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Adoption decisions of crop—livestock integration model:
Influencing factors, income effects, and
heterogeneous characteristics

ZHAO Zhe', XU You', ZHANG Y

(1. School of Economics, Liaoning University, Shenyang 110136, China;
2. School of Economics, Jilin University, Changchun 130015, China)

Abstract To clarify the influencing factors of farmer’s adoption decision regarding the crop-livestock integration
model and its income effect, this study is based on the survey data from 15 counties (cities and districts), 32
townships (towns), 83 villages, and 1 051 households in Liaoning Province. Logit regression model, Shapley
value decomposition method, and endogenous switching model are employed to explore the key influencing
factors of the adoption of the crop-livestock integration model and its impact on farmers’ income. The results
showed that farmers in the sample area have actively practiced the crop- livestock integration model, with an
adoption rate of 38. 44%. Farmers’ adoption decisions were made based on economic rationality, meanwhile,

considering that the crop-livestock integration model has a high requirement for technical level, farmers also
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considered its perceived ease of use in the adoption decision. The contribution rates of individual characteristics,

production and operation characteristics, and family characteristics to the adoption decision of the crop-livestock

integration model decreased in turn. The adoption of the crop-livestock integration model had a significant

positive impact on farmers’ income, and this positive impact increased with the increase of adoption intensity,

and showed significant heterogeneity under different production and operating conditions. Based on this, this

study proposed the following policy recommendations: conducting in-depth publicity to enhance farmers’

awareness of the crop-livestock integration model; providing inclusive training to improve farmers’ professional

skills in resource management and recycling; and increasing subsidies to encourage crop-livestock integration

entities to participate.
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Table 1 Descriptive statistics of variables

A FEA SR ] T 1 22 /M I PNIE

Variable Observation Mean SD Min Max
Al e A Agricultural income 1051 11.563 2 1.546 2 7.696 2 18.270 3
R 75 SR 4 1 %
thfp?ofﬁf;%ri-hveslock integration model 1osl 0. 3844 0-486.7 0 !
ey 17 TR 0 iE
Td/fpﬁofi{ﬁ:sfy%f the crop-livestock integration model oot 0.533 3 0.326.9 0 !
P 5] Gender 1051 0.713 6 0.452 3 0 1
2% JJi Education level 1051 1.887 7 0.6639 1 3
JE S AT H Village cadre status 1051 0.152 2 0.359 4 0 1
KU I i Risk preference 1051 1.783 1 0.876 4 1 3
JE 75 4R 1K W BE Internet skills mastery 1051 0.598 5 0.490 4 0 1
IR R 458 Internet usage frequency 1051 1.459 6 0.761 6 0 2
T4 BF R 3% Perceived economic benefits 1051 2.6156 0.704 2 1 3
T S H M Perceived ease of use 1051 2.249 3 0.793 2 1 3
K BE 55 8l J1 % Number of household labor 1051 2.624 2 1.100 0 0 8
TE4F 55 1. N Number of migrant workers 1051 0.539 5 0.780 2 0 4
7R 7 2 % 51 Skills training 1051 0.5309  0.4993 0 1
112 M 45 Social network 1051 30.8211 59. 006 6 0 1 010
AR IR Farmland transfer 1051 0.507 1 0.500 2 0 1
+ i ¥% A\ Farmland transfer-in 1051 0.445 3 0.497 2 0 1
+ H % 1 Farmland transfer-out 1051 0.080 9 0.272 8 0 1
2278 M P KU Number of operated plots 1051 7.7755  11.2875 0 110
£ 75 A& VE 4 Cooperative membership 1051 0.267 4 0.442 8 0 1
RERHFEALLE 1051 0.2236 0.416 9 0 1

Pilot county status for the crop-livestock integration model
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Table 3 Shapley value contribution rate decomposition of influencing factors for

the adoption decision of the crop-livestock integration model

¥ T o SR A0 P AR SC B A 1 3 SR A7 B T
B8 5 A P 3K o SR B AR B DA AR N B AR K
B i O B R R SR A TR SR 3 5 X e
SRR A IR — 2
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Aeolk 225 F AR

Types of agricultural

Fell f R
Degree of

Toft 3747 P12 1
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planting-breeding

RGN 5 2

Adoption intensity

5 %Fifinz[g management entities pluriactivity models
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Variable B A 2 y y
sample AP i P . SMEFR NEERR
F 1k . . = 1% . = i ik
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A UHFAE
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characteristic
FBEERHE
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P
Production and

rocuetion and o3 13 49.08 30.04  36.36 23.99  7.18 19.80  13.24 25.22  9.58

operation
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T TR H A .

