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Fig. 1 Policy documents pertaining to smart agriculture development and agricultural green transition promulgated from 2017 to 2025
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Fig. 3 The technical mechanisms of smart agriculture enabling the green transition in agriculture
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Table 1 Smart agriculture-enabled agricultural green transition: exemplary implementation cases and benefit analytics

St

DU Sl 4 [ B S 6 2 00 O ARAT , i B2 T 5
A R it M Ak T PR e RS — AR R e ) e
TR, SR IX e F S BRI AE TR I T T )k
fRER AL ST R I BRI AL B TR

S5 T LU S AR RIS A L, S B v Ji

T TG R TSR TR I AT, A A A
AGIE ARTR ISR , 717 & 2 2

WA MW -4 T B I R e, A P T R o e /N A2
A KBS BhA T R BB PR R K AR

FHAER R A% IR A AR R AL I 445 i o P AL BRAR Al
H R IR 55 F- £ (Modern Agriculture Platform, MAP) % fig

i W TR AR C AU, AT 0 VAR
S ST IR I SR 1R S M A% I R A T L o

SRR VRl
AT Bk o
o JLA TS P L
AT ERRAEE T2 Wk R
7 WAL HIH NG5 5045
AT EF AT
TR AR T R
e MR T
*I%ﬁﬁﬁ%% 7% B M 0 5 0k
R SRR A — I — ORIy 6
e T B 1727 B L
ANTBREMTIRL e

Al % AR ARG AL IR TT 5, B B M-8 =X
WGP HLBEA T AL

TR AEA 245 = 2 60% , I/
ACAE R 5% , BB 34 7 8%

TRFEIX A% 23 I R I 20%

WA R IREE | LR o
T AR HAE R
(EPSSPOE W S 7 s
Hodls 4%

AN A I A A 1T
SR S I SR B kAl
(A A IR R

AEHEFH B 20% 22 1420
FERETHEE 10%

RTHFIK 120 m?®, ik Rk F)
48%

12 EXE . ERRRERERENX, SWBHE
s

B AR L BOR M B bl g A - A58 2
P - DR AL- 2R N RPAIER, Jd i P T E
BEREAKSF | 3R A GORTHER AR, el 25 vk
KA N TR AR RESK S, HEMFT A 2 (L 5%
TR, SO B IR I S AL 1Y

Fi—, AOVFRIECT I . AL 2 PR

B A TR 2 i S R RN S S, IR AT
A% AT 55 S 38 1 VN AR G A A 2 B0 T A o 45 4
et . T HERML M4 (Convolutional Neural
Network, CNN) """ 5 & ¥F 4 28 [ 4% (Recurrent
Neural Network, RNN) AUIRG444, REn LGN
SGEIIEAE T AL, AT A B B I S R, BIA
DU M 4% (Bayesian Network) 7 #4) 4l 1358
PRI, 4 v ik v 1 00 3 2 S 2 9 R D 5 Ak oy



44 BEAN (FPIESL) Smart Agriculture

Vol. 8, No. 3

BRI SR B 24 (Fuzzy Logic) '™ Ab 2
AV B BRI, R AR ) v SRR R IR ik
S JE FE PR, B HE B R 4 AR Rt A L,
fifi S A5 Al 2 (A 7 1 SEPR B 5% -

B, R RGN T, BRI R
JEAZ Ay, H B R i B S I Al R G
AR B ERO 255 ds HIAL a2 TR, )i
FHTAREHERME DR | i FE RO . 2k 52
St BtisE S 5. B, Kb
ICZ ™45 (Long Short-Term Memory, LSTM) A5 7
T VE Py s K 5 AR HEBE 13, XGBoost Bl 4f
LW 7%, ResNet34 Me it £ T H 3 1570 o i
2, Al ) S AT BRI R, 1T e
HEPUNB R A5 i B BRI R k2
RO R R, A& B AR BRI S AL R G
BV, P BRI S B B AT B i
b, o 2 SR T B A AR ARl T RR S A J 1)
HAr, s R, XL r Ak
i, ARaEE ANRMAEAR H AR Tk Ak B4, 1]
5 B AR AN AR B A A S R YRR AR
1.3 &R  REEFEFEFIEX, RAE

P

BRI A R REALHLIL
FHESh A AR T Bk (e M . AL ISR AE T
MR TR -RCRIE T - AR AR - IR BT AL 4L
AU, SEBAON L= 5 A SO B DR 2 o

Fi—, R FHE BT . ARl
A U RER e TR, HIRE R R TP Ak
KRG, B EA T R EA R AL
S 2R IRA RS, JTACE NI E 2R ML TN
PR, SR HAR R S ke, IR ARk
WIS SR AR R, ST R R L B
Bl ShASHBIHES R, WAEIE . K2y Rl
M, BB, R, FH B EOR FIbL g A
TR, WA HE T AN [RA ™ il 1) 3l AR R 3 13
o IR ER S RSB D MU 1, R AR
RLEER S mE B R FERERESR LA, B
i AR B SRR AU T, il iR
BIEEA, R B A S O

