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Abstract

In any Bioeconomic research, market price is one of the most important tools. Every step of far-
mers depends on their market price. The market price of sheep is closely related to the demand of
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consumers and the market supply of sheep. Taking sheep breeding as an example, based on the
logistic growth model, a dynamic single population breeding model under the influence of market
price change on Farmers’ behavior is established. The existence, local stability, nonexistence of
limit cycle and cross critical point branches of the equilibrium point are proved by using qualita-
tive theory, and the global stability of the equilibrium point is proved by using Poincar Bendixson
criterion. The model is consistent with the data of sheep stock at the end of each year in Inner
Mongolia. Through the realistic explanation of the branching phenomenon under the change of
important parameters, we can find the impact of breeding cost, marketing rate and market de-
mand on the current breeding quantity, reflect the change process of breeding quantity under the
influence of dynamic price, and provide some suggestions for farmers’ long-term decision-making.
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Figure 1. Dynamic diagram of sheep breeding process
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Table 1. Description of parameters in model (6)
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Figure 2. Location of D,,D,,C, inthe d-p, plan
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Table 2. Annual sheep stock in Inner Mongolia from 2010 to 2020
% 2.2010~2020 ARG X FEFHFEE

FEop 2010 2011 2012 2013 2014 2015
FIREAEETR) 5277.2 5275.95 5144.05 5239.21 5569.28 5777.8

FEh 2016 2017 2018 2019 2020
FERFEAHERETR) 5506.24 6111.93 6001.92 5975.89 6074.2

4.1. SYIEE

TEMATHUERAL /T, BATE e () F S4B, AT, W RAERNEIREAS 53R, AL
R SELELBTI S Bl T BRI A TERLEY(6), I RN AR, 35 3 4 T S EUE M BV UA{E .

(A) RN E p(h)=a(l-h/b), RIELEHTHMEM TS MR &R, R R/ Ikt ir 2 1L
&, ATLAE RIS a f b (1, ATRAWLZ 3.
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Table 3. Values of parameters in model (6)
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Figure 3. The fitting results between the dynamic model and the stock of sheep, in which the blue dotted line is the 95%
confidence interval, the blue solid line is the average value, and the red star point is the actual data
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Figure 4. The time evolution of model (6) when the initial condition is 3.6 x 107, 5.4 x 10”. (a) Figure E, is local asymptotic
stability under (a) group parameters, (b) figure E5 local asymptotic stability under (b) group parameters
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Figure 5. Single parameter branching diagram of parameters, po in which the blue solid line represents the change trend of
the stable equilibrium point and the red dot represents the branching point. Other parameters are settor =0.83, #=0.4,a =
4506, b = 4.692 x 107, ky, = 7.338 x 10’
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Figure 6. (a) (b) for the single parameter branching graph with parameters 6, two transcritical branches occur. (c) (d) On the
single parameter bifurcation graph of parameters b, when b = 4.691 x 107 a transcritical bifurcation occurs.
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