Note: The contribution rate is expressed as a percentage.
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Table 4 Simultaneous equations regression results for

the adoption decision model and income effect model of the crop-livestock integration model

5 A 98 W AW AR Income effect model
i e (N=105D % .
Ttem Variable N - - ﬂ%?KéV‘] (N=647) 7l<éw (N=404)
Decision model Do not adopt Adopt
PE 0.104 7 0.127 4 0.244 1
Gender (1.2383) (1.017 4 (1.568 7)
" =i —0.103 8 0. 285 7% 0.070 3
i~ P AE Education level (—1.6264) (2.991 4) (0.600 7
Individual
H. A~ &y — [~ —
characteristics JER A TR 0.066 5 0. 350 8** 0.177 4
Village cadre status (0.574 6) (—2.049 6) (—0.8382)
A i e 0. 100 6% —0.009 8 0.089 4
Risk preference (2.243 5 (—0.143 4 (1.116 &
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Table 6 PSM matching regression results
- S UNGREN! ARV 1:2 APIEICHL 15 RRDE AL AU
V'l'il Nearest neighbor Nearest neighbor Nearest neighbor Caliper Kernel
arabie matching 1:1 matching 1:2 matching 1:5 matching matching
ST RGN IR A IR
Adoption of the 1. 166 5xxx* 1. 147 9xxx 1. 106 2%*%* 1. 168 2%*%* 1. 112 73
crop-livestock (12.551 ) (13.321 D (13.802 7 (12.593 D (13.934 5
integration model
Fo bl B
S el Fefl el et el
Control variables
g el 9. 491 8xxx 9. 402 2% 9. 300 1#xx 9. 511 Gxx 9. 341 2%xx
Cons_ (38.662 4) (40.623 3) (45.117 2> (38.879 9 (47.793
N 637 805 985 671 1050
Adj. R* 0.347 1 0.3594 0.364 4 0.3480 0.366 7
7 HALEZRNFTEHERRE
Table 7 Balance test of sample matching results
N > 0
E‘Hﬂﬁ% Pseudo R* LR chi® P>chi? ﬂﬁ%/A
Matching methods Bias
P ) . 0.039 53.94 0. 000 9.1
Before matching
BT IC R 1+ 1
N . . 0.007 8. 36 0.909 3.4
Nearest neighbor matching 1:1
453 1:2
SPILIERC ] . 0. 004 4.68 0.985 3.3
Nearest neighbor matching 1: 2
4B T 1:
?BLEHE. > . 0.002 2.10 1.000 2.1
Nearest neighbor matching 1:5
R RIEHEL Caliper matching 0. 009 9.61 0.844 3.4
#% VE i Kernel matching 0.001 0.83 1.000 1.4
*8 HALERLERMTEREKRRE
Table 8 Stability test of sample matching results
VB Wi 7 v ATT T 1 1 T{H
Matching method SE T values
e .
BIRRC L1 . 1.022 2 0.139 0 7.36
Nearest neighbor matching 1:1
A .
JTHILRCL: 2 . 1.105 1 0.123 3 8. 96
Nearest neighbor matching 1: 2
T 2 1:5
PR L5 . 1.132 4 0.126 2 8.97
Nearest neighbor matching 1:5
R RVLES Caliper matching 1.246 8 0.134 4 9.27
¥ VG B Kernel matching 1.089 0 0.118 9 9.15

¥ Mean 1.119 1
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Table 9 Robustness test results
75 i B (1) B (2) AL (3) B (4) AL (5) AL (6) AL CT)
Variable Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)  Model(7)
K 9 b % A 26 5
Adoption intensity of the 0.646 3*xx (0.592 0*** (.586 4*** (.511 6***
crop-livestock integration (5.0243) (4.7687) (4.6791) (4.0334)
model
LA 7y 1E 3
jfff’m?fﬁwl. o 0920w 1158 8rk 1111 Geer
saoption oF The Crop=vestock 14 199 1) (15.057 4> (13.546 6)
integration model
e s ) el el el il e il s
Control variables
W B 9. 094 &*xx 9 448 6¥** 9 500 7*** 9, 284 Sxxx 9 (18 3*kk*x 9, 240 2%** 9 416 3k*k*
Cons_ (45.9759) (38.201 8) (25.7633) (43.3412) (41.8130) (34.1950) (23.581 3)
I TI7 M 40025 ik
JJ‘T?Fﬁfﬁf - =41 AN F2 il AN il AN F il I il AN 2 il AN il
City dummy variable
B LA
B AL Bt . AN il 2 il AN g il A F il A F il 2 il A il
County dummy variable
I e 4075 B
PRI S AW REE B FRE RRE REH B
Village dummy variable
N 1051 1051 1051 1051 1051 1051 1051
Adj. R? 0.4352 0.471 3 0.509 7 0.2657 0.339 2 0.367 4 0.4250