B AR E S BT
TN AE R, RS AR AT | ke 2h
SRV, BRI G, REE A R
WOH PR i AL . B BE I A T 2 Z B AR PR

PRSI, IR S A PR ], S A
KA b TR 5 AT 55 TR AT AL B

WL R RBIRATT A, R EOR
B4 A BRSO AN AR BAE B N T AT 2, B
TET 2 Ao A B AL AL o V95  SRAUL X AL
ar NBRF . BRI Rt I 5 A (3 Jo A 7™
HoR, WAEIE U2 | PRI A ap 0 A 25 1Y
T NA ) e R o Y4 ML BE Ak S 7% 3l 1Y
MG, RAFE TP R AR TR, A&
b AHE A T % S R M A S R B Bl i
i s s p Al e, AR E NS F AR Y
AHESCIT, Dy s i 25 3 R B9 RESC I B L

1.4 £EFE HFESENER, KIH R
FERRE

BRI S R S IR L Bl 2 0B R A A
ARACHE i, FE B URAE B - B el HE - A 2R W
B ER, SLBAO A R G A FeR T S R
b, PNITTHE B A Ml 2 (0 Y

B, RUAEBSZRGENY R ER . FRIEH
AR FTRAE G, “GER - - IR 57 2k
PEACIEE S, M B M- AR BB B
ARGt W EYEAL . PULERAL SRR, Rl
B S T mAEAL S i B E AR i TR B
FEMERLSY, MHERE RS, IR, iR
FHAHLIE T, ol 2R TH /K e 25 A 7 i s 1) o
NER}, ST E S SR AL A o 2 T4 it
M1 (Material Flow Analysis, MFA) i, fy#EA
W RGER Y BRI AL, R G0 ATE R A IE A 7=
F ., HERIVEY R R, /R A AL
RGP AL T IRIR R

B, RIARETTERN EE Y. Rl Bk
PSRRI, eI HE R B YRR T 2k <2 1k
BT o FERR R IE BRI, 382 8 R 7 i A
B P B i AR, AR R IR, SRR
SRR S B AR, AR S A gy
2, WUDTIEIR S L A, BRI AL
AHLE EHGRG, i #5280 RRGE8),
VAT A A, JFSea WKk . b E 48
A2y ER R, PRETTIUETG YL RS . BN, B S
AR JE 20 2 S Ik D Al W AR 3R, A Bl I
W5 AL ANURE 2 MM EDE, A
RAERH SR 0 o ARFE WD BHEAEA TIRUIE 5 AK  FE AT o
(5 NN 1 (3 R & i G = W ) = B



Vol. 8, No. 3 T . AR IR R A G (0 S T B RS A —— L TR AR SR A 45
25% 27, =2 6 000 Fh, 1T E AT 3K 20 000 £ Ff, I it i

B, RS L ARSI ALIE . A2 2
Pl g ORI IR, HAZO M ETE T Heft st
W ORHERVEROIRSE R . TR YIKM . JC
NHLEFHOAR, fgdt 2 Ri—Aqb” WAz, T
5 JROT M DX IUAE  A  BE, JC AHL AT 4 )
LA, T A% JE s T S ) - S e 5
A W) 58 % PR 48 20 (Index of Biotic Integrity,
IBI) ** | 4 HE T & 45 %0 (Soil Quality Index,
SQD) ' AR bR, MHR A SMERIFAEHELR, &
el g o i B 2R . U R S AR S
B, R HASRE N EN . BTG
A AR A RS T ARE AR, R 8 AT i S o
R, I REYPIG . YRR SRS
WO ARAGE . X I AR T
ARPEL T3 6R, BRR T AR A SR G AR
R, YRR IERE, YBIC R B, G
DRSPS 2 Ay, RONAE S T AR 2 AR 2
T P (0 e Y
2 BERUIKAEFMeEKWREERE

B Ilm B P65

H [ Rl S £ 5 1 B L IRAS A0 UK, (B[R]
PGAESEAERE T, hEImEA . 1T SARGILH]
R ZEB) . AE CRE/NRT BRI 5
T, AEG A R AL SR n i etk
AENEL, B BB A B S ) R 1 I
A IRPRER . B EAOAE L SR EF “XK” B
B RO H AR OCHE S [, R RS
HRTNHET, WA ZMER R 5 T, f
APUL, R B A SR T R A Ak S A T Y
FESFIRE, Al g 05 R 2 AR IPAT B IE I

2.1 BARER OB NRKER AR EMIG=
HIE BB

TER A A ], Al FE A B 5 A AR
g BARBCRFACRCRIET | AR A
FOATRRE AN 45 BR M 0k A5 20 A R 5 B S
WamEEE e, Ashfe, BRERERRE—E
TR FRERE A Al 2 O RURYBREE

