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Industrial Chain Construction and Ecological Value Realization of Planting-
Breeding Circular Farms in Hilly Terrain

—Taking Liiyuan Weipin Agricultural Farm as an Example

SONG Yiwei, CONG Lei*

(Yantai Research Institute, China Agricultural University, Yantai 264670, China)

Abstract: The Chinese government promotes the integration of crop cultivation and livestock breeding and on-
site waste absorption to advance the green and sustainable development of agriculture. This paper takes Liiyuan
Weipin Crop-Livestock Integrated Farm in Laiyang City as the research object, and conducts a comparative analy-
sis with Laiyang City’s data in the same period, using data from field surveys and soil/air quality tests. The study
finds that the farm has developed a "dairy cow - biogas manure - crops, fruits and vegetables" planting-breeding
circular model based on the hilly terrain and spatial characteristics. It has a stock of about 2,200 dairy cows, with
a daily output of 33 tons of fresh milk and an annual output of 12,000 tons of manure, which meets 75% of the
farm's fertilizer demand. The organic matter content in the cultivated soil has increased and stabilized at over 3%.
Through spatial adaptation(i.e., optimizing the layout of functional zones based on terrain), the air quality rating
has been improved to Grade 1. By virtue of brand differentiation operation and channel coordination optimization,
it has driven an annual comprehensive income of over 73 million yuan from crop cultivation, livestock breeding,
processing and other sectors, forming an ecological circular agriculture model with the characteristics of hilly ter-
rain, thereby providing a quantitative basis and practical reference for the promotion of planting-breeding circular
agriculture in hilly areas.
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Fig.1 Initial planning and layout of Liyuan Weipin Farm
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Fig.2 Spatial structure analysis of Liyuan Weipin Farm
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Fig.3 Functional zones and layout plan of Liyuan Weipin Farm
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Fig.4 Industrial circulation system architecture of Liyuan Weipin Farm

21 TFEBFER
— BT B MR R A, SR A 5 B LA
SEA PR HE A A G B R 2R T 3R
JE R e RS AR IR DG R o

WA= FRFHIRAT, Bl X H 277 4 275 50 o T3¢
30 £ 757K 20 v, Horp, TR R L BEER
AbFE 20 d 22 A7, AT B T RHE B R SR
FREEM N A e o R B R G & —F 2
LR K EEMCA PR, BAE PR IR 1.2 7, 1]
T 2 A% P 75% 1 RER RS 3K o WA 2 3 0 i ik R
) 3 000 m? 1) 2B VA R, 48 34 H &I H =i
L1500 m®, FJRTSOKAL S FHAERE M I K, T
JZIR T HEIE . 2006 4F # e w3, SR 4 b A
BE Ao )OS AR, 4 bl 59EE PILS A A
UGB 1L 1% 32 T+ 2 2.3% , 5843 LB 32 KA 7= i A
HEIX Y - 66 BLBR 78 3% LA b, A 8500 e BB

X LA A, R FERD SRS A SRR SR R
— PR R A P AR A LR 7 SEI AT RS KR

FEBE X B H I e A R 40 R K 8 I b B
(7 2 4 000 m®) Y IR 480 & I &R 45 28 SBR V5 7K Ab
AR PEIE A8 7 m, S FR FE X 60% 1) BE U it
o S EJE VB WE 3 1 hm? (4 A 25 107 A6 8 HE AT
DLUE AL, B ACHL R 7KL 5 30% , i 1 X Jakok

BT,
SBR BRIVt 33 PR 75 Y8 05, o — b i ] AR
AT AR IE 1T WG P75 e i5 K Ab B AR . H

> & SBR BN , 1% 4R $ 4k R UT A W) i
TULERE T M, i P IR R A A S
H A 2 (A T B 7K A 1 ) (GB 5084-2021) 1
AR K BUEK Al T A HIL G 2 Rl A A
bl FH 7K [ i >R G 98 55X, $i 7K B8 R R 2
(& 5)0

v iR
[RKits inite Bkt Rait

1;&2

i

5

8. B
Akt e it [« Fait
B 5 57k SBRAERE

Fig.5 SBR sewage treatment process flow chart
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Table 1 Crop types and economic benefits

LR/ESIUEIRe T A /hm? FEAE/ - hm™ BANIG - ! BT H/IE
Crop types and region Area Yield Unit price Total price Remark
i HLAAE S R X ESPS 6.67 60.0 600 24.0 RE I
Mk 6.67 75.0 400 20.0 T B R
Bt S AE ™ X JIRE 8.00 60.0 25 000 1200.0 [ES
e 8.00 45.0 12 000 432.0 —7E
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Table 2 Economic benefits of dairy products in Liyuan Weipin Farm

FLat AR/
- AR FLIY Bk H =/ N SEpREEIEE R .
WL : SRR TR " 125t
REud kg t Jiot
Number of lac- Annual total Processing loss Annual revenue
Annual lacta-  Daily milk yield Actual fresh Unit price of
tating cows milk yield rate from dairy prod-
tion days per cow milk output milk per ton
ucts
1020 300 32.35 9900 2 9702 5.12 4.97

