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Table 1 The change of planting structure in different periods in Changwu County
Fo o B REVE 7[5 4 4y #o #  BL(hm?) Area of different crops
F4 6 B (hm?) T B (hm?) HApkom
Year Total Total crop ha x * Other autumn L #x m ad % "
planting area planting area Wheat Maize arsin Forage Vegetable 0il crope Fruit tree

2000 27957 21290 11287 2194 4444 81 693 400 6667
2001 26733 20067 11175 2456 3436 244 746 349 6667
2002 25033 19420 10754 2962 3060 353 826 394 5613
2003 29315 18945 10047 3298 3857 323 933 487 10370
2004 27358 16988 7252 3629 2788 347 1093 602 10370
2005 30786 17351 7725 3650 2763 272 1217 592 13435
2006 31349 17016 7631 3521 2739 306 1505 684 14333

2007 31316 16983 7742 3543

2929 340 1721 58

@

14333

EHALSEF BN ERAARAEERSM, REYSER HREEEDHER.
Note: Total planting area means the sum of total crop planting area and total fruit tree area; Total crop planting area means the total area of grain, cash and

forage crops,
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Table 2 Considered quantitative feature values of each crop

5 NE Ex Hibbom HE F 4 R 20
Index Wheat Maize Other autumn grain Forage Vegetable Oil crops Fruit tree
£ B % 38 (5C/hm?)
Economic benefit 3957 9993 517 1060 8384 2695 16354

(Yuan/hm?)

HEBE(%)

. . .3
Social benefit 8.05 7.91 0.38

0.05 3.2 0.35 52.36
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SRR KRN B RE RBEER
BBREIH SEERNEARR, BE 7 HIE
MESRBETRNEES TR ERE
H:

ZRHBHE N RESAETSERITFEMNRE
BEXR(E3),H:
r;=(0.25,0.429, 0.381, 1,0.144,0.601,0.818)

TRUBKRE 7 HEYREFEEANRR

0.5 05 0 0 1 0 07 B .
05 05 1 0 1 05 0 0.242 0.611 0.035 0.065 0.543 0.165 1
1 0 05 O 1 05 0 R=10.154 0.151 0.007 0.001 0.065 0.007 1
E=1 1 1 05 1 1 05 0.250 0.462 0.381 1 0.14 0.601 0.818
6o o 0 0 05 0 0 MAWEENR AR, BBEY  NEAK
1 0505 0 1 0.5 0.5 B OR BTN SR
L1 1 1 05 1 0.5 0.5 u; = (0.0927, 0.4254, 0. 1440, 0.6849, 0.1365,
HEF D 1 AR, ZN5HFRMGFS WEY M 0.4056, 0.97273)
£3 BSATEERGEANEREXR
Table 3  Relationship between linguistic operator and relative membership of quantitative scales
BARTF &) % ik} L:5] 8h HE B¥ +4 I 1 BH o Xy il
Mood operator Equal  Alile Slighly Relatively Obviously Significant Quite Extremely Exceedingly Extreme Beyond comparison
& RIFEE
Quantitative scale 0.5 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
AR R I 1.0 0.818 0.667 0.538 0.429 0.333 0.25 0.176 0.111 0.053 (1]

Relative membership degree

3.2 FXBHHIMmE

BEEKRBLKTR SEB RLBARE S
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LMAELE, BE LY LREER, B—2—R#HE
ERHH 7:2:1(2010 4£).6.5:2.5:1(2015 ) .6:3
12020 F)HH, BTFHHERAR  AEMEE
RS, FREHEERSR SRR HAN
6:3:3, REAUKXH6:3:4, EWERBRIZE
14 333 hm?,

33 RUBRSHH
EA LINGO X RERBEBF,RE 2010 ~

2020 FRREFKBHERATR(AE6).

£4 HRABPEXSY
Table 4 Relative parameters in constraint equation

Py "R plig ] L] bt
P " (2007) (2010) (2015) (2020)
arameters Status  Recent Middle Forward
AR &!(A) 177221 178642 182243 185917
Population
REHAE(%) .
Grain self-syfficient rate n 8 0 100
B3 T B (h?)
Cultivated area 11322 11050 10673 10295
NEEFBANFRE(%)
Potential productivity 41 50 60 70
development degree of wheat
FEREFEAFRE(%)
Potential productivity development 80 85 90 95
degree of maize
HEBREFEHNFRE (%)
Potential productivity development 35 40 50 60
degree of other autumn grain crops
x5 ASEFBAY
Table 5 Potential productivity of water
8% A xR SR gy
Parameters Wheat Maize . Forage
K57 (kg/bn’) 7119 9978 6300 26220