—Em i A SRS AR CRETT W
5o AR AR AR N RS R AR R 2R,
FOAR A AP s R . P AR Rl R
HH, R BT HAT, o ER AR

AT EATST R, o fe Bds it 15 ik
80% , LR gR.O  HE IR 90%, [ = kik 1 E
Ko Higertb . Baefe . AL R AR = i
JEEE R 5K KA T (e it i R AR
M, AW E BALRER = i, e A KA BAL I
L BPORAE BALIEEY | KRR BAL L
PR A E MY, A S AT A T AR
FB B, BEIETHLN =R L, il ak @i
RIPE NS

TRAUER SUREEGHL. BRI
AV EARMET M OCHE . B, REHREWRBA
PRI AR Rk, = gl A e
T AT A AR R R AR . R P R R A 5 R B
PR phgE, R P XIS R EEE R, 4%
Tl T SR OB AR 8%, BRI T Ak A 7= 5 Y
g Y R, BB BT T TR
AR, (B 7R S B v 20 B A B R B AN = 1Y)
PRI R IR TS G O KR E B RS
R EZFER, a7, P ERAIEFR] Ry
40.2% ', REOREA . BEITE R ALEER i
MR AR AR, IR, BT ROR AR
S PT BE NS e RS, AnJE AL AR AL R e =
LYWL I P s, XFARAIT b X AT

SRR PREREAR CEEART. BAE
b A Ml Aok AR TR AL ST | T SR B R IR
A S HY AR T AR, (AR b 2% (0 5 700 () B PR B AR
PSSR TET G PR AR o Al A 7= AR (14 1] 2555 22 1
TR RE, ANFE X, R SR B 2
S EUE R R BUAS = B o /AR 2 P A B 0
KM, W & e 15K
VA 4 NS Bl s el ST 2 R T S 1 1)
B, INRPHBTEFREAL, BT TR RE
i, BRI ARAS F AR RN, Ok & IR B AT 5 40%.
XA “EAR-ERT RS, SEE B RS
BB AR N . N PR BRT B AR
N4 DR C B AR (R ), BH AR AR M 5 7Y
HEEE
2.2 WIAMERS  TRMEHEMAE A SR

BEAO BB W SR TR IR . BRRAR
M ARHERCR iR HUK H R BRSSO 2x
R A —E KRB RN o JR1NT, X PRI RERL N I
ATRICANERY, AT Al R REAEA PRAR



46 BEAN (FPIESL) Smart Agriculture

Vol. 8, No. 3

P XFAML S A U = R BT

—IE M sRAE o AP AT KA TR AT 1
R, AR PR ORI B B S ook
WHTEZ AR AL, HE, RICRERB ., BT R
Ir . HAREE AR BRI R IR, AR XL
TR SR T RA A 7 B AR R A
BAR, fE—EfE LA TR SR ORI H
W, AL ZE BRI o 4 E 8 - A R A
A 300 T, A& JHE IR Z SR ST AR 2R 1T 1
B, I T A R

TSR AETWE . WORA R B TR
RUEORT e AF MR BE 0 2R SOl Bk
PET S B L 18% WA A HE R 5K, {H)7™ i 7] i
= E . P E TSR A 57 ) RE A R
o, BEFPAEIREENEIN | g O UM SRR AR R, M
FAEW MRS . I (EBERE & 00 i v D RE SRR
XA CHEERARET BBt R, SEATILAIE R
WEAR . D4 2r i i, R o il (R RETE I &R
GERIAEIR S 95 w8 Al o ESRAE R I I, R
P B s+ R S AL SR, 3 o B E A 7 D
P LA BE 22, X AP IR 3 S AL T
¥ o

=R LA IaE RPN EE . B SO AR T
G AAE R LFT S CIXIEE T, PR 2.1
/AR P 275 WU 5 S (R I LR 22 T 2R P
JARA w5 o B B A R RE R, a0 RE AL K
or BRI 28 S ELAT o [ JRAR AR, B R
ABEZE R KB, S SRR i
AINFUBHTEE B AR IS . [, OREVEY) . SR A
DX AR B2 5, ORI B A 5 1) 3
FCARE ), T4 1 20ROl AL S AT B A Jd
FALHR] BRLIE ™ BBE, X LI A ARl S (5 B Y
R AR EAL oK o
2.3 RFINFIERS: BRBE SRR 5RE

KRRk

RO AL BOROR R A K SR A RERE S . I A
K, BURASBOAN K B AP AR SE BRSO, Ik
B RAO AR S B W BT, s R A A R
JE o BB AE R RE RO 2 (U B i R b, AT
I %5 22 T AR AL I FRefts, X 8B BRAGTR E il 24 T HR
TERERIREI S L EL A S B, ik A — s B2 Lol
297 Al R R A REAE