T A (1) ~ (3D [ L AR ) I T | S SR A o i 002 o
i 4[] R R S T Tl L BRSO

AR (4D i 8 7 A 8 480 o R 5 0 B R N i B, D (5) ~ (7D 75 5 50 i e 7

Note: Models (1)-(3) incrementally control for city, county, and village dummy variables, respectively. Model (4) replaces the explanatory

variable with the adoption intensity of the crop-livestock integration model. Subsequently, Models (5) -(7) replace the explanatory

variable while simultaneously incrementally controlling for city, county, and village dummy variables.

I8 i 4 B 22 5% 8 R By I TEL K O ol T 4
R R A 7 G B INRN A e AR Tl 40 B <X
R PR B W R R o LR KU G 4 % T
e 3 A 1 ARl A R S P R 9 R SR 1 5
Wi 55 Ay A 3 5 IR 9 7 P8 3 08 3 3 AR 7 R A B
SRR ) B Oy W3 SR 8 0 s R B P P X
o A6 B i HE SR 4 TR SR B0 R R B R 3 o AR R )
R TTHRARORFE A MCRFAIE A 77 22 78 5 AE A 5K B2
R AIE X T b R A PR A 3R 94 DR SR B9 BT RR R AK T
W 5 = RANFN IR IR O TR A R A B
0 IE ) B2 W, I X Rl IE ) 52 W AR A T AR
el Ay ML OB . A R i
B35 b 57 478 B R 4 5k B 4R T i it — 2 R W
>R g b 37 A R AL AR 32 T A P O A T T A B

LSIA
2

=

B/
W Z

w

Fift % 706 B A% =X 8 95 52 B b AL M 0 % B L 1] £
R B gy, Sife R 5 e R 28 U AR L A ARl Sk
ORI RER o J T I, 45 & W FE 4518 vl 45 2 4N
TECRR N R — S M RN RS AT
BAESE 7 2 AT R FERE R0 1 R IR A6 2R R
JiE 2 R 9 AR 4 e AR RO B SR B A SR A
W5 A RS 5 B R 8 B A 7 22 08 05 B i BRI
55 0 % 2 55 BB RE B I E— PR TR R A
GEURAE B G B M A O A R lk 4 RE B AR R
T Fg AR B A R Ry ) B L A L 5 S5 R A AL
JIE AP I L SR R A0 I 2 A A AT B B e — s LR
4 IR I AN N ST AR A B S
A 2l A 3R A BB T PR A B A SR A 26 45X



51130 AT A - P IR AE R R 4 TSR

iy ERL 2% MO BN B HE S T PR AR 401

£ %2k References

EFR. RAERE AEXERMARMK - TELBRMARREI]. K&,
2025(Z1): 3-15

Huang J K. Food security, sustainable development and farmer’s income:
Past experiences and future prospects [J]. Agricultural Economics,
2025(Z1): 3-15 Cin Chinese)

EEE. FERIMKASHREZRNTEAERRIEANHI]. HELFK
REFHFE, 2021, 38(12): 25-44

Ji Z H. Spatial differences and driving mechanism of high quality development
in China’ s agriculture and rural areas [J]. Journal of Quantitative &
Technological Economics, 2021, 38(12): 25-44 (in Chinese)

#EWE, BB, Wk, ER. PERIAERAAEERELERE
FEERTE - ETHREGNANBERI]. RIUZFEZ, 2019(6): 9-22
Meng X H, Zhou H C, Du L Y, Shen G Y. The change of agricultural
environmental technology efficiency and green total factor productivity
growth in China: Re-examination based on the perspective of combination
of planting and breeding[J]. Issues in Agricultural Economy, 2019(6): 9-
22 (in Chinese)

