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Abstract: Based on industry structure unreasonable of agriculture and animal husbandry in Ordos city, from farming
and animal husbandry industrial structure adjustment of water saving basic theory study of the multi-objective genetic al-
gorithm, established farming and animal husbandry industry structure optimization model, provides an important theoreti-
cal and methodological basis for the adjustment of industrial structure of agriculture and animal husbandry in the water re-
source constraints. The results show that wheat planting area increased by 1.1% , maize planting area decrease volume
by 40.5% , beans planting area increased by 16.5% , yam planting area increased by 18.3%, oil crop planting area
decrease volume by 5.5% , vegetables planting area increased by 4.2% , pasture planting area increased by 5.9% . The
grain and industrial and forage crops ratio was regulated from 50.0:11.7:38.3 t0 27.1:28.7:44.2, agricultural and
husbandry and planting industrial structure were inclined to rationalization.
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[p(j - 1),p(j)] 1], % j M-t g,
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Table 1 Decision variables of farming and animal husbandry
=lk R R i g E:-Fivi B
Industry Decision variables Item Unit Quantity
11 /INE Wheat 10* hm? 1.32
faﬂz% S12 i* Maize 104 hm2 16.90
Tain crops
si3 B Potato 10* hm? 0.73
FhHE Sia THEMEY Oil crops 10* hm? 2.96
Crop farming i}ﬁf’ﬁ% sis F2 Beans 10* hm? 0.69
crops
516 BHIE Vegetables 10* hrt? 0.76
FERMEY s HIEXK Silage maize 10° hn?? 11.03
Forage crops s18 HWHTE Alfalfa 10" hm? 3.49
s 4 Cow 10* 3k 10* cows 19.77
EHol 52 % Sheep 10* H 10* sheep 742.04
Animal husbandry s ¥ Pig 10° 3k 10° pigs 42.05
S & Poultry 10* 2 10* poultry 9.84
Molk. Forestry 51 FRHBTE T Forestland area 10* hm? 9.11
k. Fishery 5 K= Aquiculture area 10* hm? 0.0015
2.4 BYESHEBME a; = [428516,81270,268347,468054 ] ;

BRSHFERERREHG T EL M
IRZHTH KB SR #E, WRER i
= 2020 4E BRI .

(1) BEREE: Y = 1.16;

(2) BHTE R AP® = 40.3 x 10* hm?; 420
= 42 x 10* hm?;

(3) FRIBTEFL: 4D = 157 x 10° hm?;

(4) *F%ﬁﬁﬂsﬁ') = 40 hm’;

(5) a; = [548615,96741,3816902, 1547283 ] ;

6, = [0.0016,0.0008,0.0003,0.000016];

8; = [60.7,18.3,79.4,18.1];
7 = [0.0134,0.006,0.0046,0.0005] ;
A, = [0.59,0.74,0.85,0.88]
(6) HMEER. Y = 18%;
(7) LHERR A = 86752 km?;
(8) NEB/NFHEE: s{ = 1.75 x 10* hn?;
(9) BCk) BERNZE 9 : cy? =
0.216 t+ k15 Cx” = 0.04 1+ H-15C0 = 0.053
te3k 50,9 =0.012¢- B
(10) A3:195 x 10* A
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(12) fEYIRE B E B
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Table 2 Crop yield
e INE £k % E & HEHEY #HxK HFCEk ELiA-F
Crop Wheat Maize Beans Potato 0Oil crops Vegetables Silage maize Alfalfa
7B Yield/(kg-hm~?) 5736 6720 6180 27500 2635 22745 49850 13100

®3 EpEERKR
Table 3 Trigation water demand of crops

(37 N E* g% - HRHEY #xk FUEXK  SUEEE
Crop Wheat Maize Beans Potato 0Oil crops Vegetables Silage maize Alfalfa
PRER/ (' hm ™) 4650 4650 4200 2700 3000 3600 4800 4500
Immigation norm
(13) fE A B PN IE SR S & R IR S G T, B
BEHGREE, RIEEERNONERLRLET  EEVEM IR
£4 MBS
Table 4 Price of crop products
et & % 2% 23 whEHEY #¥ FEk E-¥/AE
Crop Wheat Maize Beans Potato Ol crops Vegetables Silage maize Alfalfa
/(T kg™") Price /(yuan-kg™!)  2.75 2.60 5.50 3.50 0.60 3.20 0.40 0.80

(14) H#MABFTRE
ERTESHRSERIBREKES, TEHR

P RAETRE N RE S,

£S5 20 ETEHRBADERRR
Table 5 Per capita demand for agricultural products in 2020

7 hE E¥ S i & * % Fa- K=

Products Wheat Maize 0il Vegetables Beef Mutton Pork Poultry Aquatic

R Demand/kg 47.63 44.79 13.00 147.00 9.34 9.33 9.33 5.10 16.00
2.5 RERE HBATEN SRR BER . BRITTESRN