—IEBURIE A MRIBG . BUA BUR Z R 4L T

PR SR JEI00H U 4 L 4 6 X 5 4 R
SR LR MRS A T 4 TR 2 W e HECR
iRt XEHRER TG E . R BIRE R S
WALFERR . XFh “E#E, RiZE” WECES
], FEOCREALON KRBT e ls, Rk
ZRELIEE SEM MR EBOR, #1520 85%
b K- B AT FH R0 R 8, 7™ BB
5 T Al s CFE R TR AMEDE, SR RV% HhRE
T Bln, 2023453 A A T A 500 J5 T
HARPERIA-G, H2ZARRT R B AR R
TTEAEER I, P AR R 10%, KD
NE Y

TORBAE AU ER . R IASREE . B
A KA SR e P AR W A B, BELRS TR0l
AL iR R, R BIEIE AL G S5 RA
JEME, HIATIRAAR R B R A e HAUR 1 5t

SRR IR R ISR EER R . YT, Al E R
PR RIRMEARGE —, PRSI B X EdE
I G ek AR BE 2 . LU ™ i AR 2R A ]
AL I WIS BN ZE R, T BB AL
PR BWreE . Ak, BURREERIMAL . brifE
BT K, RAELITR EEPREEARIEA, FrifE
ARG, (145 3L T BIE A0 P o SO RF R Goue LA g
So BN, MTERZ G —BARARE, S ECE I
B AT BEPE ARG, DX 3 ) o1 OB 7 A O R B
0.35~0.45, J™HL il 2 1 ik Ha T P AL A () v o i
(TRZEHIEIN40% VL 1), SARMIFEE 5 o0 b Bk
V22 SRR STE N I TEL d

DU 2 Bl F AR SR 0 YA AR B R o B BRI A
A b B 5% 74 B A (R0 O 32 T O e A R R
4 [ A AR I W 7 & FRR TR B i, HRLR
T IR 2E B HE LR, S BRI M A% LA B
LK. FELRERS T, fE B 2RO 3R Tl 38 &) Fil
P A O IR SR, 2 T A7 i 2
£ SuR TSIV
3 BERUFEAREMBEER LR AR

B i B A

BB A A S B R ST R R o b g
RIS S S 1, FERMAAERARZ
EOREUR <RI NEIE(izhii S DO ¥ ) 5 % N % ¢ i v a4
spa R R TNIG A AT, AT S . Rl F
P Aol AR PR TR I A O R A v R
IO B AR AR, R RO Bkl



Vol. 8, No. 3

RGO KRR L % (0 L B 2 A B 5 A I —— R TR A 47

XoF Al 2 {0 T YA iR R 3R Bh g, 5 A G O 1] W RE
YERT.

31 FIBKARNA“RRE—AR”, HE Rl E

ReERN 1%

NS NA T BRI “Fe i — 2 B AR
A B O L 2 T RS 5 R R AP BB Al
TRAURREAO 2 U BB BEAY A 2T B D AET
i “EURS S+ giEfEt a2 ST RIS
W%, 25 EREASUU . W50 T, KA
[l LT REATET, 2Emiis e mausie . At
e85 A = R H RS AYER ™ e R R o e
RECEZ I, it o PR SRR S5 o, Bls
REMEMEIE M AR . TIRRIICF B, 4240 “ IR
7 IR IR R R, SRR B
BB BT 5 A 6 Jon Al AL AR BB L
I & SRR TR, BRI BRE
b AL R R . BB RO AT R EE R
SRRV BB BRI O — PR Al A ™ 25 [ A
JREhZS A6, A SR AL MR R 1) 5 B X
T AR R SCRE, B 3R A 7= fh = Mk s
VAN B A R o TR, BORF A 3K IR 55 5 A5
R /NP BORAEE, i 51 & Ll el
g5 7, AL BEACE I BAL G 1S 5 55w i i
EMEE LR £ H R sk,
SERCRRANBORPPAG AR ZR 5 IR 55 -5 4 O
e, TR R P ER . i XA 2 5 B
B, AR P BRI A, HES R/
PR A
3.2 METIFHULEHER, RFARWFERFEAE

EVES

T s IR E AR, W ATk
FONYPT, M B U RSB R,
UM MG AL P IR B 2, (B E A EE T
B, KIJrahm NS BARFNE LA 0o B0, LAY
SRAC RIS RO g AR ) MIAIER R S
POHL] e T 0K A5 0 o S R 4 (e,
G134 B BB SR UEAL ™ i e 18] 2 Bl Ak
gk ioR, USRI EE Mt a g iife . 7eftt
M0, PR ILSEAT 28 AL AN LA, X IF AR
F L RLFHEREER | HRAR GO T A 4ll 25 T80
Rhl, A BRICH T S0 ol 5w R R A
Wiz gs HAR, #ERBARILZ 5 5 5B O,

