%60 B 2 W A P E R 2F2E 4 CH SR B 24 /R Vol. 60 No. 2
2026 4E 4 A JOURNAL OF CENTRAL CHINA NORMAL UNIVERSITY (Nat. Sci. ) Apr. 2026

DOI:10. 19603/j. cnki. 1000-1190. 2026. 02. 006 XEHS: 1000-1190(2026)02-0220-16

s S R D1 S HL 2 5l S 2R PR 5

LEE, E #,HAZR"
MRV AR Ry, DU HEZE 625700
, J#F 610059)

ORL X BT, F om, IRE’

(1. A R~ Bt , AR 6111305 2. T &

3. IR BE TR R PREE A 252 B
O I 2GR g Hh R 2 SO Y IR T A R T B IR B A RORAR T
Joi A2k S D) DRD X S5 O 0, o 249 7l TR AR SRR TR AR M B R PR R R T R R G AT IR I
KRB N TR BE B DX 2 BRI 77 38 3 285 01 85 vb 10 0 1z 1T, 445 5 SCHR A 282 15 e 780 5% 431
WIS, SR I Q0 o] 386 o P R o 0 A KB R A R RE Al DR SR S e BE R B URAR R 4 Sh 25 6

7RI Hb 2 b 5 Bk AR SR SR BRSSO S AR S 2 B U IR K R
KGR FEAO ;s NE G s T

FESZES: S-01;R282

T 2B Y AR T R B B T AR e AR AN TR [
SV R HAEEMAL . ) E MR8 T
VU1 2 R B SRR B S T AR AR B AL, B
[l b 2 2 SCAR Y T BB S . SR, B T 3 76 SR
B4 AR GEAR IR ST B I G M 28 B A7 7E BT IR R
B R RCRARTT BB G899 DR S5 () AL . 7E T
SN AR e 3 AR B S B 2Y A A R RS HEAL
AR A 2 Ak O 4 B 7 b T 4 A s i A

i, BACSE B EOAR 5 A A 7 A 5 R
M HEAR W24, Ay i e LA o7 R AL T A
e B RO AT e 2t £ B R A RE B A
B AR A AN IR T R R R A
TR RE M X HRBE SRR B — MR — A
—IRE—PATTIHII RS X — REREE LT
208 BRI SRS A M A R R A R R
BREPUE KL A Sh AL RERE 7 8 R AR K B
RO TC T kSl T 24 b AR e BT A R, S
PR S ARG RS T . R, HRZE
e AR A D R R4 S S (T
I el A A B A i Ji L) ) W s 488 1 e R ik
A, B T I R R B R RE A R TR A
e A B 95 R 4, SE AR 7 e R ALAL , ST
i 4 A MY 2RE A RVPEAG S R A &R 5 3 IR K

ks H 1. 2025-06-04.

AR il TR B 9 BR A BT 15 T RE , B TR 1
5 U AR AR, B AT B EEAE PR
S ARAE ) A LI T 6F 1] 7 T i 24 4 3 —
TRAC ™ i (9 2555 1R N TE SR 8 sl 1] 42 B8 i
AELAT Th i B A O e A RO R R AN i e A i 4
A A [

AR SR G At B AR A T 77 I8 b 24 B A
A BIF S BCAR 5 K8 D5 1), BT 5 3l 245 4 1 A B8
Py 5 255 R Ji b i B 98 AR SR R A
TN A9 17 8 i 28 F i ek Fr) P 55 R M i 0 4R
PHECEAO TP R R B 5N T REAR AL A
AT 77308 H 2561 77l b B9 BAR R AT, 32 1 TR oK
T W) O B A, B AR B BUET BOR B IR |k b
T8 55 1 B 5 A 25 7 T A Sl A BB BE— ™l
TG — R AR = A — ) AL K RS,
S D 00 7 T L 2 57 Ml S B R 2 S T R
i3t Sl ES

1 NIFEMEMERERILS ZF
ERPHEEM
24 B Bl e R 1 K U, 7

I 3l 1% Gt 12 24 K 22 A% 7R A A1 AR I A= 77 45 4 AL Ak
05 TR A SCREAR T [ e B A AR AT 28 B 41 2% i

4T H . E R = M B AR A R P8 b2y B A0 3 A BT H (SCCXTD-2026-19) 5 PU 1| A b 2% HE 22 77 7
W A E RS i AL 18 B 4 D 35 B (2025-CGZH-00012-NC ) ; P4 5% 25 J5 2 A ik 2 5 A 60 57 oo BH 1)

i H (LSQSCNYQ2025001).

* W FEE R N . E-mail:secondat@sicau. edu. cn;ly113000@163. com



5% 2 3 MR RS BRI IR S 1 738 2581 7l T 2 B B AR BIE S 221

A% 0 B3R . 2016 4F [ 55 B B0 & i 2 24 R J IR
W& HE R 40 5 (2016—2030 4F ) ) b B B 32 HY 22 4 i
P rp 2 7l & K F i e 24 4 B R R 4P R
FH 4 LS Ak Bk 37 58, F EE B b 24 b 3 1A
Z A e 2 Tl % RS pU ] A 1R S R 24 b R R
AR I ™= T8 3l 245 4 78 v 245 b S5 o 418 A2 0 1) i
YA N B R VAT B TERT X QL P N 7 I s S SR |
GE T Z RN E S R E Y B AR R 4
L) RS — " B AR T AL PR AR 11 A1
M2 ph . AR AR B RS 22 ) R GE bR i 269 Fh 2 44
TE M= X, 52 Fh BEA R DU B B A s
N2 S B an A 2834 JEO) AR B AR ) 55 22 R ik 8
U DTBRE“BR M T e e, 38 2o 5 At ™ X
E B SE T )1 7= 25 04 1 sl b 3 25 BRI UL SRy
ERAE T 11 y™ 3 1 225 b ) vt 57 0 B2 AN

I 7= T8 b 25 44 PR FE 22 48 ARl 7=l b o Al
26 R AL R WL RSE A M R LR . 2021

AR, U114 v 2kt R TR B S8 8 50 J5 hm® ok 56,
FE A 325447T . M 2013—2021 4 14 )1 Hh 24 b1 #%
Fofr i AR 7= B S B I A B TS R K T
44.2% F42.6 %" AR I £ K J) & il
Hb 25468 7l O3 i 22 A O 2 ST 3t
PR LA B E RN HENEER ER S R
W& A AT 85z — 3T T 100
2T MRS R R R L M i 25 A #) 340 4%
Jiot . # AT =6 B T 4 ER i 2 AR ifEAL
Foft A e o, R 1A BLOK 7 T A ET, R A E 0%
PL b, Pe dham i B AR ok R S 2 A E R, B
{E#EIT 4042TT . 202345 )11 25" AF L5 A 7= {H 2805 1 200
A25C, D)1 Z2 R AL B Al bk B s LT 9 A )1 7 T
Hr 2 b R AR = i, IS R SN E R T 58
L s 2G4 AR AT K B . AT AR, DU I A 2
MAZREE RS E KA KR H AR R
Bl BN S 20 24 E R ARAHIE N A — B

F1ORFEWHNEHZG M E B3R

Tab.1 Information table of bulk commonly used authentic regional medicinal materials from Sichuan
T N " »
EoLy RN £ LERRIE 18 b 25 B AR
(m)im)

HARHEY )N N Fritillaria cirrhosa

D. Don 1 % W £} Fritillaria unibracteata
Hsiao et K. C. Hsia, Hfi 1
Fritillaria przewalskii Maxim. #4> U1 £)
Fritillaria delavayi Franch. . K 4 D1 £

By 300 JH AR
AN/ DN =

JIRIES: HOM CREE
Fritillaria taipaiensis P. Y. Liol FLAi D A }%J_E
) . YD) (B
Fritillaria unibracteata Hsiao et K.
i MOARHL)
C. Hsia var. wabuensis (S. Y. Tanget
S. C.Yue)Z. D. Liu,S. WangetS. C.
Chen iy T8 3§ 25
e DIERHEY NG Ligusticum chuanxiong — #6 {1 & | &
1:7'
Hort i TR 2% M JE
EEFHEY & Coptis chinensis E RN
. Franch. . =i #1% Coptis deltoidea C. 111, K E (B
o Y. Cheng et Hsiao 8 = i% Coptis teeta ) WA
Wall. T LR 22 HEAE O %)
.y BEBHEY 2k Aconitum carmichaelii ——
Debx. (9F R (BF) il BARI115) 1y
Jii Hi X))

Jin T

DT UL AR BT v 9 4 B4 g L R ) s A N,
TH M it ST R R AR B DA G L TR R U T 1Y
SR ULV M A A T R A R AE AT A

G, AR BN U R R R B . T B
R0 TS T

Mo X, o R ARTHCT T (4 00148 T O A
TR BY B E L) B DL TR IR G b 48, R T 1
A G E RS, R I B I ([
ML )fs HEFS 5 UL S DA X

BT = 0 HE R B U B g kA

AT A, R R AR 2R e St ik 2 IR NI S 2 R A
1R TORZFEIE BB, DL A 4607 1 4% 5 JiF 1l L2 iy

Z 2 HCRF P H A

DU 2 R 3 0 7 Y XL DR T 52
IR AERE A 25l R A XS T, p L B A i
T T A SRS MR — 1 208 BRI
R, w52 R, G0 il R v, A 03
g O AR T DU 7 A R AR
RART 1 S S/ YN BTE - 2T/ N < T 1 R e
cpE e FE BT I 0O B AR 2 6

R LTS K

itk 75

BAF -« Tl BE SR, G R 8 SR 5 R T 2R BRI L 2 RO AR 7
A BB BUIE PR OGRS A T K YARY A I
AR R X Sl BT DL T R BT BRI A B =
BRIE , i 28 119