SR, A%E, MEF, BR. REETHBERIZMEMM - EFLAX
PI 45T PR RO ] Rk 25 E R, 2020(9): 101-110

Guo SJ, HuT H, Hu XD, SuY. Where should the “food-fodder change”
subsidy policy go: Based on the simulation of beef cattle farmers in the pilot
areal J|. Issues in Agricultural Economy, 2020(9): 101-110 (in Chinese)
BXA, FIRE, RTE, B, BFEI BRANNERPESREER
RMITH  ATBIRASTRA A1), FERLFRSEL, 2021, 42(5): 198-208
Yang X J, QiZH, Chen X T, Yang C Y. Government training, Technology
cognition and Farmer eco-agricultural technology adoption behavior: Taking
rice and shrimp co-culture technology as an example[J]. Chinese Journal of
Agricultural Resources and Regional Planning, 2021, 42(5): 198-208 (in
Chinese)

#ig, XY, BANR, B, A, Re&k. FTREE-BEEAMARXT
RHTEARMESEMTRI]. RUNMER, 2025, 56(12): 717-726
Xu C, Wang K, QiuX C, Zhou W, NiC, YuanJ L. Impact of fishpond-rice-
crab integrated co-culture model on structure of soil bacterial community in
rice fields [J]. Transactions of the Chinese Society for Agricultural
Machinery, 2025,56(12): 717-726 (in Chinese)

ERME, TR PEEEFEGHF—FLEENHTNHAR - EF 84
B SEHIRAR(T). RERLHFRS XKL, 2022, 43(2): 43-54

Wang S B, Wang M L. Study on comprehensive benefit evaluation of
integrated crop-livestock of pig farms in China: A case study of field research
in eight provinces [J]. Chinese Journal of Agricultural Resources and
Regional Planning, 2022, 43(2) : 43-54 (in Chinese)

EHE, KRG, B, PBE. PERUMFXRRHGN EIKE BiLiBE
MLk mE[J]. PERMIE, 2025(5): 23-41

Jin S Q, Zhang J H, PangJ, Hu Y. The historical context, theoretical logic
and practical trend of the relationship between livestock and crop production
in China[J]. China Rural Survey, 2025(5): 23-41 (in Chinese)

BEE. REFATHTHESKR - EFRLLREEFRHRERDRY
Wg[J]. RAWZEFFE, 2019C10) : 89-99

Guo Q H. A discussion on the quality of farm land in the primary grain
producing areas in Northeast Chinal[J]. Issues in Agricultural Economy,
2019(10): 89-99 (in Chinese)

BREE, BELL, FIRE, . £5MFEAN RNBESBNGA
PRSI o T i ity R AR AR SRR S0 B [T ]. e ER AL 35F, 2020€10) : 71-90

Chen X T, Huang W H, Qi Z H, Feng Z C. Farmers’ cognition, adoption
intensity and income effect of ecological breeding mode : A case study of rice-
shrimp co-cultivation mode in the middle and lower reaches of Yangtze River
[J]. Chinese Rural Economy, 2020(10): 71-90 (in Chinese)

HET, FiRE, HRiE, XE. BEENRABREFERRNITAHANR
W EFRERFRRAERLI] TR XZFZR, 2021, 39(4): 565-570
Tian ZY, Qi ZH, Yang C Y, Liu Z. Effects of vulnerability on farmers’
adoption of rice and shrimp co-culture technology : Mediating effects based
on risk appetite [J]. Journal of Sichuan Agricultural University, 2021,
39(4): 565-570 (in Chinese)

MR, XETHR, BIE. HFPHE MFEERARNTHERNGR:
ET CRRSEUE[I]. PERLKZZHH, 2025, 30(8): 210-224

GuolY, Liu YD, He Y Q. Digital skills, farmers’ adoption behavior of crop-
livestock combined pattern and income effect: Based on CRRS data[J].
Journal of China Agricultural University, 2025, 30(8): 210-224 (in Chinese)
4, 8. REMFE—AUEXCERRESNRRAIERR]. FEE
HHE, 2019, 55(8): 146-150

Shu C, Qiao J. Research on development issues of livestock and poultry waste
treatment through integrated planting-breeding models in ChinalJ]. Chinese
Journal of Animal Science, 2019, 55(8): 146-150 (in Chinese)