AR AT T /N 2 2 S A R B8 BB AR 55 T 3 XU
BB “/NMiSR” g Ak R
PRV, Gl R AR A B . A SRE
PORFERAPRGUEDCIC ,  HESh A 18 0 AR fid 47
Y 1) 75 R S ) BUE WA, DRl 2 (5 5% RUF A T
RPN A K SR BhRE

33 MEmEi&it, FREEREE LN FH
% E

s TR BT RO Ll A7 T, sk
A 2R ORI BB S . B, BUNHESIBOR
Ml E VAL ARG LR, WS R
Je” B, Fem R R R i - R
L MKRE - A S PR 9 = 4EHR S AL 5
BSE B ROEE . HEIE 52 B SRR R, 1
BRI IR E R TR HA R TEAN
AL A A B R B AR, B st Al B
PORE I MR TUE , Blvs) 36 BT LA AL A
IRGTIR . HEBEAO S F T B A A 7= A /il . K
FHRFFAAT ML X B F s =l AN [R] XAl
Y TR DR B H 32 Gl TS R R B A . i A
B TR 7ML R AT A RE IR AR
X L 0 AL BE B KA AL R # SR I
WEWCRRIE , R RERD ST A AL TR Ak 2
1y, PR G35 A IR A XU B . T
A BORFAA A BE R 2, s ARl B IR IX R B4
SCAE, O AR A R RS SRy, DB AR
Wk Jg armizx G, fie it & R A S PR % R
2.

P RAER: AU E LS AT
HIFTE BRAT SR 4 0P 5

e 2P

[1] Pule)™, 235 . Aol s GRS i B DR A R i BE 2 50 5
SEER[I]. Ak 2855 ), 2025, 46(2): 15-23.
QIU H G, HUANG Q. The green transformation of agriculture
and high-quality development: Theoretical logic and practice[J].
Issues in Agricultural Economy, 2025, 46(2): 15-23.

[2] K. P EERL S R M. 2 b, b5 JEaT iR K27 iR
#t, 2023.

[3] Zm0#, BRI, AR By o i Ml SR
[9]. Aol 225 ) JE, 2025, 46(1): 44-57.
LILL, QIU Y J, ZENG Y W. Digital countryside construction:
Domestic research trends and prospects[J]. Issues in Agricultural
Economy, 2025, 46(1): 44-57.

[4] FEIER. WA 5 550 832 Ay e b [ A B e 5t
[]. Shoe i IR 2RI 7L, 2024, 10(4): 15-26.
TANG Z D. The new qualitative productivity thought and the



