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1
Table1l Pricefor each iten of inputs and outputs , ,
in the agricultural ecosysten 5
5
/ / Table5 Costsand benefits from each domestic animal or fow |
kg 6 00 kg 1 00
kg 18 00 kg Q 74 y y
kg 5 00 kg 1 60
kg & 00 kg 2 80 /d /kg / / /
kg 3 00 kg 1 40 4 84 63 20 84 63 104 63 110 5 37
kg 10 00 kg 2 00 90 950 85 450 950 85 1400 85 4000 2599 15
kg 4 00 kg 2 80 25 968 125 968 2218 300 78 12
kg 140 kg 3 60 50 31500 250 315 00 565 00 840 275 00
kg 2 36 kg 8 00
KW - h Q 76 kg 5 60
kg 4 00 kg 8 00 32
d 10 00/5 00 k 8 00
. 321
2) :
126
2 L
6
3
6
Table 6 M inimum requirement of farm product
Table 2 Itam and anount of per hectare
) 2, -1
cropland for different crops /kg /kg. (hm?* 2
: 349 30 565 87
7 03 11 39
/d /kg /g / /kg / / 23 04 53 52
3952 5015 69420 12 10017 6075 86 38
3579 1510 44645 5 5683 6L15 812 92 52 63 85 26
3080 5293 30006 5 7474 6005 7692 2206 32 3574 24
3571 4340 31308 9 7407 3050 5556 "
3025 568 33400 10 6757 2469 5777
2555 5985 300 58 8 69 87 3123 5878
2900 5000 5000 0 1075 3556 5075 322
3 L
Table 3 Cost of per hectare cropland for different crops , , ,
395 2 300 90 1152 37 120 400 68 60 75 86 38 2516 28 ,
3579 27180 74111 50 22732 6115 8192 1790 20
3080 264 65 498 10 50 298 96 60 05 76 92 1556 68 )
3571 26040 51971 90 29628 3050 5556 1609 55 ,
3025 170 46 554 44 100 270 28 24 69 57 77 1480 14 1)
2555 598 50 498 96 80 279 48 3123 5878 1802 45
2000 20000 8300 0O 4300 3556 5075 70231 77
7
J Table 7 Nutrition requirementsof domestic animal or fow |
y ( 3) ’ /GJ /kg
( 4) () a 51 6 79
4 (90 kg ) 6 14 62 10
Table 4 Benefit of per hectare cropland for different crops (500 kg ) 6a 38 500 00
(50 kg ) 5 18 48 00
Jkg-hm2 / -wm2 / -mwm? / - m?
7255 85 2516 28 7255 85 4739 57 2)
483Q 52 1790 20 3574 58 1784 38
1564 35 1556 68 2502 96 946 28 ! !
1289 67 1609 55 3353 14 1743 59 ,
1462 81 1480 14 2047. 93 567 79
2015 54 1802 45 4031 08 2228 63
1000 00 702 31 2800 00 2097. 69 , ,

3) : ,
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10
, Table 10 Forage anount and nutrition offered
8 9 by per unit area cropland for pigs
8 /kg- hm™ 2 /GJ- hm™ 2 /kg: hm™ 2
8 . ] 7255 85 102 51 261 21
Table Forage anount and nutrition offered by per unit 2465 85 175 61 65
area cropland, grassland and woodland for cattle 966 10 11 67 59 90
/kg: hm 2 /GJ- hm" 2 /kg- hm" 2 4)
7818 70 8a 72 187 65
2465 85 26 16 184 94 ) )
6724 63 73 37 195 69 ,
7255 85 119 19 548 54
2015 54 32 85 804 60 '
1200 00 11 19 59 04 1
11
9 Table 11 Forage anount and nutrition offered by per
Table 9 Forage anount and nutrition offered by per unit unit areamaize for roosters
area cropland, grassland and woodland for sheep
/kg- hm" 2 /GJ- hm" 2 /kg: hm" 2
7818 70 63 08 189 99
2465 85 26 16 184 94 33
1200 00 17. 10 251 04
1200 00 19 46 216 00 331
6724 63 73 37 195 69 ,
7255 85 109 19 380 21 [3]
2015 54 30 83 548 43 ' ’
3) '
8
, R S
(., ).C
10 ( / ’ ) ’
n
P= Z CiXj - M ax
-1
(j =12 ,n)
X 12
12 X

Table 12 Decision making variables

P = 4739 57X 1+ 1784 38X+ 946 28X s+ ,
1743 59X 4+ + 567 79X s+ 2228 63X 6 +

2097 69X 7+ 480X s+ OXo+ 2599 15X 10 2) :
+ 78 12X u+ 275X 12+ 5 37X 13 39 52X1 + 35 79X+ 30 80Xs + 35 71X4 +
332 30 25X s+ 25 55X6+ 29X 7+ 1 5Xs+ OXo+ 90X 10
1) : + 25X u+ 50X 12+ 4X13< 326 22

X1+ X2+ X3+ Xa+ X5+ Xg+ X751
(X222 Q05 Xs= Q15Xs= Q2Xs= 1;Xo= 1)

3)
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 : 253

1 7255 85X 1 = 565 87 £ 19 50X 12 > + 251 04X g+ 216X s- 48K u= 0
11 39; 310X 132 53 52 :
, 1102 51X 1 + 11 67X2+ 1 75X -
6 14X 2= O
261 21X 1+ 95 56X 2+ 61 65X ¢
4) - 62 10X12= 0
199 91X 1+ 73 37X s+ 59 01X ¢ + 194 32X:- Q51X1i= 0
11 19Xs- 60 38X 10> 0 1261 21X 1- 6 712> 0
: 780 50X 1 + 195 69X s + 5) 'X;2 0
989 54X s + 59 04X g - Xi (., )
500X 0= 0
333
1172 27X 1+ 73 37X s+ 56 99X ¢ + :
17 10X s + 19 46Xs- 5 18 u= 0 , M atlab ,
570 2X 1+ 195 69X s+ 733 37X 13 8254 6 /hm?

13
Table 13 Resultsof the optimized agricultural ecosystem

Q 60 Q 05 Q15 Q 00 Q 00 Q 20 Q 00 150 Q 52 279 Q17
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Optim ization production model of agricultural ecosysten in the ecotone
between agr iculture and an mal husbandry in Northeast China

Chen Yuxiangl, Zhou Daow ei’, Zhang Yufen®
(1 College o Biological and A gricultural Engineering, Jilin U niversity, Changchun, 130025, China;
2 |Institute o Grassland Science, N ortheast N ormal U niversity, Changchun 130024;
3 College o L if e Science, B eijing N omal U niversity, B eijing 100875, China)
Abstract: The study site isChangling, Jilin Province, located in the ecotone betw een agriculture and animal hus-
bandry inNortheast China A gricultural ecosystem of the regionw as studied systamatically. T he structure of the
agricultural ecosystan wasoptimized through linear progran model Optim ization model w as developed according
to the results The total net profit per hectare cropland is approximately doubled after optimization T herefore,
the structure of agricultural ecosystan in the region is reasonable and net profit has been increased significantly
after optimization Themodel is helpful for restructuring the agricultural ecosysten in the region

Key words eootone betw een agriculture and animal husbandry in Northeast China, agricultural ecosystem; opti-
m ization model
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