10 504.9 kg/hm? 738.3 kg/hm?* 1.26
21%~69% 40%~88% 34%~T4% 67%~
89%
1
Table 1 Comparison of productive potentialities and field yield for winter wheat and spring
maize in Changwu pilot plot
/ / / /
(kg/hm?)  (kg/hm’) (kg/hm’) kg/hm?) — (kg/hm?) — (kg/hm)
1986 6 979.5 5 895.0 4174.0 0.60 0.71 9 869.5 8 415.0 57345 0.57 0.67
1987 6 685.5 4 209.5 2 895.0 0.25 0.40 10 716.5 6 530.0 5599.5 0.38 0.72
1988 7 029.0 5 064.0 31320 0.45 0.62 10 769.5 9 054.0 6 117.0 0.57 0.68
1989 6 825.0 6 343.5 4701.0 0.69 0.74 9 958.0 7 083.0 5754.0 0.58 0.81
1990 6 641.0 51585 4179.0 0.63 0.81 10 754.5 9431.5 7 990.5 0.74 0.85
1991 6 769.5 4779.0 3 885.0 0.57 0.81 11 797.5 8 558.5 7 399.0 0.63 0.86
1992 6 857.0 2 686.0 2 959.0 0.34 0.88 10 884.0 9 558.0 6471.0 0.59 0.68
1993 72585 6 333.0 4 625.0 0.64 0.73 11 760.5 - 6 378.0 0.54 -
1994 7 149.5 4725.0 3253.0 0.45 0.69 9 558.0 6 883.0 6 224.0 0.65 0.89
1995 6 548.0 3314.0 2 202.0 0.34 0.66 9 370.0 5257.0 31875 0.34 0.61
1996 7079.5 3479.5 2 497.0 0.21 0.60 10 746.0 89925 6 908.0 0.64 0.77
1997 7 240.0 6 026.5 4 821.0 0.67 0.80 9 874.5 8 610.0 7 345.5 0.74 0.85
6921.8 4 834.5 3593.6 0.49 0.70 10 504.9 8 033.9 6 258.2 0.58 0.76
2
2.1
20 80 “
» [41
2.2
51 “ — — ”
2.3 EPIC
EPIC Fortran DOS
8
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1
EPIC
2.4
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3.1
14 (1986~1999)
EPIC
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Table 2 Some revised parameters of wheat and maize in the model

TB 15.00 25.0 25.0

TG 0.00 8.00 10.00

HI 0.40 0.50 0.50

DLAI 0.88 0.60 0.60

DLAP1 25.15 15.05 15.05

DLAP2 88.95 60.95 60.95

HMX 1.10 2.00 2.00

WSYF 0.20 0.30 0.30

FRST1 15.20 5.01 5.01

FRST2 24.50 15.95 15.95

DMLA 6.00 5.00 6.00




484 17
2
3.4
( )
3
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Table 3 The amount of fertilizer used in Changwu pilot plot
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
N 540 690 930 102.0 1140 1065 79,5 117.0 795 825 840 1365 119.0 108.0
P 8.3 11.1 151 242 314 341 308 334 321 282 33.0 327 403 424
N 730 880 1065 180.0 1785 93.0 945 90.0 1005 930 930 750 780 825
P 1.9 9.7 8.5 354 426 327 367 38,6 341 347 368 354 306 334
N P
3.5
UTIL EWQ
el *.out
4
14 4
1986 1991 1994 1995 1997 1999 1987 1989 1992 1993 1996
1988 1990 1998 14 5.70%
1995 176.2mm 38.8% 1991 1994
1995 1997 1999 22.6%~46.8%
4 mm
Table 4 The rainfall condition of Changwu pilot plot in experimental years
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
285.4 275.6 340.0 268.1 315.3 288.7 260.2 311.6 302.6 176.2 275.7 295.2 356.2 283.2 288.1 301.9
326.7 358.5 590.1 399.6 538.2 204.2 472.9 380.5 195.7 220.5 408.3 264.2 505.4 284.6 367.8 401.6
502.8 480.5 586.6 708.3 582.3 710.8 359.2 550.8 544.8 297.6 396.1 487.3 495.9 585.5 520.6 516.7
372.8 362.5 4109 552.2 700.8 378.9 569.2 486.6 414.4 331.6 546.8 420.6 599.4 402.2 467.8 486.8
442.4 548.6 734.3 559.8 710.0 408.1 519.9 533.3 459.7 262.8 571.7 376.5 631.8 435.4 553.9 587.4
4.1
EPIC
5
0.32% 1993 ~23.52% 1997
7.78% 0.12% 1996 ~17.97% 1986
9.60%
1991 1994 1995 1997
4.2
5 9.9 13.4
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5
Table 5 The comparison between simulated and actual yield and water stress