48 BEAN (FPIESL) Smart Agriculture Vol. 8, No. 3
new realm of sinicization of Marxist productivity theory[J]. Stud- and system's theory on the development of agroecology in China
ies on Marxist Theory, 2024, 10(4): 15-26. [J]. Chinese Journal of Eco-Agriculture, 2021, 29(2): 340-344.
[51 W, Ak 382 3P AR COC T B A 7 ) i B BB AR 1Y [16] VEAg, BEXeE, TR NI . BT IR BE % 22 N 4% 5 30 88 2 ) 1 /K e i
Bhaf R (9], V4 o R 2 4R (rE 2 B2 D), 2025, 51(3): 18- FEEBUII]. T ERPLEZAIR, 2023, 44(9): 198-204.
32, 329. WANG J, LIANG X J, LEI G. Image recognition of rice diseases
PU Q P, XIANG W. On the scientific system of General Secre- and insect pests based on deep residual network and transfer
tary Xi Jinping's important exposition on new quality productivity learning[J]. Journal of Chinese Agricultural Mechanization, 2023,
[J]. Journal of Southwest University (Social Sciences Edition), 44(9): 198-204.
2025, 51(3): 18-32, 329. [17] BFRIL. A AV RE IR 55 4 R 2738 [J]. 8 ZAll (h 32 30,
[6] BT, TAEwE, XISC, . St el 20 (5 TR £ 5 A 2023, 5(2): 126-148.
S SEBUSAR D). TP E AR BRI S X R, 2024, 45(6): 62-69. ZHAO C J. Agricultural knowledge intelligent service technolo-
ZHENG Y Y, WANG D R, LIU W H, et al. Rich connotation and gy: A review[J]. Smart Agriculture, 2023, 5(2): 126-148.
realization path of comprehensively promoting agricultural green [18] XUMENA . KT AEHI 2 58 1 e T 5 AR I - R AR 98 [D]. B
transformation[J]. Chinese Journal of Agricultural Resources and . B PR K2, 2018.
Regional Planning, 2024, 45(6): 62-69. LIU X X. Research of soil parameter retrieval with fuzzy logic
[7] S%—Mg, fRRAT . T ER Y A& J 4 i S Ca 10 1) A S M BUR via UWB signals[D]. Chengdu: University of Electronic Science
TR RS2 B I]. A7 B R, 2025(2): 70-79. and Technology of China, 2018.
ZONG Y M, YU J L. The policy system and practical models for [19] Z2vW, VLR, K5, 45 . J& T PCIA-YOLO Ry & 223 55 F &
ecological compensation in the comprehensive green transforma- g I BE AR R DU 7 5 [J/OL. i ot AR Mk K 2 2= ik, 2024,
tion of agriculture[J]. Administration Reform, 2025(2): 70-79. (2024-10-08) [2025-04-20]. https://kns. cnki. net/kcms/detail/
[81 #T, XUk, h E B R T DeepSeek % A 7l B9 4R 5 32.1148.8.20240930.1738.008.html.
BAR . BB S ORI [T]. PO R K2z RO k& JIANG Y F, JIANG Z H, ZHU R, et al. Strawberry ripeness in a
Bl2£I), 2025, 46(5): 122-133. complex environment based on PCIA-YOLO Lightweight detec-
HAN S, LIU Z. Driving pathways, practical challenges, and poli- tion method[J/OL]. Journal of Nanjing Agricultural University,
cy optimization for future industries under the Chinese-style mod- 2024. (2024-10-08) [2025-04-20]. https://kns. cnki. net/kecms/de-
ernization: Perspectives from DeepSeek[J]. Journal of Southwest tail/32.1148.S.20240930.1738.008.html.
Minzu University (Humanities and Social Sciences Edition), [20] FEVEEAS . M TR Al & IR BE AT [D]. 70 0 K2,
2025, 46(5): 122-133. 2024.
[9] XUZEH, Bogfi. AN TR 5o @47 ) E: R DU H L. Research on the development strategy of smart agricul-
£ RS EOREL ). AR, 2025(3): 78-88. ture in Suzhou[D]. Yangzhou: Yangzhou University, 2024.
LIU H W, MA Y R. Generative artificial intelligence and cultiva- [21] =ARE, XIEEM, FIARE, 5 . 3 TY R0 0 B A4l + 3t F) FH
tion of green productivity: Key elements, driving path and policy FRGEE RSB LAIRE A ML E R B [0]. b A S ARk A
suggestions[J]. Academics, 2025(3): 78-88. 1z, 2016, 24(10): 1371-1381.
[10] 452, sk, SAER, 55 . rh EA ek @GR Iy s B 4 . B YUAN CC, LIU LM, FU Y H, et al. SFA-based analysis of nitro-
PR S S BRAR R D], A Z BF I, 2024, 45(3): 4-19. gen effect on agricultural land use systems in Taojiang county,
JIN S Q, ZHANG Z X, HU Y, et al. Historical logic, theoretical Hunan province[J]. Chinese Journal of Eco-Agriculture, 2016, 24
interpretation, and practical exploration of China's agricultural (10): 1371-1381.
green transformation[J]. Issues in Agricultural Economy, 2024, 45 [22] ®EWEER, T RIL . BBk sh A o 4ol 4 (o AR e 50 (R AL S F
(3): 4-19. FE[I]. VIR MBIz m R (rE SRR, 2023, 23(1): 30-37.
[11] v, XPatic . R AE =g e . AL a2 i . N 5017 HUANG X H, NIE F Y. Research on the mechanism of digitaliza-
BEAR[). 2B R REE, 2022(3): 84-89. tion driving farmers' agriculture green and low-carbon transfor-
ZHU J F, DENG Y Y. Green transformation of agricultural pro- mation[J]. Journal of Northwest A&F University (Social Science
duction: Logic of formation, dilemma and practical strategy[J]. Edition), 2023, 23(1): 30-37.
Reform of Economic System, 2022(3): 84-89. (23] AN B ge & > A AL B HE i 45 33 5 350 B 4R 4tk [EB/OL].
[12] B[ kTR AR o 5 80 % R 1) R M e [0, ARk 28 3% (2025-10-12) [2026-05-22]. http://xj. people. com. cn/BIG5/n2/
543, 2017(6): 8-11. 2025/1012/c186332-41377579. html? use_xbridge3=true&load-
LUO B L. Strategic choice to promote the green transformation er_name=forest&need sec link=1&sec_link scene=im&theme=
and development of China's agriculture[J]. Agricultural Econom- light.
ics and Management, 2017(6): 8-11. [24] ARAMVAGHFTHS . A AR BT B & (R VT Sk 2 A= iy e e vk
[13] B, ks, 23 DURG Sl g (e 1 b [ el i FRBCOTA Ik GRAT)) A A I]. rhrAe B LA Rl A& B
HERCREAE SRR AR )], B, 2021(5): 29-37. AR, 2022(2): 72.
JIN S Q, LIN Y, NIU K Y. Driving green transformation of agri- [25] LI P, SHI K, WANG Y Y, et al. Soil quality assessment of wheat-
culture with low carbon: Characteristics of agricultural carbon maize cropping system with different productivities in China: Es-
emissions and its emission reduction path in China[J]. Reform, tablishing a minimum data set[J]. Soil and Tillage Research,
2021(5): 29-37. 2019, 190: 31-40.
[14] Z=FH, TFH, A, & RER SRR ™ b 5 o [26] AL, “XWk” B iR T ECF 25 AR S (L IRk & B T[],
R IR N TEE A S ORI 0]. T B R BE B T, 2025, 40(1): 2], 2023(9): 30-39.
172-180. TIAN H W. An analysis of digital economy empowering green
LIY M, WANG Z T, WANG M Y, et al. Internal logic and policy and low carbon development under the goal of "dual carbon"[J].
recommendations of big data to support high-quality develop- Academic Journal of Zhongzhou, 2023(9): 30-39.
ment of modern agricultural industry[J]. Bulletin of Chinese [27] MIZEAE, B MURE . ESG WREE B BT AE 7 ) 0 30 32 10 A 5 B AR
Academy of Sciences, 2025, 40(1): 172-180. [0]. &35 5 & IE, 2024, 45(11): 3-13.
[15] S%tHW]. REtie . 5 R feERe 53 E LA B2 1L R LIU X X, CAO C Z. Theoretical logic and practical paths for