T AR R Rl B R S R B E SR AR AT

Note: Calculated based on the measurement indicators of cow milk production performance from the Smart Agriculture Website.
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Table 3 Market prices of New Hope Weipin series in Liyuan Weipin

7 i AL A AL WHE it 5 40 ME A R ME i
Product Weipin Organic Weipin Jersey Weipin Original Weipin
AL T 3 L T 19 20 24 32

25 ET/NEF 2wl E R aUR TR AR P9I = 0F T

Note: Data sources are the official mini—program, the company's official website, JD.com, and Huaxi Securities Research Institute.
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Pl B 6 2= FE4F 77 ik 20 46 667 t, #ZEH K 70% 1 JT It/ [, A LI I8 AT LR iRk S AR 4 R] R
B, Al AT A 14000 o A FER LB IS il W A PR S L R REY TR s KA
i [V 2 AR AUR EROR , TR R O HLAE LA S AT ok B3R 22 TR A AR, 3 W] e i 98 RO
B SR B A R ORI R RS A R SRR S Al m] 2 K (R 4)

x4 FEERREFEZFSESNE

Table 4 Economic and ecological values of cow dung in Liyuan Weipin Farm

FFATHNE PR A SN E
Economic value of cow dung Economic value of cow dung
Az ] S AL I g/

FEZEOE RS (ES
M AR N JC Jiot

x10°%]J
FEFR ROy /x10°kg

Energy required for produc-

Utilization form  Annual output ~ Economic value  Total value per Main nutrient Nutrient content
ing chemical fertilizer of the
per ton ton
same quality
il 46 667 40 186.7 N 392 2861.6
T35 14 000 80 112.0 P(P,0,) 25.2 352.8
RS 12 600 200 252.0 K(K,0) 25.2 201.6

LR FENE 11 900 600 714.0
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Table 5 Soil heavy metal and pesticide residue data of Liyuan Weipin Farm

. ill K/ fif Y/ Hil/ B/ By VAVAVAVARNET: N ::p. )
e 35 5
Test mg - kg mg-kg! /mg-kg! mg-kg! mg-keg! mg-kg! mg-ke! mg-keg!  mg-kg!  mg- kg
est item
Cadmium Mercury Arsenic Lead Chromium Copper Zinc Nickel BHC DDT
GRIEEES 0.21 0.067 8.34 38.2 23 91 30 <0.10 <0.09
BrifE2EoR <0.3 <24 <30 <120 <100 <250 <100 <0.10 <0.10
*6 HMFRREMHLTEFIKIRENER
Table 6 Soil nutrient status and detection results of Liyuan Weipin Farm
; . R A/ N HRRE
bRl pHAE/TCHEZD AL/ - ke - ZERS il
2% /mg * kg mg * kg™ mg * kg™ mg * kg™
i pH value / di- Soil organic mg * kg™
Total nitrogen  Available phos-  Rapidly avail- Available sili-
Test item mensionless matter Available sulfur
phorus able potassium con
LTI ity A< el 7.10 22.384 419 2853540 321.1570 185.688 154.597
B 5.45 9.548 665 45.6125 161.4375 39.725 149.975
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Fig. 6 Comparison of N, P, K contents between 2—-year—old and 3—year—old pear orchards
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Fig. 7 Comparison of N, P, K contents between 3—-year—old and 4-year—old pear orchards

xR7 BHEENIEFSRR
Table 7 Soil nutrient status of irradiated pear orchards

iz 5 pH{E/JCHE4 HHLFilg « kg™ 2% /mg - kg B A /mg - kg™ B /mg - kg™

Testitem  pH value / dimensionless  Soil organic matter Total nitrogen Available phosphorus  Rapidly available potassium
CK 5.95 9.55 450 45.61 161.44

2022-N2 6.05 10.4 310 386.00 122.00

2022-N3 6.15 10.75 540 422.00 220.00

2023-N3 6.08 11.4 327 102.00 183.00

2023-N4 6.12 11.6 325 165.00 218.00

T :2022-N2.,2023-N3 UL AT U0
Note: Available phosphorus was replaced by rapidly available phosphorus in 2022-N2 and 2023-N3.

TR RN KB T kB A AR R 3.3 RERBHESHERE

FROKF 5 T R A o B B B BRI, 1 LA 2018 4546 I Kt o 1] (3% 8), i Tk el A
W R FR R PO, S A B AR IR T oK A OB R, LI U A 1 A 2 AR R A A
G HACNE SR BE 51 B - S TS Gt FEFT 00 A g A BE e S B 2 R g B T

*8 ZKIEMEAKENZTSRESHEMAMLILER
Table 8 Comparison of air quality between Luyuan Weipin Farm and Laiyang City

PM,/ PM, / AAEAE AR
NO,/mg * m™  CO/mg * m™ mg * m” mg * m™ R 2/% Iiig=e 37l I e 3|
WTH SO mg-m”  2F & 8 ¢
Nitrogen diox-  Carbon mon-  Particulate Particulate Annual rate of ex-  Quality Quality cat-
Test item Sulfur dioxide
ide oxide matter (< matter (< cellent & good air grade egory
10pm) 2.5wm) quality
LU i AR el 0.008 0.001 0.9 0.020 0.010 90 I 1t
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