2RI T AN R I SR SRR R G B R AR A
FELAT e R SRR ORI 5 SR 1 98 R L Ah R
(RN S1 IRt g SR Svidl|




222 A6 TP R 2 2 A CE SRR O 5% 60 %
F1(8)
FEX
it H R HE 5 [ZVeIE e T8 b 24 44 FRAE
(& M)
=B TR A K 2 A7 ORI 1 B
L& HARMEY 2 4 Ophiopogon japonicus — # AT =& FRBALMH EM ROhEELXZ S )IEZLXBGENYE Q3%
- (L. f.) Ker-Gawl. T e iR H L SERRE N FRCETE [0 (b 25 70 B i 2
CLADU A PR =6 B T R
CHETHIET REFEAIE A A 2L 6
GIERHE Y A 1E Angelica dahuric BT CONHE i R ECIE R R
, i h Angedra duluriea = o EISSCRE SRS ORI (R R UK
e (Fisch. ex Hoffm. ) Benth. et Hook. f. fio R RN e (o | = 5 . - . i .
P— X) W L A B, 2 o A2 B HA AR s (RRCRTE 3 45
A g g NV
S A HNE R
- ISR YIRS Alisma orientale —T FIAKB M, ER VLR A S B4 3 T 7 (9 NS L BRTE A K
S UL 3
e (Sam. ) Juzep. 1T b=t b B g JT R R R W R T b 2
RHEL IR AR 8 Curc enyujin Y .
FFHRINRAS: Curcuon ey OIS B K 2 R DL B
H. Chen et C. Ling %% Curcuma ) ) .
- B S N &7 (FH A PR ) & BT, 22 A8 4 B YT
Longa L. .J PG AR Curcuma o T I 1k 47 R .
ik 4 . Lo B R AR . RS R, AR — S A0S, 2 TR A K (B 5K B
kwangsiensis S. G. Lee et C. F. Liang X S, A AR GR B .
e ) P HLIX) JCWrE 8 B, AR, B AR KW 53K
KA Curcuma phaeocaulis Val. B+ R B A
VB SR i =
SR PR
PN JRIERHE Y P+ S Salvia miltiorrhiza Bge VLR (M58 I M AEH 8 4 “hVLAHS 7 8ol M3 AR 2™ &, HoAR S A
- HY T 4R AR AR 25 S1= B LRl M I TG [ I WY S VI NN 4 N 15 AL M S 9 W o
DU T 7= 04 1] 2 i 2Rt Bt S B S 5 T e
Sl 4 FOUE 38 28 5] R AT W ) R e K TR YT O
TERHE I 4 Cyathula officinalis ‘J i LB 2 GE A n“{j 5! (e JL(?{Q{?.%F
NIES Kuan ) - 4 NG N 14 St IR . R 1) A TR T S A AR 0 BRI JE R IR
uan HJ 1+ s we .
e A 2 e o 2 B 5 7 12 B
BRI, B AR
DU S KRR Y 32 277 X 22—, J6 DA 58 VL R RR [
E1IRARE= 3N v HURR AN AT JE s S LT IR ST W I
SRR Gastrodia cara Bl 1T T g gy SARAUTRIER R S B 1 TS
PN e iR FEBR 3 K 2 B WK, A RO KRR & B8 ) 0 )RR
- HE ' = HAE SO AR B 2, AR 5 B R DA 65 2

[S IR O NN S vic Pl TN V2 DO SO B

2 JIFEMAMEEERBEEXT
T I B Bk i 5 1)

HRMAREMR, ESEREARKERH

W 55 BE I8 T 56 T b IR 25 4R 2% i FE R
TR T )W A T 25 B Al R E—
A T B A EAR AR 2R AR T R U 4R
e L ROR P AR, 9 0R e ) T f R
R IR T Bl B OB T A R
N, A2 A 4 B OB T2 9 HL A M
TR, A K I AE, B E 35 3l 77 £ T AN G T L IE ek
Tl FH 9 [ A5 A 95 L3 B 36 O T, LA AR 2 T B
&, BAFAE R A A A KO R LR . R

2.1

2R A SR AR LA H 25 W7, Wang %7 5E if
R A P R X RO 25 T S RO
R FNZG 05, LB 36 b 25 0 09 JL T B A i SR OE . AT
FEATR R ,89. 200 BURE AL AL AR 2558 B, 76. 0%
N2 E B E B S ARG AR R A 10006 [ PR
BRI 00 B 2 A A 24 5% B R 1 I PR
PRI XS IR Gk P M ARSI G S L K
L DA SR PR 2R, 7™ 5 25 44 A . 1 K
AR R 22 A AR T 24 b R AR v e
L) AR T R A P ] A XA S O B
W B 2 S A A ) A A TS AR S 2 ] T
24 B R | S AT ) R B S S AR

1S4
N2



5% 2 3 MR RS BRI IR S 1 738 2581 7l T 2 B B AR BIE S 223

AR R B KRG Y S — R A ). Yue %S
WEHSIEmMY S Em g m =LA
Ei NN S TR S S O s DI T R = )
B hE R R, B VR S 2 6 R R A X
TR
2.2 AFYER THEEEEEL2  IELERE

Z R

24T BT B A O 2R R R
Wb, N 77 AR 32 AF S5 Tt AE vh 25 0 FiRE 19 AR
BAR N TRGAR BT 4 L 2 ik 70%~80% /2
AU AR GE R N TR R 5 R 8 A B 3 5 AR A
TRBE J7 , FERCR L AFAE W R A2 | 0 X 7T 3% 5 2R AR
e 52y ks B shr i e A 2 LR A Y T
ISR AL v 25 B4 26 7= R L BN, YL AS
TENELWN =B Z—, 2L P T &
X3, e T 35 At 35 i 4% 12 R T 35 2, AR P R A4
TAE G 7 ARBUE R = R 558 g ik 45 75 1 A7
FERE R R8T AT RO N B AR T AR R
LR RO KO BARSE — R G ()8, Mk L
FE AR P B T FRAR KT 5 3025 T SR L 2 T AT 2y
TR 72 0l 28 B A 7 RECR B AR T DD 1 A T
S HUE B iR R AR e N T AR 2 B IR TR AR 4 K
SRR HEA B, 100 7 m* i 325 50 AFERT 2y 7 K
A BESE AT AT 25 TAE B T 24 0 . ARG,
BRI LN TR AR R A5 ) R T L 2 T Y
TSR FPAE 7k 25 A 2R PR B T R A% 5
Pl ke = &l 3 15 BUIR 557 6 3R A P X A%
U Bl R SR AR Ak SN IR 2% v 24 b Rl P R LA B
KRR, B AARAN 8 3F 4R IR X UG
TR 3 R, T 1 A B A AT i 2 o 25 B ) A T
1A BRI D R BB DA B AL AR B A SR
JU 7730 M 245 b AR 7R 28 B AR R AR R
2.3 MBHARBA, SR TIREMBRIERER

g

G A2, 3% [ v 25 b DRI 2] 300 38 B8 1 A7
FEAR B AL B = 40 40 AT B AR s I M) L A
FABL RS, 2B 7 2 1A 43 1 AR D 2R B 4 i A
110 S B & T 2 22 R 55 5 I L3R IR & 4 V%
Je T A AR 5] K G bR K i e A
B iR s B A e bR v B R AR B PR U B B s a7
POKEIE G 8RS Y RS i R 5
WA R A LA RS AT R e Y AR R T
1 8 F% B 45 20 A Bl 2 W IR AR R 9 K 7, B fil
o e ity Y5 Sk B T 2 O A R B B ™

AL R I A B 2 o R R LRI
PE B PR bR LT A R ) R AE 2
M AL B . BE— P AL GE T v 25 Bl
TE R AL TR LY A0 38 B 55 4% 0 3R 1 D AE TR R 58
PRI . LU DU RE A 451, 2% B 3o 252 % )11 DR 4
WA AR HFEAT B WAL, 45 R4 A% G B 5 1] DL
B g 19 75 AOF A R, L AR B A K 25 BR
JEDL B A #4072 5 A8 T I, 7Kk B 9K iR
TRy G S BT A RO S AR
KRN LTI 7 T8 24 A AR 7 B R E
SEIR T P AR B Z bn AL Y R BR- A H IR
o 05 X2 R AR g Tk oK B E BRI
A5 AN [R) B0 07 3R DL B A R o3 B4 5 W A T
R ALEMT T EERP LR R - EL
5 Al A, AE TG 25 R A 24 b o AT 3 2R Bk
ZARGE N b A A e 1% i B O SE BN R
M 25 9 it 5 P B LA B v B 25 4T M Y R L
56 2 ) JRAR AR MR AL I O T R

e G A 55 77 3T ™ T8 25 B AE SR A A
7R A R A D T A AE AR, IR 5 A
S R AR B HE 3 52 BB I e RO B R AR
MEALE REAL R A AR 2R DR R 58 3% G B P &
ARV, LSS IO 22 06 A 1) R R e A

3 BERKUBRARERGMIAEBHE
RS

F A CiteSpace 6.3 R1 % {F XF A B 1 7 £ 45
J H 2015—2025 4F L8 B el A% O B R R
2y 47 SR 3G v SR L SCRR R AT R R, SRl g
700 % SCHR 4T 2 85 43 BT RV 5% 1 5% 4 2 28 fk 48
IR H A R’ E (- D), Bk 565 4t 52 K
(Fl 1a) | 28 @ BE S ki) (&l 1b) B R i A8 1k
(& Lc), vl %0 H A 2Rk 4% 0 B AR 78 b 25 4 4
B B 98 A B A SR T R ORI R RS i,
WF 5 10V A0 & 8 A # F2 A o e KO N TR
fig I TR R A 2] AR — A B B R B TR B
BRI 2 AR A K R RS A Ak 0T B 4 o
HEAA] BiR Y & R

AR B B FARTE vh 2 U Y A N H
Xif A% G5 v 2 PR 7l T 2 A AR R S ) L R
A F AR 38 1 RS0 S BUORS oE AL BLAE TR 4 B
W A A SR W IR A RN JE A HLAE R | AR g S
R AT L3 AR MEWAER S 2 E R, 5
P e R AR 2 W, LA FAE R 8l D 2 MR



224 AR TS TR 27 2 4T O SRR 2 WO

560 %

R R 5 70 M A2 4 Kodls o e, B0 T 3 ok 5 0
Rl , B 1 2545 BRI PR, 4 e AR AL ASOR
HITE 5 38 A X R S5 HR e RIS SR AR T s
i B AR IR RS S B RR W, B R P A

[ ]
o o 0°® @ .0 °
® ® °
] [} @ )
e e °, © oo (- 28 )
U oamm P @o e 2
R ® PKT
w@%z BRyms O »
a @)ﬁ +ge ©0 @
-2 nE@m @ o LUl

4 °
X % N = : o)
® OHERE MRS
® o lan (B ERB oy o °
Cen : m;s”” uE - ETN
e ﬁmﬁﬁ@ : \//l“ﬁm!; =
+ ‘

a.2015—20254F S 1] JL %]

or

MR ECRE

iEpy

. 2015202 54F 5 A\ AZ 0o B2 AR A v 245 b4 45k 11 A 8 A S 72 Ak 4]

L 1 L 1 L ]
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

I 5 857 6 BRI 30 2o 52
TR — (AL £, S B2 2
B 25 B H P 0 1L D006 43— o
TR

Top 25 keywords with the strongest citation bursts

Keywords Year Strength Begin End 2015 - 2025
hHIRE 2015 1132015 2017 .
+HRE 2016 2152016 2018 s
=itE 2016 1532016 2018 .

