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A Precision Fertilization Strategy and Cooperation Mechanism of Agricultural

Products under the Mode of '""Company + Farmer"

DING Xuefeng, WU Yu
(School of Economics and Management, China Three Gorges University, Yichang 443002, China)

Abstract: To explore the optimization of fertilization strategy selection and production cost in a "company+farmer"
agricultural supply chain, decision models for companies and farmers based on the implementation of precision fertilization
technology are established. The performance of supply chains under two types of decentralized and centralized decision-
making is compared, while the impact of parameter sensitivity and the feasibility of contracts are analyzed through
simulation. Results show that precision fertilization can reduce production cost, and rational fertilization strategies can
improve the economic benefits for both parties. With decentralized decision-making, the economic benefits of the company-
borne precision fertilization cost model (R) are lower than the farmer-borne model (F), for the latter can better produce the
cost-saving and efficiency-enhancing effects of precision fertilization. By adopting "profit-sharing-cost-sharing" (TR) and
"two-part tariff" (TF) contracts, the coordination of the company model and farmer model supply chains is achieved,
respectively. After coordination, the production cost of farmers decreases, and the profits of the supply chain stakeholders
are improved.
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Figure 1 The relationship between fertilization effectiveness

and the optimal fertilization level
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Figure 2 The relationship between fertilization utility
and the optimal selling price of agricultural products
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Figure 3 The relationship between fertilization utility
and the optimal profit

4.3 AR R HE I R E K F R R0

N T RAECAE L AR 4 (TR) « 8
Y (TF) WA R, AR SOR56 7E S i i 324 )5
RPN m AEARE L. 2 AIT™ (@)« AIT™(K)
oy M F RIS TR TF L) 5, A7 FAL T HIF
AR, HP, AII™®(e)=1I™-I%, AII™(K)=
™ —II7,i=R,F. Z]OCHR [2], WEA4=02, %]
B 1 B2 29068 2w AL AR R ZKCSE R g2, ] 4
FE 5 s

WS 4 T LRI, TESCH TR 45, bt
W 2 L B o B3 K, A m] R BE 2 5 T i
W AR HRNE R 2 RS . R, Mekb T



EXY TR, BT ARG SR L SRS S AL 73

—EACPHE, Bla e (a0, HAF, o, =0324, a, =
0.574 . AR VR A RNEAR LY IE I &, R,
AR 77 ity A B 32 4 X5 1) R s B 2R 4 2
ik, PRSI E R, e mE S, 1E

TF S e S A e = (202

BE 7 AL B O, AP S AR A
At o

0.08

0.06 P

ATl (a) AIT(a)

0.04
0.02

0.00

AIT™ (a)

-0.02

-0.04 f o

—0.06

0.0 0.2 0.4 0.6 0.8 1.0

a

B4 TR RS2 L3R 5 E A B 2200
Figure 4 The influence of TR coordination contract on the profit
of the supply chain subject
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Figure 5 The impact of TF coordination contract on the profit of the

supply chain subject
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