Water potential productivity
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%6 KRB 2010~-2020 FHABHALHRULAR
Table 6 Result of the optimization model for water-saving cropping structure in 2010 ~ 2020

2007 2010 2015 2020
3
Crops BR(h?)  HHI(%) ER(m?)  HH(%) ER(h?)  HB(%) B (k) HB(%)
Area Percentage Area Percentage Area Percentage Area Percentage
/M#E a, Wheat 7742 45.92 4571 27.62 378 27.35 4253 26.95
EX a; Maize 3543 21.02 5451 32.89 5446 34.02 5217 33.06
HEHR o5 2929 17.37 2126 12.83 583 3.64 135 0.86
Other autumn grain
HHH a, Forage 340 2.02 1105 6.67 1601 10.00 1544 9.78
#K I a5 Vegetable 1721 10.21 1721 10.38 2666 16.65 2666 16.89
8 g Oil crops 583 3.46 1594 9.62 1336 8.34 1966 12.46
R a; Fruit tree 14333 - 14333 —_ 14333 - 14333 —
REFR o - - 2210 —_ 20 - 4354 -
Orchard forage
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45% FRER 27% ; EXMHEER LGN A 21 B S
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e B BRTE Y 13 % 45 %13 In B 2010 £ 20% 2015
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HERBHFHEFAENERZFEYT K, N 2007 £3
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BAEEARLEAREE N2RER.5— Hit:
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Bt , 2 RS H P REHHEEREEEL.

WAEMEEHRCEREUERNHLLT
AR A REYF SRR, EHE
b5 & 2% (8 81 17 2933 & Bl 18 811; 3% 2007 £
M5, 2010 45,2015 4E 2020 SEFP ML B
H 2007 E 43 513 K2 221 F 76 .3 917/ JC.5 04877
TGHRESFREMHEAR . EEETFRSAKE
ERRE, AEEMNEEEMEE SR K 2007

FEHEERIFIME 7TERMFZE BAKH AR
# M 2007 4 196.86 kg/(mm-hm®) 32 5 2 2010 £ 49
10.06 kg/(mm-hm?).2015 4E #912.91 kg/(mm-*hm?)
F1 2020 4E/914.08 kg/(mm-hm?)(RFE 7).

®7 KREHHALEHRALHZSHN
Table 7 Comprehensive benefits of the optimization
model for cropping structure

#47 Index

GARMHEH
Comprehensive benefit value

MR B (JT5E)
Total output value (10*yuan)
RELR®L)

Total grain yield
M AR (t)

Total oil yield

AES>EQ)
Total forage yield

Rk il % % (kg/ (mme hm? ) )
Precipitation use efficiency

2007 2010 2015

17293 18675 18750 18811

31936 34157 35853 36984

54773 67881 69443 71157

743 2546 2846 5234

4512 15935 27286 30363

6.8 10.06 12.91 14.08

4 /N
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Study on the optimization of water-saving cropping structure in Weibei dryland
———With Changwu County as example
GAO Qiong', XIE Xiao-yu!, WANG Li-xiang?, WANG Long-chang', CAO Qun-hu®, DUAN Chang-lin®
(1. College of Agronomy and Biotechnology , South University, Chonggqing 400716, China ;

2. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100, China;
3. Changwu Agricultural Technology Extension Center, Changwu, Sh i 713600, China)

Abstract: Based on fuzzy optimization theory, with Changwu County as example, the planting structure situation of
typical dryland farming region was analyzed. In order to attain the maximum comprehensive benefits in economy, society
and ecology, the thesis established a multi-objective fuzzy optimization model of water-saving cropping structure, and
concluded the optimized project in the year of 2010, 2015 and 2020. According to the project, compared with 2007, the
crop planting area decreased by 11% , 19% and 24 % respectively; economic crop planting area increased by 7%, 12%
and 17% ; and fodder-crop planting area raised by 8% . The utilization efficiency of rainfall ascend from 6. 86
kg/(mm-hm?®) in 2007 to 14.08 kg/(mm-hm?) in 2020.

Key words: Weibei dryand; water-saving cropping structure; multi-objective fuzzy optimization model