BB 2017 2792017 2018 o

EEME 2017 2232017 2018 g
WERA 2017 1692017 2018 g

st 2017 1532017 2018 g,
hIGIZE 2017 1392017 2018  pm

KgE 2015 1232018 2019 . g
AR 2018 1222018 2020 g
BB 2019 1.262019 2021 —
REFS 2020 2012020 2021 -
B 2016 1.832020 2021 —
Baesls 2018 1742020 2022 p—
fviz] 2018 152020 2021 G
FEiGE 2016 1.022020 2021 -
= 2021 152021 2022 -

i 2021 12021 2022 =
Kipfs 2017 3.512022 2023 —
HE¥TI 2022 2662022 2025 i
femige 2019 1.22022 2023 -
ZAHRN 2022 1172022 2025 —
FTEE 2022 1.12022 2025 —
REEE 2023 2482023 2025 a—
HIEZIR 2021 2.062023 2025 —

b. 201 54F—202 54 S5 1] 1 28 b JiE A AT I

BT 2015—2025 4R 8 REA A% O AR TE H 245 b4 ST 7 R 5 BOBCR A2 25 5 14
Fig.1 Comprehensive map of research hotspots and achievements of smart agriculture core technology in
the field of traditional Chinese medicine from 2015 to 2025

IE A W RE LT MR 2w AR
B A BE M 5 A% s S B AR HOR | s
Titl 7 — R A 15 7l M B0 A A BRAR R L 1R B AR
1000 Hi , 4 3l 200 434 7+ H B3840 100 78, T8 i 24
Al AP B HLEN . R HE B S T
FEIX 2% G HE T4 B R B AIR 2% 2 AR IR &R L K
FER B A B AR JF R T4 RS 55 h 256 1
EVRVEA A S U O 2 A AR B BRI AT,
Shy 2 b R R R M K R R A T R S L[]
I BORF Al 55 22 07 U IRl & g, S BT R AR R
HRHES, MRS AR, WS T
4000 Z P RGE EIGIEUE B, A & RHR S TEA
e i A R E I T = B U AP PN O 1
A TR R IR SRR S I 18 T A= K 4R
b, DR T8 b 2 bE 0 B o A AR L R A b 2y
BN g — T ia w7 Kk A, S I TE b 24 44 AT i)
U5, 5 Ak T L #2024 45T T B 3E i I
Crp 2 A ™ o i 45 3 Y8 ) (Good Agricultural

Practice for Chinese Crude Drugs, GAP) 3 i i5
6. 871w, 4l 8h 9 239 PR PRGN 1.5 T3 g8
25 LTIk B B AR B R IE 7R HE B v 245 B G 1)
SRR —Z T R IR K R AR B B

4 BRI S M 2 3 o
B 52 P

4.1 PBHEMEARGEBEZAR

Y8 W (Internet of Things,ToT ) A & #r—1%
TR BOR B BB R A I R I R 5 B
W7 S A AL 1 BB R (&5 R L R 5 B
o 25 45 ) 5 AR R (43 H LR 55 FoR %
NFETC LT Sl I i AR 74 7 ) Bk o R 45 ) R A L
AbFR AR (T F 5 R R A R AR ) AT
1117 32 J% e AR P 3 gk 4% ol A% B AL 85 X0 28 B 1 H A
SRRV AR 0 PR U A R HE AT SCAE LAk O AR IR
NSRRI IRTTR S CIE /LN



5% 2 3 MR RS BRI IR S 1 738 2581 7l T 2 B B AR BIE S 225

WK 19 1 SRR AR N A% Gt b B 2 R T
TR Rk RS I, n] 38 S R T A R A R S
A 7 2ok R B bR AL SO TE AL R RE 1% RN 2K
1R DG T 1 SR AR T S AR O RO BRI R
KA ZEFT RS R E 55 B AL 1) 3h 25 4 K A
P JF I Rl A N TR RE AR G AR OC B 5 2 4L
(IR OGRS 2 ORI EE ), FIW 2 B 45 &
AR IR AT SES A A RO R
S B G FRBEAY ] A0 M S S SE e R S
I i rh 2 6 AR G 5 A BRI L, 4 i v 24 oA o
W R 7 RN RE T, Sy JE 2GR 0 B Al AR B 4
PG W B S B AR e TE R A A
2% SR A R N DL B I K A5 R, H 2 e A
F 48 SR i T ) X 1] DT AR e A
il 7 &, SN DU B 4% o R MR A W R R [ 4R
By AR} 22745 A [) A 98 2% A2 0 oA 9 R Y DL R A
RIS 3 I A N R SO I = 3 2 e D B
O 4 TJE £k IR 55 £ R (general packet radio service,
GPRS) % 25 F1 3 I A6 I 5 45, M D0 I 55 DL RJ: 7
B AR 2 R B | i DU RS [] A 4 5 6 5 1 B 5
TASHF RS AR, A B A IR G 1 N R
FIPY: A AE DY S A AT el 2D L K AR T M R A
o 8 SRS A0 0 B AL A B, 4 Bl 5% DL B S Y
Bl A e R . 32 0 45 R) I e KM A2 (maximum
entropy model, MAXENT) Fl £5 & 4 i 2 {5 B &R
45 ( Arc information system , ArcGIS) X} £L 16 A9 £ &5
PRl 47 0 A, il g 1 20 48 J 0 Aok 1 R A B R
pSR(E
W A R R g A AR RS
(geographic information system, GIS) .4 BR & Vi &
gt , Al T e Ak )1 7 18 Hh 2 b B IR A Ae 5
R0 25 04 A S e AR D T L R WU A I, DY
A8 55 DU R 4 [ v 2 5 3 Al o il R R
55 b T R A, AR R R SR B OO AT B AR A B
Pt 20 TE 36 AR, I AR 4R A W] AE B
FET RN L B8 =R A AH LG, o 25 5% 35 8 1
15018k, B A vh 24 b4 26 6 15 4 i 119 1% , o 25 5%
J5 w4 B (Tl ) Bl 8 m 345, B 35 42 T 1T FE b AR
FEVERN R L TE TN b 2 b BT R A A
SRR LA X T, i) A R AR A 720°
FOUBRBOR GG GIS #HE 1 18 M 25 6 A 72 4 Jmy
ATALAL 53 BT 1 &, O Jk T 2561 Fh 26 SR AE AR Jie
NI EEBTER: 27y B A AR IS I BUR 3 €/ T = Ra
DX 24 b 1 ol 28 B s T AR A2 2 - Y DR B 4K

Gy e 5 25 A BEUR AT RE SRR R A AR )1 7R AE M 2
B 58 DURE opy 5 2o 32 SRR GIS AR X i
K A S Y AT B AN 25 G A A g, AT
F3 30 B 5% DB A9 B D40 A TR L [R] R AR
JUE R HORE A5 )1 7 18 b 2 B vt e e R N
A AT AS B T8 B XA 43 A
4.2 RHFEEANTEH

N T BE 3 b o S AL 0L 5l 5 B0 N 282 ) 4
K ia R B AT U0 2k, AN [R) B33 A g s vh
SEIAR A HAR B — PP AUL A i pf 22 2R Ge b 3L i
A fr B B BRI T SR 4540 R GE 9 N A 22 1
& (artificial neural network , ANN)™".

N T 28 W) 4 5 1T T 60 48 900 3 Y 4 25 R
S, S5 B R R BB IZ K, AR UE B B R E AN R
JE O T 3 2o 2 A AOROH 3 T A SR
BRG] T %00 25 64 0 77 b 5 AR, R 2R R
Bt 4 I R R S L R R B R N T R T
S BH Pt 24 s o 1) % 8 O SRR G i AR i AL
IR HIL S Bl B o3 B A I Y R R A
B B HE Y 5 (digital reference sequence , DRS) J&
S P BT R RO AR B b TR AR R g
B X DRS f7fiff 1 K & B , 7 vp 25 0 19 1
AR 0 B R BT M AP RS Y R I S AR AL X
2R AT B AR A 2, S AT S R L ) TRV R L
SN TR) 72 Ml v 2 R (8 S8 S 4 ke TR AR B ol
IRV LA T U HE Bl 2 AR UE S T B AR
JEE B2 AR S B AR e R A R kit
AN T 5 A )1 0 24 A R R R T T AT ST,
KRIMHAATE2Z DR B, NP isF ik A
B AR E 157 48 BERUH R )l 15 15 74
T RO B [ B S B JRE AN BRI AN T IR
St 7 JEL AN Tl BT U I Ay O U S R 8 Y SR b
Pt Bl BT ¢ U A 5 RN A R R AR i bR B 29 AR
Bili . BT ARE ORI AL AL SE R R
AT 7 23 € 0 R o8 REAIE 38 5 3 O I 6, 1 43 AT
3 A €5, 11 W RE RN B A, 45 A A A i
S H IR Y BT g N TRCE P w A N A
B2 5 R TR R SN AR i
Hiu 25 A4 T AT R AR e S 200 e, g S )1 7 T M 2
ARy 2 R R R 245 24 B R I A AR, O B T
2 RE 2 BT R R 2 VRN 5 A R
B BB O kL O JE N 7 A b 2 B 5 b BT i
LR (N =I5 NSNS o N G O oS A O
il & A N T8 b 24 64 AR 38 ) ) 25 2 9 4 5 AT