days statistics of main crops in Changwu pilot plot

(kg/hm*) (kg/hm?) % d (kg/hm?) kg/hm?) % d
1986 4.279.0 4174.0 2.52 2.9 6 028.0 57345 5.12 1.8
1987 3217.0 2 895.0 11.12 3.6 6 379.5 5599.5 13.93 3.7
1988 3210.0 3132.0 249 4.5 6 820.0 6 117.0 14.76 4.2
1989 4270.0 4.701.0 9.17 4.0 6 710.0 5754.0 16.61 2.3
1990 4120.0 4179.0 1.41 33 8 400.0 7 990.5 5.12 1.7
1991 4 100.0 3 885.0 5.53 3.2 8 070.0 7 399.0 9.07 10.9
1992 3290.0 2 959.0 11.19 2.0 6 860.0 6 471.0 6.01 6.6
1993 4 640.0 4625.0 0.32 2.7 7 140.0 6 378.0 11.95 1.1
1994 3 720.0 3253.0 14.36 7.5 7 210.0 6 224.0 15.84 17.9
1995 2 720.0 2 202.0 23.52 23.1 5 360.0 45435 17.97 44.2
1996 2 520.0 2 497.0 0.92 1.9 6 900.0 6 908.0 0.12 9.8
1997 3 560.0 4 821.0 17.12 2.0 8 280.0 7 345.5 12.72 28.7
1998 3 620.0 3090.9 2.52 1.7 7 630.0 7 992.5 4.54 8.1
1999 3 680.0 34484 6.72 4.7 8 500.0 8 610.0 1.28 21.8
36104 35473 7.78 9.9 7 226.9 6 647.6 9.60 134
4 1995 23.1
1991 1994 1995 1997 1999 5
109 179 442 287 21.8 1995 442
43 N N
3 NP 1986 1987 1988 P 20 kg/hm?
P P 30 kg/hm? P N N
6 N 140 kg/hm? N 135 kg/hm? N
(D N N
N N
6 N N
Table 6 The simulated results of relations between NSD, yield and amount of N used
N (kg/hm?) 50 70 80 90 100 110 120 125 130 135 140
N (d) 34.0 12.9 7.5 3.8 1.6 0.6 0.3 0.2 0.1 0.1 0.0
2 861.0 3 326.0 3542.0 3676.0 3769.0 3 815.0 3 832.0 3836.0 3 839.0 3 842.0 3 842.0
(kg/hm?)
N (d) 39.8 28.4 21.6 15.0 8.4 2.8 0.9 0.4 0.1 0.0 0.0
5020.0 6 024.0 6 540.0 6910.0 7 330.0 7490.8 7579.2 7596.7 7603.3 7 605.8 7 605.8
(kg/hm?)

EPIC EPIC
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Fig.1 The regression curves of N stress days, yield and N amount used for winter
wheat and spring maize in Changwu pilot plot
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The application of EPIC model to calculate crop productive
potentialities in loessic yuan region

WANG Zong-ming, LIANG Yin-li

(State Key Lab of Erosion and Dryland Farming on Loess Plateau, Institute of Soil and Water Conservation, CAS  Ministry of
Water Resources and Science & Technology University of Agriculture and Forestry, Yangling 712100, China)

Abstract: In Loess Plateau, soil erosion is very intensive, and the actual productivity is low. To
study the region’s crop yield potential can offer grounds for increasing crop yield and conducting
agricultural production programming. This paper introduces the characteristics, component, and
application procedure of EPIC, and revises some crop parameters.Taking the maize and wheat as
example,we proved that there is a good adaptability for EPIC model to be used in Loess Plateau
for crop productivity simulation research. The results indicated that the average deviation
between simulated and measured values for wheat was 7.78%, that for maize 9.60%; the number
of annual average water stress days of wheat was 9.9, the minimum was 1.7, the maximum was
23.1, that of maize was 13.4, 1.1, 22.1. These values are in accordance with actual rainfall
conditions of the growing period of the above mentioned crops. The revised model is very
accurate in normal years, but it is necessary to improve the revision method of the crop and soil
parameters in arid years.

Key words: EPIC crop productive potentiality winter wheat spring maize