[3]. H E SR AR (R HE0), 2021, 29(2): 340-344.
LUO S M. Influence of cybernetic theory, information theory,

ESG empowering new quality productive forces[J]. Research on
Economics and Management, 2024, 45(11): 3-13.



Vol. 8, No. 3 RGO KRR L % (0 L B 2 A B 5 A I —— R TR A 49

il

[28] Figk, bkl Boragol sk e Ee . 5 Ak AE: (331 Bede, XURN, MR AR, 55 N T RESOR Syt | 5 0 L

BT A N G SR 0], M st R R R e B 1. EBREFFIFIE, 2024(3): 9-51.
“#Hi), 2024, 24(6): 146-158. [34] BEHARN . ERRFIEE R A5 BN E R SR
WANG H X, QU L J. Development process, application scenari- [EB/OL]. (2025-03-18)[2025-05-21]. https://mp.weixin.qq.com/s/
os, and optimization pathways of digital agriculture: A discussion TbLO9vuW3E7SRoFrutVOWcg.
based on digital agriculture application scenarios[J]. Journal of [35] e tRiir A Al | =R Al A IR BN T A U DR A AR T
Nanjing Agricultural University (Social Sciences Edition), 2024, RWFoE T HE S | AR 58 6Eb ) R %L [EB/OL).
24(6): 146-158. (2025-03-18) [2025-06-17]. https://mp. weixin. qq. com/s/CPk-
[29] JESC, B . N TR BRI BE R G A 7 0 M R MLBE S 50 e BdyO2m48jhnpirj0K6A.
BRI B, 2025(4): 1-15. [36] /ST, BEe, WAL AL AR AR e Oy A R O R T B
[30] ZREEE, J7#hi . s Ak E GO SR G R Be ) i N SEE (], J A 7 IR B A N Sk 05 B 1 B 4 5 S R BR AR (1. DU 1TV
Bl SRl H R, 2023(10): 35-43. R AR SR RR), 2025, 52(1): 87-95, 202-203.
[31] R, BEFT . DeepSeek MEAE A P i lic: AL . Fafs K X5 [1). DAI X W, QI 'Y, LAN H X. Theoretical logic and practical path
B I 2E2E R AL 2B, 2025(3): 77-84. of green transformation of agriculture promoted by new quality
[32] JAI, T SCH. B o B Ak I s i 1 sk R s A [0, M SRS productivity forces from the perspective of "productivity-mode of
AE 4], 2023, 29(1): 1-7. production-relationships of production"[J]. Journal of Sichuan
ZHOU W, DING W C. Strategic researches of reducing fertilizer Normal University (Social Sciences Edition), 2025, 52(1): 87-95,
use and increasing use efficiency in China in the new era[J]. Jour- 202-203.

nal of Plant Nutrition and Fertilizers, 2023, 29(1): 1-7.

Logic, Impediments and Suggestion of Smart Agriculture-
Enabled Green Transition in Agriculture: Based on the
Perspective of Technological Innovation

GU Xuewei', ZHAO Xianghao™

(1. The School of Information Management, Xinjiang University of Finance &Economics, Urumgqi 830012, China;
2. The School of Economics, Xinjiang University of Finance &Economics, Urumgqi 830012, China)