226 AR TS TR 27 2 4T O SRR 2 WO

560 %

b b HE K 1 7 O b 2 b AR E IR R AR R
V738 3 R e N TR BB R | v & b Ab FE AN
G3 B DE R B i 2 B A L[] I G e ARG 2R o
FOAR BT 7RI RLAE FE LAY b 25 R L B R 4R
il V25 Wy A R RE T A 2 A Ml B G B BT
PP S FRe 1, BATC VLS T 1500 71 % 245 #4
I L ) 3 A S L3 000 4% 1 2% R 2 il 4y 5
AR AR AE AR S5 b 25 8 50 09 I 2 B, B
rh 24 TR IO A L 2l — il 8 A iR
IR
4.3 TANEEBREZEER

Jo A ML HY T £k F 18 45 5 A MR e 478 1 2 B
[ 4 ML 25 8 ) R G0, ol 5w @RS A% i 4
BR %€ i & 4t (global positioning system, GPS) % fif
BRFEHN PR E RS I A s b AE B
ABIZ AT S AR B e s Ak P 55 o 25 A

i AT WO R G A £ Rl A [R] 28 AL A%
SRS, T AL BE 84 M DR I 52 A5 2 B R ) 1 el
Z& gy A T AR DL Rl AR K A B L
T A3 AN FEI A Rk B Sy S DX b 24 A 2 AT
W, e N AR IUE B RO L TR R E B X
AN GE R AT 43 AR EEOR B 1Y I, T AL R
Jre B S L, O B A 2 A W B IR IR S
WFFEERAEAT Iy SCHE I R T A HL S IR, $E
T K58 AR TR o B R e T R R
FHTE AL AT H 84 2125 1 Al WOGAR , 3R 47
AN TR) B 391 52 A 0 11255 R 85 T B B T 9T, e T
BT I0 LR B WU 25 AN [ s R £ A 4 B 5 B8
AT BV S A KRS MR ERREZ —.
AL A, B AL B BB a6 N
KA B2 Bt 1A ) SR U HAE AR 25 5 ISR
it 7 T, S BTN IR TR B AN R S e Y B
RGO e DU I Ph e B, T8 N B 7 e B A v
IR, 20 min B RE5E iLZY 1 300 m* il 52 Y st {7
TAE . JF EURS M v 200 I R A 24 30 1l i
Jiti FH S L B s BT B BB B SR AR SR RO AR 24
Bl 33 5 O A R A A A el TR [T O TE
AR RKBGE b, AR RS A% K R e B D5 T
JC AL FH R4 80 A% 28 K AN AL B 5 ROR H
EHEARN A EREZIMBA WLRK
SRR A 3l ARl B0 Ak A8 K AR B Tz
JH T H ) A 3 TCAE A i o Al A A O JC B
PR R GE B ge i, e e 1 N it FH AR 25 35 i
R 5) I 25 A ) L AR U s B AR

Ay 77 ol BEl B T 7 AR AR B AR &R b, e AL R
(149 N FH S 25 4 T T Al A R A Al R00% . il k(R
AL DU W R G (R HTE RS R
VE 2 T8 N HLAE £ 0% 15 3 52 45 F AR, SE i SRR AE W)
A A OFE L TR 1 R T 0 X A A
L N S i 7 8 o o == TR S S/ PN 3
Br . o A HL I A 25 T A SR B P 58 B it
500 w7 22 H 90 3% B iR AT 55 A3 TR 58 N Tt
2y )y AR TE K 3045 DL 117 4 gh =l & J e
BESRE AN R

4.4 XRESPWREREA

DX P B A5 DA T X I AR % D
M A AR, R —Fh R A s
s e . R M & K LB R R R
) e 25 {0 B v, AT U DA i T 2 DO B O
IR T AR AR B — R A [

T DR R AT AR R e 2 e g 4 A i
WAL T A RO 2 AL A 7 Al X 2
A BB I 2 e 2 7 IR DA R A LA
Xof [) A v 2 R AR = AR 2GR W B
il ik f& Bl Bl O 4% B L 3R 1 (radio frequency
identification, RFID) \ B I X 45 £ R F Bt , g &
T &y rh 2 A R R 0 — IR, 4R T
2 bt B AL [ B 4R R AR B R R AR AE T A
0 BB R &, 8 ek R AR R 22 1 1R
UL BN B R 5 RFID M 25 A L iR B
IR A H 2 B B E — B bR 25, A 51 AT D) ) bR
S5 v 2 8 R ARG U SE A7, 4 M BRI R b 2 7 i B
4 IR) R I TR o E A B DB AL WA AR
A48 1 AT 4% ] AR VR, A (] ) R 2 7 R 2
WA AT A S8 6 R 2 A 5 Y AT
/SN U I E - o S ™3V A | N € 5 3 NI i 3
BYE G b5 E G 2GR O BEF & X )
FTHBBE RSB eSS, LA HEFE—4
RV E—EYTF A7 =% 68 5 a3 AT
£ 58 A G 25 6 0 IR T 5 09 B BORT 16 4> 2
MR B YO B MR, S 58 FOHIR & 2K
28 FRH 256 K PR LA 387 A, U K
87 R FE UL LA b A B BLBC I A | X B
SEHTV R AR B A ST 1 N7 38 b 25 6 A 7
B A B G T ) DO 2l e R R R R
I H AR I T A, A v R AR A R A AR
B S BT ARAE S IR S5 . A DO Sk S 4 5
FEOR AR, 42 ) 2 b 25 B i 2 WL 43 VA



5% 2 3 M B4

AR TR Bl 1] 7 T M 2 7 TR B AR TS

227

2y P 2 e TUE B R S G EOR
A E— Bl B A U AR S T X
%ﬁﬁﬂﬁj_ﬂﬂ”’iﬁfﬁﬂ/}?ﬁﬁ%” A, il [ 3R E R
GEul TR 58 AE by, 3R A 58 5 a0 sl ) 5 2 9 1) TR
B, w08 b 27l B R 5 B ] Bk, OF SE B AR
GEHAR NI B AR UL 25 B4R 51 5 1|
7 2R RO S A T

25 LRIk B T W R R R L JE AL

Lo DX GBS AZ 0 B A R SRR A AR A AT B R
F (I 2) , NG J= 2% B 10T B AR B i ] 52 4%
R O — R R PR — R HE AT T ) B A B IR 5
(7 i Ay ot e 7R 1) 7 T 245 b 56 1) 3R (3R 2) B 1)

R Ry i IR A NCIE S 2 NSt o R
I BT IR | 9 U5 A A A 22 S A R R
L2 TN E .

B RE R iﬁzﬂﬁﬁilﬂ% T2
ﬁf“ﬁ%%fﬁéﬁﬁ I;J#Bﬁlgwﬁgﬁﬁkﬂfﬁ %ﬁg@ﬁ%mawwﬂm
SR A iig%ngiigf DT B 2
Mae CHOREE Dok wou|  [HALEN Kk

T AL PR A i

Pl 2 B R 7 O 2 b R A 2R A R AR A T

Fig. 2 Closed loop architecture of the smart cultivation system of genuine medicinal materials produced in Sichuan

2 ML 7 M 2R AR S A

Tab.2 Smart agriculture case: typical Sichuan—

genuine medicinal materials

ST 1|7 T 254 5 451

% H AR H]

LU AR S R

JUIOC AL X AR

HEE SR A

2L

MH=HHEL

EILE SN

VU )11 A4 22 G s 25 45 (n
JE IV RE K 2
ESNEFASEE =)

“3527HR AR R I 10 I DX e 99 L b 2 1]
PR

T NHUAAZS g,
MR &

BRI E RS

T o A A % 15, 2R JH I B A o 1) 72 (international
organization for standardization, ISO) \DNA % JE i
DR DX I P ) b AL (32 A T IX) (I 2
AR 0, RN G M 3 o WA Rl AR R S
b Fof A5 R B

7700 BB Rl bR E AL R PR AL A SR
N7 22 2 B AR TS 99 5 Ao AR 990 D 0 R
+

:ID

IR TE LA 206
(you only look once) &
S B g

FAHBILR A B8, 31
SR T 2 o) R B AT

YOLO
YyFl A

AT BE AR I R SR XA 25, R G
i 58 I KA — Z S0 Ty b o A4 1 7 T b 2
DATESE ) A 7 B AR R ) (A B PH 2 4T
16 KRR AR ) (Rl R 3 90 (4 11545 (R
i U S ) (TETR VR B4

1. AL X AE AR 8 000 |7 , P {7 100 71 UG ;2. 47 3h 3 J5
ANRE N HE LB AERII 3 000 7T L 1

1. SR B AR X, 7 A0 X 2 8 5 000 Wi R 72 B b
R S Bl DL A R 2 A R TR 254 25 000 T 5 2. Bk
B A BT R A BT R Ll A 20040 A
U H AR TR E A

T A AR 700, AR A AL [ R AR i B
I, A7 AR i oA S8 A it B 7 i

1. 4 [ i K M1 22 4 b A Bl R ik st | Bl 1R GA 7 0 4
B, PR A E 709 P20 PRI B AL, S R i
404276

T A A0 SE B Al IR M 1) 185 A 24 A ) 9% U5
P A A R TR AR 2. RS A B A A A 2 A
BRSPS T 2 P RS o A R e ) T Bt

1. STt B Th o 30 e bR o ML A 7 el AR R T 24
B AR 5 2. 77 T 51 450 A 3y T8 25 6 7 ) S

o AL %, SCAE DU I v IS 2 5 4 A 5 3. xﬁ(ﬁﬁi'é
A A S LA O A 3R i T 37 0 1 1 R S
ATl B AR 4