=i, TFH, B1E, #5WH, AWM. EFXETLNRERNBE TR
WABE RS RERZFE, 2023, 44(8): 4764-4774

AnlJ, DingZM, Gao C C, Hu Fy, Wei S H. Analysis of the environmental
risk of livestock manure pollution and resource treatment technology[J].
Environmental Science, 2023, 44(8) : 4764-4774 (in Chinese)

g, &HFE, KEW, HE. SEFESERERPERARKEERLED
(] EESRRLFRAEL), 2025, 33(2): 228--239

Luan J, Jin S Q, Zhang Z X, Hu Y. Will neighbor’s livestock breeding
promote the use of manure for farmers as a substitute for chemical fertilizer
[J]. Chinese Journal of Eco-Agriculture, 2025, 33(2): 228-239 (in Chinese)
MR, AE, FH, TLF. EEFR, NE, T#. FEMFEIABHES
REH RS NEERMEITMEL)]. £hRILKRFZE, 2025, 44(3): 91-103
LiRL, He C, Luo Y, Wang J P, Cao C G, LiuJ, Jiang Y. Evaluating
service functions and value of ecosystem in rice fields under different models
of integrated farming[J]. Journal of Huazhong Agricultural University,
2025, 44(3): 91-103 (in Chinese)

fIer, XEF, BRE. "W BRTHHFESBERRLELR)]. FEUE
BUEKZEFH, 2024(6): 28-39

He K, Liu Y, Zheng J X. The development of integrated crop-livestock
system under the Carbon Peaking and carbon Neutrality goals[J]. Journal
of ZhongNan University of Economics and Law, 2024(6) : 28-39 (in Chinese)
ERE, HET, 8, FiRE, BFX. XNBEHASZEHHFE{RTERE
FRPE  URBIRHERK A ], PERIXZZER, 2023, 28(10):
259-274

Wang X C, TianZ Y, YangCY, QiZ H, Cheng S W. Can the adoption of
rice-aquaculture integrated cultivation mode improve farmers benefits: A case
study of rice and crayfish coculture pattern[J]. Journal of China Agricultural
University, 2023, 28(10): 259-274 (in Chinese)

R—F, &NFE, FER, ke, K. RELEESESMHABREXR
M- EFAEFAEREREARI]. PERLFRS X, 2021,
42(11D): 7-14

Nong Y X, Qian X P, Yin C B, Wan Y Q, Fu L B. Effect analysis of the
grass-orchard-livestock integrated circular agriculture model: A comparative
study of orchards in Luxi, Yunnan[J]. Chinese Journal of Agricultural

Resources and Regional Planning, 2021, 42(11): 7-14 (in Chinese)

[20] BREGTE, EDIBR, MIRE . BESASTEAULESMERAE—EUHARSE



402

0 LN ES I Y NS S 4

2026 4F 55 31 %

[21]

[22]

[23]

S
N

[25]

[26]

[27]

%], FEMZE £HHE, 2024, 54(7): 1211-1225

Chen M Z, Yin Y L, He L Q. Research and reflection on the integration of
manure resource treatment and integrated farming system in animal
husbandry[J]. Scientia Sinica Vitae, 2024, 54(7): 1211-1225 (in Chinese)
KER, REemm, B . KRR BRGNS T EHEERARRMNT
AMFEMERST-BEFUFREINE(R HOERMEAHEE]. 7E
RIFMEE, 2017(3): 117-130

Zhang F H, Song X L, Huo M. Excess fertilizer application and growers’
adoption behavior for soil testing for fertilizer formulation and their
determinants: An empirical analysis based on survey data from apple growers
in 9 counties of Shandong Province[ J]. China Rural Survey, 2017(3): 117-
130 Cin Chinese)

LR, ARG, BB, SAKR. EERRAEERTREERRNEZ
M H[)]. SEFFHR, 2004(12): 85-95,122

Kong X Z, Fang S H, Pang X P, Ma J J. Analysis of the effect of household
endowments on the agricultural technology adoption decision in West China
[J]. Economic Research Journal, 2004(12) : 85-95,122 (in Chinese)
EWR, FiRE, BR#E, BEL. RAERENANESHFEXARATEN
RS B TRASAIENHRMMERLT]. #FRRL, 2022(7): 93-105
Wang H, QiZH, Yang C Y, Tian Z Y. Study on the influence of farmers’
information capability on the adoption intention of ecological planting and
breeding Model-Mediation based on perceived ease of use [J]. World
Agriculture, 2022(7): 93-105 (in Chinese)

