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Optimization Plan and Management Decision-making for Forage
and Livestock in Maqu County

ZHANG Xu. FENG Qi-sheng, LIANG Tian-gang™

(State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology,

Lanzhou University, Lanzhou, Gansu Province 730020, China)

Abstract: An optimization plan and management strategy for maintaining the balance of forge supplement
and livestock request in Maqu county according to proposal of planning period 2010 to 2012 were studied u-
sing the statistical data from the dynamic monitoring of grassland livestock husbandry, and the social eco-
nomic survey with the support of multi-objective programming module in MATLAB 7. 9. The optimization
of herd structure, the goal of livestock production, and the environmental protection were critical factors
of management strategy. Two optimization plans of different economic benefits were analyzed. Results
showed that the controlling livestock number was a fundamental approach to realize this planning goal.
Specific measures include an adjustment of livestock numbers and the optimization population structure of
livestock. The optimum proposal demonstrated that the balance of forge and livestock would get if cut
down 149, 18 X10" SU in Maqu county. The herdsman would gain maximum profit if the market rate of
herd was over 31% by improving efficiency of livestock husbandry. In addition, at least 40000 kg concen-
trated feed would be needed to supplement demands in Maqu county every year. Broadening trade and de-
veloping tourist industry would also enhance the flexibility of this area’s economy.

Key words: Maqu county; Balance of forage and livestock; Multi-objective optimization plan; Management
decision-making
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Formula symbols

Explanation

Formula symbols Explanation

Livestock population at the year

x x . . L « .
b L. o Litter size within the year Population of shepherds
beginning
X Right age dam at the vyear x7 L . . . .
& g. . & Y ’ Purchase within the year ¢ Dairy cow population of planning period
beginning
T3 . L 8 Livestock population at the Y
Commercialization livestock . Total area of natural grassland
year ending
Xy . X9 € .
Amount of livestock as food Newborn death Planting area of green fodder
. .
! Death and decrease ¢ Concentrate purchased
]: 1,2,3 NN
Note:j=1,2,3 represent sheep, ox, horse, respectively
1.4.2.1 26~30) ,
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Table 2 Constraint conditions of optimization livestock population structure
Constrains Formula Constrains Formula
1 a1<1‘r>1 /Ia»,</}| 4 a‘<;r;>,b, /I|j</)1
2 ar<xsj/xe; by 5 as<as;/x1;<<b
3 as<as;/x1;<<bs 6! ag<aj/x1;<bs
1 Lj£3
Note: 1:the rate of horse as food have another constraint. j7#3
1.4.2.2 D 6
2001—2009 ( C 3,
3
Table 3 Constraint conditions of optimization animal husbandry production
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Table 4 Optimization results in the end of planning period
1 Plan 1 2 Plan 2
2009
Item
Result Difference  Percentage Result Difference  Percentage
, ! , o 502629 167360 —35269 0.93 684294 181665 1.36
Sheep  Livestock population at the year beginning
, ! o 243820 221653 — 22167 0.91 298352 54532 1.22
Right age dam at the year beginning
. . :/ L o 153970 143152 —10818 0.93 209599 55629 1. 36
Commercialization livestock within the year
X ! 7262 14956 7694 2.06 21897 14635 3.02
Livestock amount as food
! 35791 33183 —2608 0.93 18585 12794 1. 36
Death and decrease
o 195767 161141 —34626 0.82 216902 21135 111
Litter size within the year
b 0 0 0 0 0
Purchase within the year
X ! X X 501373 437211 —64162 0.87 621115 119742 1.24
Livestock population at the year ending
//
' 16140 15115 —1025 0. 94 16140 0 1.00
Newborn death
. . 30.63 30.63 0 1.00 30. 63 0.00 1. 00
Commodity rate
/% . .
. 1.44 3.20 1.76 2.22 3.20 1.76 2.21
Livestock rate as food
X 32.08 33.83 1.75 1. 05 33.83 1.75 1. 05
Slaughtering rate
/% - -
. 80.29 72.70 —7.59 0.91 72.70 —7.59 0.91
Birth rate
/%
o —0.25 —6.45 —6.2 25.80 —9.23 —8.98 36.95
Net increase rate
/% .
. 31.83 27.38 —4.45 0. 86 24.60 —7.23 0.77
Total increase rate
. / . L 539033 287531 —251502 0.53 246212 —292821 0.46
Ox Livestock population at the year beginning
, o 246520 110124 —136396 0.45 94299 —152221 0.38
Right age dam at the year beginning
S o 105824 67713 —38111 0.64 57983 —47841 0.55
Commercialization livestock within the year
//
X ' 5349 8108 2759 1.52 6943 1594 1. 30
Livestock amount as food
! 29937 16102 —13835 0. 54 13788 —16149 0. 46
Death and decrease
. . / o 135092 60348 — 74744 0.45 51676 —83416 0.38
Litter size within the year
: 0 0 0 0 0
Purchase within the year ' '
! 533015 255955 —277060 0.48 219174 —313841 0.41