B ORE o 24 BE A 5B E
Bl )1 7= 38 b 24 A DORL i b A 1) RS v AL A o L FE

B, I

BJEBL T W MR AR BB S 1 G 2y
A T AL ) TR L

s VURD ™ 80045 B T 4™ b 5k S



228 AR TS TR 27 2 4T O SRR 2 WO

560 %

AN BRAE SR, 2 IR 2% ERAE T L2y B A7 Y
RSB e BN AR G AR B AT 1 i S I E

5 MEFR@ERRKRLZRTE

5.1 MEFR[H
5.1.1 AmEa®s, HARAERSE  HA,
T 1A A M i AR 1 S S SRR AT O S B R R
RREAR . FEERN BN CKEE s 5E
N T BE LA S “5S7 46 32 5 BAR AR B4 ARz H i A
5 L At 18 it A 1A 1| A M 2 b 7 X o S IR
R et N a8 5 B 1 O | & 5 1
T3 BE R, BhRE PR S 1E B R T RN 2 A
1) B A il B AS S R AR R ik S Bk B B A 4
ARAE N 77 3 b 25 b efoR A 0 R . A R
WFoEBE 2023 4 3 7 & A i B 8 Z Al & R i 5t
TN 55 45 5% A m AR A B iR 45 ) L R & 2022 4F K,
FE] P R R A 403 1) Al B 25 14 T00 K
SR AE 33K 28 Al v, Ml A 1 8 2 Al R 78 401 72 A
M JE T8 T ELC U S 43 DX R R B Rl R
SRR RN & A 45 & 76 18 Hb 25 14 1 7 o £ T
J7 T HUAS T3 R, SR T A Ak s S A AR
PRl KR L SR, B B AR B R (4 Tz R AT T I
7 T

B B A AR v B AR T S A R R £
R I NG = /Nl TN 1 1 I G 2 AN (= <
b LT 5 1S B g R AR/ X il
18 B A B AR A NI 7= 36 Hb 2 b AR B b B R
AR, A TS A TR By B . &40 8 ARk 4
A ARG E 15 5 2 B R R A RS
Y B2 RA] SE VA T 58 T U U R 0 o A R
W 0k G, PO 43 L DX T A R it
WG IN 1 2 = 58 KA M IRy IR 10 w3 4 9 b il &5
T 58 25 55 H AR B R 08K I 4 1) &8 28 s 5 3 i
T Ife i 22 VRO X | S0fef A% It (R B A 55 0 IR IR W
iz i SRR AR S W T S TR B R R G
BATRCR SREME, RS 78 528 lA .
[F] B 1 T AL A% 8% i R ) 5 B B rp 2 6 A7 Ok
2 3ok JECBS A AR HCIRME VR AR AS T A L O 0 R
TR A5 ) 0, F — 20 3 BOBU P R 4R 5 43 B e ) T
S ME LS BRURS I 1 v 245 4 ok 5 A
5.1.2 HBEIRHEAFENLKZRTE K7, )
77 b 245 A R B 2 R Al B AR 4 g R T I
A 5 AR A R 0 N PR R . AR R 2
22 R ASCHI AL A5 T PR 555 3t 388 B O 4% ) IR ik = 45—

1B 5 a0 F &, 5 805 R 5058 IR E TR
E AR E RO EE S NC D i B A O EFS N
MATEAT O BER RS 5T A
Z ] = 6L SO R R 5 T 1E B
LS B DX 2l . 4 X B T I R
W 2, AR DSBS 0 A% AN e 28, Sl 25080 R A
JE L R FORE P SR 1Y B 2 1k 5 B P IR sk
R E SO A R RA AR A e 8 O 2R
R AR A P N B RS 5 H B E B
FEAE M &8 KUK, T RE S| & AE 1R B 2 2 SR AL 1R
B A 5 95 B B b WL 14 A 7 AR A0 A O s 56 i
SR R B = 43 G s AL By 7E 38 2 5 R b g
W

UEAh, KR U I E K A 59 T4 94 b Ik 2 by
PR AR E O S IR A AR 25 1. O B AR AR
Bk Z P 5E SR AR B s ) A AL RLE L HL
AR SR WAL TR 28 114 Al 451 FE 58 5 R A A o 1 R S —
FECE B AR A Z . B AT, B B e
JU 7= Ml 24 0 S 855 T i) s o Tk A 1R AR ) il =
G5 — By £ AR bR E BCHE BR E R bR, S B R
T A B0, AN R TR S DX R HE LR RS — 1Y
PRUERZ . DRI, 38 B 24 B O SRR, T i — 3
P8 A I 2l a5, AN )1 3 2l Y
FRAE A FAR A & R, i — 2 i T B R S
v TG RH T
5.1.3 AA4BAFHZ BERIVHEARE)NE
Hi 24 B b RO JE R B AE B R TR 5 A 4
J5 T B 45 R M R A . R R Ml ) e R K
HA RS ERBERGEINE AL, W Rk
e R GEAE B 38T 45 2 2 B IR
B T BRI AR L SR 19 5 A A Sk AT
RGN K Al RN . (H 3 2 A A B R Bk
D | DX B A5 R 4B R 1Y AR R A kA FR =
AH G B B2 AR BRI R T BOR B O A, 33
FeAR R 5 4 7= TR . R, i 5 Al i =
AT AR AR S8 AT A, A0 R AR B A BAE & Y
O LR PR KA A 2 SR N S AT R R
R o) SR I NG (S et A Rat 22 1 7)Y
AL, 4 sh BHF ARG 5 Al e @ B R LT
W S0 = R i A )3 5
5.2 RREEBAME
5.2.1 #FHFE RS 5L L FH F)”
ST PN Wl |/ o o i Biog e RN 70153 L BN it
Al 15 X B A5 A% 0 R I R B LA IE A B 4l



5% 2 3 MR RS BRI IR S 1 738 2581 7l T 2 B B AR BIE S 229

B e ik R R L BB 2 Y AR AL R S A
A HWE IR A%, B A R RE AT A A IR B IR AR K
B R UL SR 7 PH 0 R 4t , 52 B ORG of 10 D00 R 43 7 24
WA A B R 58 R A O AS  F JE ML B AR AR BL A
W& FE RN e AT i 24 R4l 45 Rl S 3K
i o I 4 0 R T A KRR P A 2 A A KA
B, B IR R R 5 AR PR R OR R AL . — A
e STl W R NE I L B U R L) A
FE R R A AR E YR SRS arriE T
AN T D351 FH 8 RE AL 3 1R A5 SR AR, DA g i )|
% B 4% ME LA SR B HE T AL AR A R . PR X
e £ R AE 25 W 438 IO % v i R B N, R FH TG B R 4
PG PR R 00 T A A S A IR RO L BE AR IR
ST 3B W Y 4 AR OB B AR RS R B, HE B
K—H—87 =9V 680 58, W &R R
4238 86 Fh 1] 7 3 Hi 245 47

BB AR HE B )1 7 M 2 Al A 56
P VR BE A 2 R A e A i A 5 R ) A
I A Ml A ) R B AL Rk R X AR e 2 A
52540 BRI LA BRI AL S R A A
S TR B -2 AL R HLAS B [ AR T
I SR T PG B A0 P A 5 A RO R R AR b
YE R 2R G0 % H2 , ST 77 3 b 245 4 DA AR 21 A %
Az B A TGS X 4R v 7l A PR R 2 R
S A 0 AERE 1) 20 A B R OE B Y BE A S B
PR 5l 1) 2 e, 4 Je 11 ™= T 1l 24 4 1) B 5 2 1
T B A2 28 7 ol iy RS A it Ak % e
5.2.2 mRHERINFE LA EHhALALE HIFHE
T 43 Sz 45 WU A AT AF AR L J AL £ ot AL
il , G5 — BRI 28R ARl & e 1 SR D L i R
B i BOR HR A . R 0 BORM U A T H L T
Tt 4 45 7 2CH R SRR RO R B v, T
RV Re AR A B T L A U T g H TR
S TE K /N I i A R A MLAR , 38 I I RN I
TR P Re AL L 08 TR B2 T )11 22 & 5%
T b 24 B 1) R R 5 B 1 AR KO A BB R Y
TR 2 A ol 56 At 1% it A 15 KT

BOR T RN & ik 20 £k 5 shig, x4
PR Py Ko 3 J22 A 7= 2] LR AT I OB 3 A O R A
b AR B B oAy B ol 2 AR N A DR 4t 2%
LR R A A I S T AR e A B Bl ATl
Y, 45 e Al A 7= 2R B Al = g L R E, K )32
AR FPAE O Tk G VR AL I R 41 28U X R
LA BT, 4T 18 37 R BRI & VR BE— 20

R A+ B AR+ P 7RG BE 38 U
N N R v S =Y N QLS = v
AL S BEACHE A 258 Pl Bl 0 R AR B R 1Y
NEFH . JF R AE 2 A P OB R B e S S
AT 7 A R AR ) B BF AL BA 25 37 % Dl , S5 il 7 2 BF
GAE AR R AL R e Ak R — 20 ¥ b % 5
5.2.3 RAO®MEREE T ER )I=IE L
77 b THT I 7y Sl PR K JR AL a9 R B 5 i 4 R oK
49 8L 1] 3K 2l A 8 A Ml AR A T R B
ML . DI 48 v 2 58 5 00 34 b 2, o 24 9% U 25
T AR T b2 R G R RS N E R GAP A
TEE a5 — B 4 1 SR 5 7 (E I bk
N E S IPA N E AL e I (I VAN S TN
P2 A 2l 44 L 86 i b 2 b P A I ES A A
10 A BT AW ) 5 18 H RR P 10 O FROR 5w 2
FERARZR . X0 2000 2% 7 7 A Ry ik A 8 R
N B R TR R S 3 45 AL O Ak R T B —
JE—Ti " A AL . SRR R TR i — P A
BB B B A DX P 0 R R e 5 A )
I35 & 1) TR B 3 A, S BN - HE 1 43 43 B R A i
R W 0 R A U A ) 4 A TR I B AR A B
g A1 25l B AT A B

BEXTTIT 3 R A B B A H AR Y AR 55
Tl B TG B B T I 2 o g AR gk
24 7 Ml 2 SR 7l 5 A% 8 b AR AE 42 3 ) 2
5 0K 2y 52 0 2 7l B R R L A R 2
P BT AR A R G A AR T LR iR
5 RSB TR, B R IE T T R R SR IR
e 4 B T A5 SR I D O SRR SRR BI R AE 25 I T &
b BE S AR A 56 25 40 0 A5 B 1 2% S Ak T A A B
T 5 PR i 3 5 46 5 0, 2 2RO B R i R R
N AR EEINF G —W — KA 1E
FE SR, 0 )1 AT AR FE 1145 45 & Al Y ISO A o il 2 28
B, # ST T8 M 25 RE [ B b RS R L R AR IR
T KNS — Ak S5 R R B A Ml BER | 7E R FF TE b
PE 1 ] B 552 90 025 IX 3 by P b b . I T N 4
TWTHAMB A TG, i 7B EBOR & R
WM T 7, 52 ) AP [ B BT A v SR T A
W, WA g b 25 b O I B B R MR G