IIEIE, RRUE . RAMEARPESERARARK - BMEZRERR
HEHFAELT]. ARER K F S, 2023,28(12) : 248-261

Deng Y Y, ZhuJ F. Grain farmers’ conservation tillage technology adoption
behavior: Influencing factors and its heterogeneity characteristics[J]. Journal
of China Agricultural University, 2023,28(12): 248-261 (in Chinese)
ML, HEPA. HeF2RESREZEAEREN]I]. WEHR, 2018,
44(9): 80-94

Zheng X D, Fang X M. The social pension scheme and the subjective well-
being of the elderly in rural China[J]. Journal of Finance and Economics,
2018, 44(9): 80-94 (in Chinese)

Zhao Z, Jiang S, Zhang X. Scenario analysis of the environmental impacts
of breeding structure change from the perspective of farming and breeding
balance in Northeast ChinalJ]. Chinese Journal of Population, Resources
and Environment, 2025, 23(1): 132-142

PERE, AW, FERE. FHHNEESRESR . FULRAHRBEHE

[28]

[29]

[30]

[31]

[32]

E—EEE N BT L B A S, T R 2 U B R B, T B S A ARl 28 35
WE AV SEORSE ., ARL TAE FA SR AHEAA TR AL AT &2RAL . LFTE
Technological Forecasting and Social Change \Agricultural Economics K% T K 2222 (P 22414
RO YW T 1k 222 R SC 20 X d L S 35 198 48 5 19 2 03 1 U 75 51 48 T8 AR O 41
HEMMR . BE ERFEREERBERESHEINA L THTF SR AR IS LT &
23R SRR A [ 58 S AR BRI 10 10

B -ETEAMABBHTIESF ] ARRLXZZR HLHZE,
2016, 16(2): 84-92,154-155

Zhong Z B, Kou Y L, Wei HY. On part-time farmers’ intention to transfer
agricultural land from the perspective of labor allocation and security
replacement: An empirical analysis based on micro-level data from five
provinces[J]. Journal of Nanjing Agricultural University: Social Sciences
Edition, 2016, 16(2): 84-92,154-155 (in Chinese)

BIFX, FiRE, BRI, XE . EBNERNXERFTRPESMRER
REFLERBBIBRFN : ARRIRLAER A HGI[T]. 5K, 2023(D: 115-126
Cheng S W, Qi Z H, Tian Z Y, Liu Z. Effects of internet use and risk
preference on farmers’ willingness to continue adoption of ecological planting
and rearing technology: A case study of rice-crayfish integrated technology
[J]. World Agriculture, 2023(1): 115-126 (in Chinese)

BEE, DB ERENEANKABERLERRAGZM: BT 074 EF
BHBPMTIESHLI]. R AREHF, 2024(12): 25-45

Guo Q L, Ma J. The impact of internet application on the adoption of
precision agricultural technology of farmers: Empirical analysis based on 907
layer farmers[J]. Journal of Agrotechnical Economics, 2024(12) : 25-45 (in
Chinese)

KiEE, EMA, EXE. ARMKNRARIERARNEERERRES
BT ER-B-ATHRIGEE[T]. SMMEXFEE, 2020(3): 81-90
Zhang HX, Wang M Y, Zhuang T H. Analysis on the willingness to adopt
agricultural technology and its heterogeneity in small farmers in poverty-
stricken areas: Based on the “information-motivation-behavioral skills” model
[J]. Journal of Guizhou University of Finance and Economics, 2020(3) :
81-90Cin Chinese)

MEX. RREUEGERNEERABANREREENRZNE: LR EM
FEABII]. RERFNES, 2017(2): 44-55

Liu J W. The impact of farmers’ specialized cooperatives on rural poor
households’ income: Evidences from Shandong and Guizhou provinces [J].
Chinese Rural Economy, 2017(2) : 44-55 (in Chinese)

EWME, HiBlE. MALEAETRANEFRERERANE . BT REMF
HEEAWMTERB ST [T]. hERLKFZ2E, 2024, 29(3): 260-273
Wang RY, Xiao HF. Can the combination of planting and breeding improve
the environmental technical efficiency of mutton sheep breeding: MTE model
analysis based on different combination modes of planting and breeding[J].

Journal of China Agricultural University, 2024, 29(3) : 260-273 (in Chinese)
WA T8

Nig/