RO P MR B KRR L BR
AR SRS AR IR BT R B TR B %
BRERRE, MR EAERMERA RN &
S PSR, R R LR EBLRAE B B S,
B A SCR £ B iR B X SRR S Tk &
ARBO 7= AR B A TSR AR

3 HRGRSaH

3.1 BRBLEHR

RIE A B AR AF TR, F Matlab? .0 2wl 2
. 22REREBARMH—RIELHRE. &
SXEEDNESBHFH, X ENERMBIRE
BT, B M TARER, EHE 1 M RUE

# 6,
3.2 HMBEZRAN

MEBMMTEERHAGT TRE, KRESRILEK
7. NEFT M, ER BRI R AR AN
3.3 HMEBSH

MFE6 hALAEH, fEY S EREm T
10.66 7 hm? ,/NE EXRMERHFEERTET
4.83 7 i, Z2FVEMFAEE RSN T 8.64 7 hn®,
fAERHEY R AT 6.85 7 hm®, FRATH L
Bl 50.0:11.7:38.3 /% 4 27.1:28.7:44. 2, R E
VM E R T R T , 25 EY AR EDEHE Y A
TR, PR B E R AR N T 15.4% , 4%
Bolk R R T &k, BB ERE MR
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i 814 Jr3k (R) AR 678 T3k (R), ARMER B HFRAEY 15 ho’ N 70 hn?, 233 RO
HUFOREY 9.11 75 ho® RN 131.73 77 b, KF=5R b gsHatiAbimes Ml B EHE—5 R
®6 REFRBRUUTWERRUEDIES R

Table 6 Non-inferior solutions of optimization model for regional water-saving
industrial structure of farming and animal husbandry

EEBFS R4 & Optimization variables
Non-inferior -
solutions Su S Si3 Su S1s Sie S Sis

1 2.29 2.008 9.819 1.135 8.888 3.023 14.535 6.838
2 2.31 1.981 9.836 1.616 8.414 3.366 13.539 7.192
3 1.982 1.481 9.789 1.126 7.997 3.314 13.656 6.648
4 2.098 1.827 9.839 1.129 8.539 3.272 13.664 6.943
5 2.133 1.842 9.785 1.275 8.364 3.31 15.056 6.937
6 2.195 1.851 9.822 1.295 8.356 3.392 13.544 6.9
7 2.210 1.906 9.730 1.339 7.332 3.255 12.2717 6.744
8 2.374 1.677 9.731 1.388 7.857 3.282 11.289 6.897
9 2.603 1.932 9.814 1.509 8.414 3.365 13.720 7.232
10 2.293 2.088 9.830 1.566 8.352 3.317 13.272 6.921
11 2.096 2.027 9.826 1.189 8.082 3.14 13.484 7.225
12 2.0m 2.045 9.981 1.147 8.801 2.851 12.186 6.675
13 1.979 1.772 9.770 1.247 8.083 2.831 12.281 6.448
14 2.291 2.056 9.820 1.442 8.553 3.122 14.246 6.850
15 2.401 1.760 9.815 1.484 8.379 3.242 13.754 7.242
16 1.983 1.738 9.795 1.252 8.001 3.280 13.646 7.169
17 2.127 1.742 9.799 1.201 8.280 3.021 12.947 7.033
18 2.487 2.061 9.808 1.188 8.354 3.243 13.592 6.851
19 2.175 1.871 9.79 1.320 8.328 3.199 13.512 7.996
20 2.141 1.724 9.798 1.185 8.254 3.069 13.012 7.732

kL mES EALZE R Optimization variables

Non-inferior

solutions S Sz Sz Sa S S,

1 9.667 500.514 50.403 117.819 131.729 0.007
2 13.021 361.241 62.972 110.846 130.169 0.006
3 9.181 238.999 49.137 95.721 130. 141 0.005
4 10.113 176.114 48.355 113.679 130.196 0.005
5 9.756 367.356 51.087 109.172 130.653 0.007
6 10.091 251.832 55.19 104.949 130.161 0.005
7 10.058 144.421 52.877 107.462 130.142 0.005
8 11.5%4 169.197 47.864 109.98 130.137 0.005
9 13.083 333.727 55.837 136.87 130.184 0.006
10 11.473 155.976 51.547 134.58 130. 161 0.005
11 11.183 158.934 62.477 110.985 130.142 0.005
12 9.26 263.407 41.589 105.707 130.225 0.006
13 10.137 160.896 41.029 112.735 130.142 0.005
14 9.865 419.97 50.605 133.166 130.376 0.006
15 11.233 324.79 53.42 121.149 130.187 0.006
16 9.713 320.154 49.756 115.287 130.164 0.005
17 12.424 307.715 42.735 106.126 130.157 0.006
18 12.191 439.215 50.487 128.422 130.362 0.006
19 10.104 383.683 51.182 118.646 130.192 0.005
20 12.484 159.08 48.271 129.402 130. 160 0.005
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