B 22

=S SO

B A AR N 7 T8 3 25 A R T IR R
A ) A0 i (AT R A 5N A4k
ST AR S0 . R R 10 2R AR AR BB T4 L7l
S & VBOR B [R5 PR AR AR T I e 2R A



230 R 7 4P RD

560 %

T8N 7 T8 25 B A% B v 9 T8 A LA, A ) 5
RE— "l TH g — R A PR AP 7 = — MR i R A 5
Bl 3 V07 1 M 245 A 01 1 v

6 #it

BEA ) 8 25 b TR Rl A, IEAfE S
1 48 B AR A i O T AL — R0 A — T R e T Y
BARILIR R . ROR T RAELAR FpifE 5 £
P[] 2R T« 3 3k P BRI N TR B S DX R AR Y
TR BEAS G, B0 0 11 52 2% TR T 1Y g R 3 T X A
TR A R A B 3 R AR M R R B A
I, A2l 7l B — M A o 3 5 AT — il — % T HE 4R
T FE PR 1 E S SRR 1S O [ PRy i 2
6, ST M 2 BT AR B 38 [ bR gE
e . TRl SR AR BN Al A A EI ] 1) 5 v 248
ol AL R RE AL K, B AR AR e S E B
S TN SR IF R ) B8] e AL, I PR T
Frek R R BRAT . 3X — 5 B AR 508 )11 7 18 4 24
B it B — it R — T 3 7 B AN (L A% S AT D R 25 B
AL S S IR DGR ME VU TS , O A BR A% GE A Lk KL
T R TR 2R O7 B

S 3

(1] BHOE, R0, VLB . & RHR AN 75 53 1 80 2kl &
BRI ], B EARA ST, 2024, 4(4): 24-28.
HUANG Z H, QIN S H, JIANG T. An analysis of the
development path of smart agriculture in the context of rural
revitalization strategy [J].
2024, 4(4): 24-28. (Ch).

[2] 23552, B . £ RHR2STE SET b 25 R i 818 & J
[J]). fe b3 5RHE, 2024, 35(18) : 38-40.
LIJY, YANG H X. Innovative development of traditional

Journal of Smart Agriculture,

Chinese medicine planting industry under the background of

rural revitalization [J]. Rural and  Science-
Technology, 2024, 35(18): 38-40. (Ch).

[3] ZEZse, WHH, skEM . b2 Fh R B R £ F) Ik 2%
(30, ddeslk . 2023(8): 11-13.

LI HL, GUT W, ZHANG G W. New technology of

Economy

traditional Chinese medicine planting can revitalize the
countryside[ J]. Hebei Agriculture, 2023(8): 11-13. (Ch).

[4] Fiksh, kR, SR . “HIRM A+ 5257k T2 i [
AT, R, 2018, 49(24) : 5980-5984.
FENG Z P, ZHANG R, PENG D Y. Integration of
“Internet + 7 and upgrade of Chinese materia Medica industry
[J]. Chinese Traditional and Herbal Drugs, 2018, 49(24) :
5980-5984. (Ch).

[5] Z=Es . Rl 4. 0——HNH 2R 8RR AR M AR [T ], AR

i, 2018, 8(1): 215-222.

[10]

[11]

LI D L. Agriculture 4.0, the approaching age of intelligent
agriculture [J]. Journal of Agriculture, 2018, 8 (1) : 215~
222. (Ch).

SRE T SRR TR R R R AR [T]. T E
PReAHLEE A, 2025(2) : 128-130.

ZHANG M Y. Study on development path of smart
agriculture under strategy of rural revitalization [J]. China
Agricultural Machinery Equipment, 2025 (2) : 128-130.
(Ch).

S RREEUNERE R e P2 £ o O 758 D P S R E1 oS G B L T
A [ A A R B A A LI i A [EB/OL]. (2022-02-
22) [2025-06-01] https://www. moa. gov. cn/govpublic/
SCYJIXXS/202203/120220309_6391175. htm.

Ministry of Agriculture and Rural Affairs, the People’ s
Republic of China. Circular of the Ministry of Agriculture and
Rural Affairs on printing and distributing the Fourteenth Five—
Year Plan for national information technology development in
agriculture and rural areas [EB/OL]. (2022-02-22) [ 2025~
05-05] https://www. moa. gov. cn/govpublic/SCYJIXXS/
202203/120220309 _6391175. htm. (Ch).

[ 55 B . 55 e O T B o B 24 R R L R 4 2 (2016—
2030 4F ) By i A1 [EB/OL]. (2016-02-22) [ 2025-05-05].
https://www. gov. cn/zhengce/zhengceku/2016-02/26/
content_5046678. htm.

The State Council of the People’s Republic of China. Circular
of the State Council of the People’ s Republic of China on
issuing the outline of the strategic plan for the development of
traditional Chinese medicine (2016-2030) [EB/OL]. (2016~
02-22) [2025-05-05].
zhengceku/2016-02/26/content _5046678. htm. (Ch).
MEW, Baf, W, & 28T IS # AR R E i
[J]. shEPZ R, 2021, 46(16) : 4293-4299.

ZHENG Y Q, ZENG J X, LIN J X, et al. Herbal textual

https://www. gov. cn/zhengce/

research on Chuanxiong Rhizoma in Chinese classical

prescriptions [J]. China Journal of Chinese Materia Medica,
2021, 46(16): 4293-4299. (Ch).

S, HEEE, WIRDS, 55 I IE L2 A A R S kA
SRR AR B B BT T R B S SR [T ]. 2y HlE IR, 2022,
13(3): 1-6.

PENG C, PEI J, XIE X F, et al. Research ideas and
practice on the application of key technologies for quality
control and industrialization of genuine medicinal materials
produced in Sichuan [J]. Pharmacy and Clinics of Chinese
Materia Medica, 2022, 13(3): 1-6. (Ch).
GRRAG, Mo, HESE, 5 IR AR 525 9E 5 DNA
FIB S E WF S [J]. B0 2 o e ik, 2022, 37(2) .
218-222.
AN QJ, HUANG B H, TIAN C Y, et al. Study on herbal
textual research and DNA barcode identification of Fritillaria
cirrhosa [J].  West
Sciences, 2022, 37(2): 218-222. (Ch).
AR, T, SR, AF I DR AR BB IR 5 4 BB SE
BEJELT]. HON e 25 R 224, 2023, 40(5) : 86-93.

China Journal of Pharmaceutical



5% 2 3 73

*Ek

[13]

[14]

[15]

[16]

[17]

[18]

[19]

LILY, PUJZ, ZHANG Y Z, et al. Research progress on

herbal textual research and identification of Fritillariae
Cirrhosae Bulbus [J].
Chinese Medicine, 2023, 40(5): 86-93. (Ch).

B, XT, X, A5 DO 2Rl ke BOIR R i
[T]. pon R 5L, 2023(5) : 18-19.

LUO J, LIU Y, LIU B, et al

Journal of Gansu University of

Present situation and
suggestions on the development of Chinese herbal medicine
industry in Sichuan[J]. Sichuan Agriculture and Agricultural
Machinery, 2023(5): 18-19. (Ch).

PV FPREL B2 T T, R R ORI 7 B AR I P R 2y
KA BB % [EB/OL]. (2024-08-16) [2025-05-06].
https://www. sc. gov. cn/10462/10464/10797/2024/8/16/
42e¢90a0dbb0Ob4dfb8ec8ea2334c7e2a2. shtml.

Standardized  cultivation expanding

improves  quality,

domestic and global markets: the advancement of a major
traditional Chinese medicine province along the industrial
chain [EB/OL]. (2024-08-16) [2025-05-06]. https://
cn/10462/10464/10797/2024/8/16/
(Ch).

Levels and health

WWW.  SC.  gOv.
42e90a0dbb0Ob4dfb8ec8ea2334c7e2a2. shtml.
WANG Y, GOU Y, ZHANG L, et al.
risk of pesticide residues in Chinese herbal medicines [J/
OL]. Frontiers in Pharmacology, 2022, 12[2025-05-06].
https://doi. org/10. 3389/ fphar. 2021. 818268.
KOWALSKA G. Pesticide residues in some Polish herbs[J/
OL1. 2020, 10 (5) [2025-05-06]. https://
doi. org/10. 3390/agriculture10050154.

VEHa Rk, BB, WY, A 22 AR v R A AR T R
PTG B0 5k B R R 2Rk [T ], R 254, 2021, 23
(6): 1073-1084.

XU Y Q, WANG G C, GAO L M, et al. Review on uses,

Agriculture,

residues and effects of plant growth regulators in the
cultivation of Ophiopogon japonicus[J]. Chinese Journal of
Pesticide Science, 2021, 23(6): 1073-1084. (Ch).

YUE J Q, L1 Z M, ZUO Z T,

ecological

et al. Evaluation of

suitability and quality suitability of Panax
notoginseng under multi-regionalization modeling theory [J/
OL]. 2022, 13[2025-05-06].
https: //doi. org/10. 3389/ fpls. 2022. 818376.

i, T, ARG, AL IR ZEZE P2 A A ALK
PCBCIR 5 BT v [ S 36 T Jf) 24 A 55, 2022, 28(9)
248-257.

YANG T,

Frontiers in Plant Science,

LING N, LI X X, et al. Current situation and
outlook of mechanization in production of rhizome-type
Chinese herbal medicines in Sichuan Province [J]. Chinese
Journal of Experimental Traditional Medical Formulae,
2022, 28(9): 248-257. (Ch).

FRAR B v VL AT 2 bR P AR R B T R R BIF O
[D]. #RFH: PER R R, 2022

ZHENG Y T. Study on production efficiency and influencing
factors of peony planters in Zhongjiang County [D].
Science  and

Mianyang:  Southwest

Technology, 2022. (Ch).