Abstract: [Significance] The adoption of smart agricultural technologies has significantly accelerated the development of modern agri-
culture, emerging as a pivotal driver for green transition within the agricultural sector. By enabling a fundamental shift in agricultural
production paradigms, these innovations not only enhance desirable agricultural outputs but also effectively reduce undesirable envi-
ronmental outputs. This dual effect substantially contributes to the improvement of agricultural green total factor productivity (AGT-
FP). [Progress] A systematic investigation was undertaken into the pivotal role of smart agriculture technology innovation in driving
the green transition within the agricultural sector. The analysis was meticulously structured across three sequential stages: Firstly, it
elucidated the intrinsic mechanisms through which technological advancements serve as enablers for this green transition, detailing
how innovations in agriculture technology translate into environmental sustainability gains. Secondly, it identified and categorized the
existing implementation barriers that hinder the widespread adoption of smart agriculture solutions, providing insights into the chal-
lenges faced by stakeholders at various levels. The advancement of smart agricultural technologies facilitated a paradigm shift, mov-
ing from isolated, fragmented data systems to cohesive, interconnected ecological systems that support sustainable growth. The core
technological logic underpinning this transition operates through a synergistic "data-algorithm-equipment-ecology" evolutionary tra-
jectory: (1) Data infrastructure construction: Establishing comprehensive, multi-source heterogeneous agricultural data acquisition sys-
tems that collect, process, and analyze data from diverse sources, forming the foundational data assets necessary for the development
and deployment of smart agriculture solutions. (2) Algorithmic decision-making: Developing sophisticated Al-driven resource alloca-
tion models that leverage big data analytics to enable precision management, optimizing resource use, and enhancing productivity
through intelligent decision-making systems. (3) Equipment modernization: Creating technical closed loops characterized by a virtu-
ous cycle of "equipment upgrading-efficiency enhancement-cost reduction-environmental benefits" through the implementation of au-
tomated production management and intelligent harvesting systems that minimize human intervention and maximize output. (4) Eco-
logical optimization: Building circular systems for waste valorization, carbon footprint tracking, and ecological monitoring that facili-
tate the recycling of agricultural by-products, reduce greenhouse gas emissions, and promote the restoration and preservation of agri-
cultural ecosystems, ultimately achieving self-regulating, resilient agricultural environments. However, the implementation process
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faces three categories of barriers: (1) Technological barriers: High infrastructure costs, inefficient technology commercialization, in-
sufficient digital literacy among farmers, and inadequate full-process automation/intelligence levels constrain transformation depth.
(2) Market barriers: Significant mismatches between supply-side capabilities and demand-side requirements in technology applicabili-
ty. (3) Institutional barriers: Firstly, the lack of policy coordination is evident in the "prioritizing construction over operation" ap-
proach, leading to many agricultural big data platforms failing to effectively implement green technologies post-completion due to in-
adequate policies supporting sustained operations and practical applications. Secondly, structural deficiencies in the standard system,
particularly the absence of unified classification standards for agricultural information resources, create technical barriers to cross-de-
partmental and cross-regional data sharing. [Conclusions and Prospects] To effectively advance smart agriculture technology in driving
the agricultural green transition and systematically address identified barriers, the following policy recommendations are proposed:
(1) To effectively overcome the persistent "last mile" barrier that impedes the widespread adoption of technological innovations
among smallholder farmers, it is imperative to actively promote multi-stakeholder participation across the agricultural sector. This in-
volves fostering collaboration among governments, private enterprises, non-profit organizations, and local communities. Additionally,
establishing a comprehensive technical service network is crucial, one that seamlessly integrates government guidance to ensure poli-
cy alignment, market operations to drive efficiency and sustainability, and social engagement to enhance community buy-in and
knowledge dissemination. (2) To significantly boost the efficiency of green resource allocation within the agricultural sector, it is im-
perative to harness the power of market-oriented reforms. These reforms should serve as the cornerstone for forging a novel supply-de-
mand-driven model that is both dynamic and responsive. By integrating intelligent algorithms and advanced data analytics, this coordi-
nated approach will facilitate the precise matching of essential resources such as land, capital, and cutting-edge green technologies.
Such precision will enable a paradigm shift from traditional, scale-oriented production methods to more flexible, demand-driven cus-
tomization tailored to specific market needs. Ultimately, this transformation will cultivate sustainable endogenous growth momentum,
providing a robust foundation for the agricultural sector's green transition and ensuring its long-term viability and competitiveness.
(3) Governments ought to take the lead in driving systemic and comprehensive reform of existing policy formulation frameworks, en-
suring that agricultural development strategies are aligned with long-term sustainability goals. Additionally, they should strengthen
technological support systems for agricultural resource zoning, leveraging advanced tools such as big data analytics and geographic in-
formation systems to optimize land use and resource allocation. By doing so, governments can foster a new universal smart agriculture
development paradigm that integrates digital innovation with ecological principles. These targeted measures will not only enhance ag-
ricultural productivity but also accumulate valuable experience for comprehensively advancing the agricultural green transition and
promoting rural ecological revitalization in a systematic manner.

Key words: smart agriculture; green transformation in agriculture; technology-enabled empowerment logic; empowerment impedi-
ments; agricultural data; new quality productive forces
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