Livestock population at the year ending
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1 Plan 1 2 Plan 2
2009
Item
Result Difference  Percentage Result Difference  Percentage
! 10898 5612 —5286 0.51 4806 —6092 0.44
Newborn death
. . 19.63 23.55 3.92 1. 20 23.55 3.92 1. 20
Commodity rate
/% . .
X 0.99 2.82 1.83 2.85 2.82 1.83 2.84
Livestock rate as food
/% . e
X 20.62 26.37 5.75 1.28 26.37 5.75 1.28
Slaughtering rate
R 54. 80 54. 80 0 1.00 54. 80 0. 00 1.00
Birth rate
/%
. —1.12 —10.98 —9.86 9.80 —10.98 —9.87 9.84
Net increase rate
. 19.51 15. 39 —4.12 0.79 15. 39 —4.12 0.79
Total increase rate
A ! } o 21483 16222 —5261 0.76 16222 —5261 0.76
Horse  Livestock population at the year beginning
, ! o 6683 5240 —1443 0.78 5240 —1443 0.78
Right age dam at the year beginning
, o " 1761 2714 953 1.54 2714 953 1.54
Commercialization livestock within the year
, / 0 0 0 0 0
Livestock amount as food
! 688 625 —63 0.91 625 —63 0.91
Death and decrease
X . ! L 2474 1504 —970 0.61 1504 —970 0.61
Litter size within the year
0 0 0 0 0
Purchase within the year ' '
/
, / , , 21508 14387 —7121 0.67 14387 —7121 0.67
Livestock population at the year ending
/
' 161 161 0 1.00 161 0 1.00
Newborn death
/% . .
. 8.20 16.73 8.53 2.04 16.73 8.53 2.04
Commodity rate
/%
R 0.00 0.00 0 / 0.00 0.00 /
Livestock rate as food
/% . .
. 8.20 16.73 8.53 2.04 16.73 8.53 2.04
Slaughtering rate
. 37.02 28.70 —8.32 0.78 28.70 —8.32 0.78
Birth rate
. 0.12 —11.31 —11.43 —94,25 —11.31 —11.43 —97.19
Net increase rate
. 8.31 5.42 —2.89 0.65 5.42 —2.89 0.65
Total increase rate
7
. 40389 12400 2011 1. 05 12400 2011 1. 05
Population of farmers and herdsmen
. ! . . . 7687 7687 0 1.00 15374 7687 2.00
Dairy cow population of planning period
/hm?
859096 859096 0 1.00 859096 0 1.00
Total grassland area
/hm? ) )
0 0 0 / 0 0 /
Green feed area
/kg - , ,
0 40354 40354 / 40000 40000 /

Fine feed purchased
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Table 5  Objective function of optimum proposal in the end of planning period
1 Plan 1 2 Plan 2
2009
Result Difference  Percentage Result Difference  Percentage
/%
. 0.68 —8.24 —8.92 —12.09 —9.72 10. 40 —1426.01
Net increase rate
/%
X 25.11 22.45 —2.66 0. 89 21. 87 3.24 87.12
T()tﬂl increase rate
/% . _
. 25.79 30. 69 4.90 1. 19 31. 60 —5.81 122.52
Slaughtering rate
/%
24. 60 27.70 3.10 1.13 28.55 —3.95 116. 05
Market rate
/0
/A 61.59 59.97 —1.62 0.97 62.57 —0.98 101. 59
Young survival rate
/%
6.25 6.47 0.23 1. 04 6.65 —0.40 106. 52
Death and decrease rate
//><1O'L
. . 20511. 17 16664, 33 —3846. 84 0. 81 19232. 64 —12878.53 93.77
Economic benefit
6
Table 6 Livestock population structures of optimum proposal
Sheep Ox Horse
1 2 1 2 1 2
Ttem 2009 2009 2009
Plan 1 Plan 2 Plan 1 Plan 2 Plan 1 Plan 2
/X101 -
. L 50. 26 46. 74 68.43 53.9 28.75 24,62 2. 14 1.62 1.62
Population at the year beginning
/%
X . 50. 14 43.72 62.11 53.3 25.6 21.92 2.15 1. 44 1. 44
Population at the year ending
/0
L 32.08  33.83  33.83  20.62  26.37  26.37 8.2 16.73  16.73
Slaughtering rate
/%
' 30.63 30.63 30. 63 19. 63 23.55 23.55 8.2 16.73 16.73
Market rate
/X 10" SU
.. . 50. 14 43.72 62.11 266.5 128 109. 6 12.9 8. 64 8. 64
Grazing capacity
2.2 2009 1. 75%; 26. 37%,
. 2009 5.75%; 8.53%C 4,
o 2 , 2.2.2
b
2.2.1 , o ,
2009 s o 2
(2010—2012 ) s 1 s 40000 kgo
437211 , 2009 64162 2.2.3 s
; 21387 2 2009 s 85.87 X
621115 2009 119724 s 10* hm?*, 89.40%.,
39908 1, 2009 ,
533015 255955 s 277060 s
, 17%., 2, 2009 . .
219174 313841 19%; ; .
, 2 2.2.4 s
1% 4, 2 , 33 83%, ; SN
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