University  of

[22]

[23]

[25]

[27]

[29]

B E A 8K B )1 7= 30 2 68 7l T 2 B AR BE A 231
[21] 53075, BRA R . DUNIAE v 25 4 R R b i i O J k42 TF
[ T]. AR A H, 2025(1): 13-15.

LU L Y, CHEN D H. Study on high-quality development
path of Chinese herbal medicine planting in Sichuan Province
[J]. The Farmers Consultant, 2025(1): 13-15. (Ch).

P v, LS. 2R A A e AR v R A A o BOR A
WT). PR fE A, 2017, 24(7): 7-10.

YANG H X, KONG D. Analysis on policies of quality
safety control of Chinese materia medica in circulation [J].
Chinese Journal of Information on Traditional Chinese
Medicine, 2017, 24(7): 7-10. (Ch).

THEEL, SR, R, AF . R TSR & WAL S B ik 1] D
BB [T]. A E 2 Ak, 2020, 55(1): 14-18.

LI R Q, WU C, XU L, et al. Quality evaluation of
Fritillariae cirrhosae Bulbus based on traditional character
analysis[J]. Chinese Pharmaceutical Journal, 2020, 55(1) :
14-18. (Ch).

VR, Dk, sk, AE I DR n o3 A2y B4 T
WF 5T 8 Ji R ot e b 5 W O BN A3 B (D). Hh 2y, 2021, 52
(9): 2768-2784.

CUIZJ, MAY Z, ZHANG X R, et al. Research progress
on chemical components and pharmacological effects and
of Fritillariae

and Herbal

predictive analysis on quality markers
Cirrhosae Bulbus [J].
Drugs 2021, 52(9): 2768-2784. (Ch).

AR PR TE A AT W A B 6 TS ROCR O B
[J]. Rl TR AR, 2024, 44(20) : 85-86.

JIANG Y. Application and effect analysis of intelligent

Chinese Traditional

agricultural technology in crop cultivation [J]. Agricultural
Engineering Technology, 2024, 44(20): 85-86. (Ch).
ZPEIC. IR AT AR 2 R R i 22 B R TS LT ].
M RHE 52T, 2020, 45(4); 144-145.

CEN D W. Study on the economic development of
traditional Chinese medicine planting in the “Internet Plus”
eralJ].
45(4): 144-145. (Ch).

BRI, ™ . BhHICRE 25 BT Ml ¢ (IR i o o
JEWEIE B R [T]. ARG BB, 2024(3) : 56-61.

CHEN Y J, YAN H. Research and prospect of green, low—

Grain Science and Technology and Economy, 2020,

carbon and high—quality development of Chinese medicine
resource industry empowered by science and technology[J].
Modern Managcmcnt Science, 2024(3): 56-61. (Ch).

F i, REE, JuEE 7R MR R BAR A v 25 R BE
%ﬁ%qﬂﬂﬁ&é%’ﬁ?%[ﬂ. B PR 25 KA A 4l 2020, 43
(3): 48-51;56.

WANG L M, TANG P, FAN J, et al. Exploring research
on NB-IoT technology in intelligent regulation of Chinese

medicinal plantation [J]. Journal of Chengdu University of

Traditional Chinese Medicine, 2020, 43 (3) : 48-51; 56.
(Ch).
BROR L FE T T A i 2 R AL 0 B T A R AL AT

FE[D). G0 LR EZRY:, 2020.
ZHANG R. Quality management optimization of Chinese



232

AR TS TR 27 2 4T O SRR 2 WO

560 %

[30]

[31]

[33]

[34]

[35]

[36]

[37]

[38]

medicine supply chain based on “Internet Plus”[D]. Hefei:
Anhui University of Chinese Medicine, 2020. (Ch).

K. BF IO BERE, B AT R T B2 R R
i % [EB/OL]J. (2025-02-24) [2025-05-10]. https://
WWW.  Zjwy. cn/art/2025/2/24/art_1229184764 _

59336525. html.

gov.

ZHU J S, Time-honored brands embrace new vitality;
technology—driven enterprises usher in a new chapter for
traditional Chinese medicine development[ EB/OL]. (2025~
02-24) [2025-05-10]. https://www. zjwy. gov. cn/art/
2025/2/24/art 1229184764 _59336525. html. (Ch).

B SEAR . B RE ol R 2R R IN]. B H i,
2024-12-17(3).
TANG W L. Science and technology empower industrial
revitalization and farmers’ income growth[ N]. Yuxi Daily,
2024-12-17(3). (Ch).

TREZE . JE U L GAP K 256 7k 5 BT TN
WZVE B, 2025-05-06(003).

DING L J. Weiyuan: driving transformation and upgrading

Iy

of traditional Chinese medicinal materials industry through
GAP [N]. 2025-05-06 (003).
(Ch).

TOBOL, RO, TEER, R 2 PR BLIR 5 R R 8 i
[J]. hpE2i g amaek, 2021, 29(17): 211-213.
YU Y F, CHANG Y H, WANG 17, et al.

Gansu Economic Daily,

The current
situation and new ideas for the development of Chinese
medicine planting [J]. Journal of Traditional Chinese
Medicine Management, 2021, 29(17): 211-213. (Ch).
SEMAR, R, HKUE R, SF L el Wik M EOR BUR 5 R R
FLT]. WL R A RO 5 A i B R0, 2021, 47(2)
135-146.

NIE P C, ZHANG H, GENG H L, et al. Current situation
and development trend of agricultural Internet of Things
technology [J]. Journal of Zhejiang University (Agriculture
&. Life Sciences ), 2021, 47(2): 135-146. (Ch).

LIXH, LIMZ, LIJY, et al. Wearable sensor supports
in—situ and continuous monitoring of plant health in precision
agriculture era[J]. Plant Biotechnology Journal, 2024, 22
(6): 1516-1535.

XT G T W I AR A AR RGBS ST ]
T EAR LR A, 2025(2) : 76-78.

LIU X Y. Design and implementation of smart agriculture
system based on internet of things technology [J]. China
Agricultural Machinery Equipment, 2025(2): 76-78. (Ch).
ZHONG L, GUO X, DING M, et al. SHAP values
accurately explain the difference in modeling accuracy of
convolution neural network between soil full-spectrum and
feature-spectrum [J/OL].
Agriculture, 2024, 217 [2025-05-06]. https://doi. org/
10. 1016/j. compag. 2024. 108627.

HE JY, CHEN K, PAN X B, et al. Advanced biosensing

Computers and Electronics in

technologies for monitoring of agriculture pests and diseases:

A review[J/OL]. Journal of Semiconductors, 2023, 44(2)

[39]

[40]

[41]

[42]

[44]

[45]

[2025-05-06].
2/023104.
B, TR . MR R ] DL AE 4 X R R AR Ge A [T ].
el T4, 2021, 37(16): 108-116.

LIAO M, SU C.

https://doi. org/10.1088/1674-4926/44/

Development of the partition variable
irrigation system for greenhouse planting Fritillaria cirrhosa
[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2021, 37(16): 108-116. (Ch).

DrUE R, EUEIR, W, AN M 2Y B 5 DL R AE S P
TR AR BEFE[T]. MR RS, 2023, 18(17): 2430~
2434.

FANG Q M, WANG H S, WU P,

et al. Dynamic

monitoring on the ecological factors of Fritillaria
unibracteata in Sichuan[J]. World Chinese Medicine, 2023,
18(17): 2430-2434. (Ch).

SRVLOV, B4R, 2GR, 45 3R 245 1T AE o B U5 0 4 T vk
BB R AL O T e (7], AR A R 2020, 49
(3): 234-242.

ZHANG J P, ZHAT C J, LT X R, et al. Advances in
research methods and monitoring mechanism of traditional
medicinal plant resources in China [J]. Subtropical Plant
Science, 2020, 49(3): 234-242. (Ch).

BEBERE, BN, BRI, 5F . m oL R R EORTE 24 H ALY
FEH R SR A (D], S U5 ) 2 2 ik, 2022, 28
(22): 239-248.

ZHAO G P, WU J, CHEN J Y, et al. Analysis of
application status of hyperspectral remote sensing technology
in medicinal plant research: a review[J]. Chinese Journal of
Experimental Traditional Medical Formulae, 2022, 28(22) :
239-248. (Ch).

T, E, R, AL BT R A [ v 2 A
B DU 1148 v 2 8 R R A 4 ().t SRR R - s 25
itk 2024, 26(8): 1946-1958.

FANG QM, LIQM, ZHOU Y, et al. Investigation report
of the species and reserves of Chinese materia medica
resources in Sichuan based on the 4th Chinese Materia
Medica World Science and

Resource Inventory [J].

Technology—Modernization of  Traditional Chinese
Medicine, 2024, 26(8): 1946-1958. (Ch).

e, BA A, DRI, L 2R AW B R R A
AT SR T AR S T (LU 3B 25 64 SR 1)) [T]. v ] o
27k, 2024, 49(8) : 1989-1995.

HUA H, TIAN W W, MA J Y, et al. Bioinformatics
database and production layout visual analysis platform of
medicinal plants: a case study of Dao—di medicinal materials
in Sichuan Province [J]. China Journal of Chinese Materia
Medica, 2024, 49(8): 1989-1995. (Ch).

TP, OO, HOKIE, . R TS GIS BRI
T b 25 B4 11 DL 5 R RS DL 58 DURE R[], 15t
hEZy, 2020, 15(2): 214-218.

FANG QM, PENG W F, DONG Y B, etal. Study on the

suitable distribution regions of fritillariae cirrhosae Bulbus

produced in Sichuan based on remote sensing and GIS—a case



5% 2 3 M B4

AR TR Bl 1] 7 T M 2 7 TR B AR TS 233

[46]

[47]

[48]

[49]

[50]

[53]

[54]

study of Fritillaria unibracteata [J]. World Chinese
Medicine, 2020, 15(2): 214-218. (Ch).

WO, M5, SCHA, &L TR GISHE AR MWL) E
by 245b4 1A 38 43 A B 5 VI/NACGE g [T 1.t R 2 4
R-PEZ AL, 2015, 17(11): 2398-2404.

DONG L J, SHANG X, WEN L J, et al. Study on suitable

distribution areas of kawa kimichi produced in Sichuan
Province based on remote sensing and GIS: a case study of
Clematis armandii[ J]. Modernization of Traditional Chinese
Medicine  and Medica-World
Technology, 2015, 17(11): 2398-2404. (Ch).
Eu, B, PRk, &L BT GIS I = ihid 'k 5y
Brio]. s E AL, 2006, 8(6): 7-9.

WANG L, WEI J H, CHEN S L,

Materia Science  and

et al. Suitability
evaluation of Ligusticum chuanxiong’ s producing area based
on TCMGIS- T [J]. Modern Chinese Medicine, 2006, 8
(6): 7-9. (Ch).

DB, WOCH, RV, AF L N IE M 2R A RIS
JLI]. v b 2%, 2020, 45(4): 720-731.

FANG QM, PENG W F, WU P, et al. Research progress
on production districts of Sichuan Dao-di herbs [J]. China
Journal of Chinese Materia Medica, 2020, 45(4): 720-731.
(Ch).

TR, SRR, BT, B RS AR B AR
LI hEZEA, 2024, 59(24) : 2396-2406.

WANG SH, LIJY, GUO ZY, etal. New digital form of
medicine  standard [J].
Pharmaceutical Journal, 2024, 59(24): 2396-2406. (Ch).
VEE . B T BT 22 I 45 1 R AR i R o S R BF ST [D ).
R P R R, 2022.

WANG J. Research on citrus leaf disease identification based

Wuhan: South—

traditional ~ Chinese Chinese

on convolutional neural network [D].
Central University for Nationalities, 2022. (Ch).

WRER . 4 T TR 5 2 2] B R AR W 0 B 5 A8 03 1 O 1 BT 5
(D] M. s ES R, 2024,

CHEN S. Study on crop disease image segmentation based
on deep learning[D]. Xuzhou: China University of Mining
and Technology, 2024. (Ch).

TXUK, EAE, B BRI P2 4 R AR R 52
e SRR, hEZ A, 2023, 58(1): 2-9.

MA S C, WANG Y, WEI F. Progress and exploration of
quality control model of traditional Chinese medicine in the
past decade[J]. Chinese Pharmaceutical Journal, 2023, 58
(1):2-9. (Ch).

WAk, XA BREE, 55 BT HPLC B AL At =
ST RN 2 4 5 R R R g S BB [T]. A H A
2019, 29(6) : 383-386.

HU J T, LIU J H, CHEN F Q, et al. Discrimination of
Pericarpium Citri Reticulatae from different species and
habitats based on HPLC and chemometric methods [J].
Pharmacy Today, 2019, 29(6): 383-386. (Ch).

TR, ATEE, AGmby, S N TR AR T 25 R 4 5

A Y R [T ). EPL‘EEPIE%’;Aaﬂ, 2022, 40(8): 47-50.

[56]

[57]

[58]

[60]

[61]

XU YJ, YUIJ, YUY P, et al. Application of artificial
intelligence in identification of Chinese medicinal materials
and pieces [J]. Chinese Archives of Traditional Chinese
Medicine, 2022, 40(8): 47-50. (Ch).

, Bk, SRR, AR IR BURR AR A PR S [T ]
4452%,2021<1>: 137-144.
WANG X Y, LUO B, GUO J X, et al. Rapid
characteristics identification of Ligusticum chuanxiong quality
[J]. Chinese Traditional Patent Medicine, 2021 (1) : 137~
144. (Ch).

BT — AP AR I P2 R
CN103868916A[P]. 2014-06-18.
ZHAO J N. A biological assay for rapid detection of

Chiese Medicine,

B E A AR IR

comprehensive toxicity of traditonal
CN10386916A[P]. 2024-06-18. (Ch).
FITS . P QUET S IR B 25 Al g R R (EB/
OL]J. (2024-04-11)[2025-05-11].
cn/10462/10464/10797/2025/4/11/bca891691(f44d89a2a58
804c0689a4. shtml.

LI S S.

https://www. sc. gov.

Empowered by scientific and technological

innovation: promoting the whole-industry—chain
development of Sichuan traditional Chinese Medicine [EB/
OL]. (2024-04-11)[2025-05-11].
cn/10462/10464/10797/2025/4/11/bca891691f{f44d89a2a58
804c0689a4. shtml. (Ch).

HAR, B, MR, A JCAMLLER Al Ty i Y
(3], BV RHE , 2021(11): 157-158;162.

CAO Z, SHAN C F, YANG C L, et al.

https://www. sc. gov.

Application of
UAV in smart agriculture [J].
and Technology, 2021(11): 157-158;162. (Ch).

BEERORE, ARAEA, B, AF R Bl 7E T R R I 2 M U

Modern Agricultural Science

A 5l & R W AR BELT]. th 2 5t R , 2024, 15
(2):1-8.
FAN J Y, LI T J, GU R, et al. Discussion on the

application of smart agriculture in the protection of medicinal
resources and industrial development of the Qinghai-Xizang
Plateau [J].
Medica, 2024, 15(2): 1-8. (Ch).

WA, BRbk . I AN HLTE 25 L) 22 00 ek ¢ U £
B C T/ /A B AR I AR BI 218 SC8E . 7T
A RHE P22, 2009 244-249.

XIE C X, CHEN S L.

Pharmacy and Clinics of Chinese Materia

Application of drones in multi-level
remote sensing resource surveys of medicinal plants [C]//
Proceedings of the National Symposium on Agricultural
Remote Sensing Technology. Xining: China Association for
the Promotion of Agricultural Science and Technology,
2009: 244-249. (Ch).

TEAE . B T 1R B8 R AR B 0 S b b 4 A i BRUVE Ak
MtF[D]. K#F . KREPEL RS, 2020.

WANG J. Study on planting distribution and area change of
panax ginseng based on satellite remote sensing data [D].
Changchun:
2020. (Ch).

Changchun University of Chinese Medicine,



234 A TR R 2 2l CH AR RO 94560 %
[62]  E MOl . HET T8 ABLIE I )11 25 e 3 T B2 BT 6 2 T 5 10462/10464/10797/2025/2/28/43c¢95¢1eadecd0748881d0b
(DI HG#E: b P 2GR, 2022, 9b14€6206. shtml. (Ch).
WANG C H. Research on the methodology of extraction of [69] ®G/NTF, Bk, EB . PR X HeEE iy & L 2 iE i R
the cultivated area of Ligusticum Chuanxiong Hort. based on Gse(T]. &SP, 2018, 34(9): 100-105.
UAV remote sensing[ D]. Chengdu: Chengdu University of ZENG X Q, PENG Y, WANG Q. Research on food safety
Traditional Chinese Medicine, 2022. (Ch). traceability system based on IoT and blockchain technology
[63] Z2ETEH. AR LAGWE RGP HERLT] AP 54 [J]. Food & Machinery, 2018, 34(9): 100-105. (Ch).
1, 2023(8): 107-110. [70] Be—lg. HTXHREEH AR 25BN EEAR R DETELT]. Y
MOU X L. Research progress of intelligent pesticide A, 2022, 41(11): 105-108;138.
spraying system [J]. Farm Machinery Using & DUAN Y F. Research on traditional Chinese medicine
Maintenance, 2023(8): 107-110. (Ch). supply chain system based on block chain technology [J].
[64] BECEE. ML AW R M558 (D], Logistics Technology, 2022, 41(11): 105-108;138. (Ch).
WL TLIR R, 2021, [701] RN, BUikls, BRA, 55 . 2T XHEEm A = 2558 1)
YIN W H. Design and experiment of control system of FEMAETRI]. P EBAHZ, 2017, 19(11) ¢ 1519~
wolfberry intelligent spraying machine [D]. Zhenjiang: 1522.
Jiangsu University, 2021. (Ch). WEN C B, ZHAO S T, CHEN J, et al. Research for
[65] ., BRE. wuJilFRee - 6 AN HUKS HETG 25 BY 1 & #F & & platform construction of the third generation of traceability for
[EB/OL]. (2023-02-08) [2025-05-11]. https://finance. TCM based on the blockchain [J]. Modern Chinese
sina. com. cn/jjxw/2023-02-08/doc-imyeynxu3204875. Medicine, 2017, 19(11): 1519-1522. (Ch).
shtml. [72]  Ef, SR, RIKK . BT AT 0E X RE Y 25 44 38 19 7
PENG C, CHEN K. Danling, Sichuan: unmanned aerial BREBESMTLT]. hEPAEF B AE, 2023, 20(3):
vehicles apply precision spraying to boost spring plowing and 346-351.
management [EB/OL]J.  (2023-02-08) [2025-05-11]. WANG W, ZHAN W J, ZHU X X. Practice of
https://finance.  sina. com. cn/jjxw/2023-02-08/doc—- constructing a traditional Chinese medicine traceability
imyeynxu3204875. shtml. (Ch). system based on a trusted blockchain technology [J].
[66] Z=5, T, 2" 8l feak 45K B B4 m B fe 2 Chinese Journal of Health Informatics and Management,

[67]

[68]

“F73R[N]. 2023-08-11(3).

LI Y, GAN Z Y. Stable yield, higher income, greater
efficiency: “Technology-Based Farm Management” in
Linshui helps farmers embrace a bountiful harvest[ N]. 2023-
08-11(3).

SN DU B AT 5T AR 7 Bl ) SRR R R 4 i
[EB/OL]. (2025-04-11) [2025-05-11]. http://szjj.
china. com. cn/2025-04/11/content_43080177. html.

SUN Y. Luxian, Sichuan: new quality productive forces in
agriculture help secure stable yields and higher incomes for
the “Tianfu Granary” [EB/OL]. (2025-04-11) [ 2025-05-
11].  http://szjj. cn/2025-04/11/content _
43080177. html. (Ch).

ZE9Bh . JC AMLIBEIG 25 5 T RS MK - S AR R,
“HAE R & W [EB/OL]. (2025-02-28) [ 2025-05-11].
https: //www. sc. gov. cn/10462/10464/10797/2025/2/28/
43c95elea%ee40748881d0b9b14e6206. shtml.

china. com.

LI S S. Unmanned aerial vehicles spray pesticides and
satellites conduct precision field patrols---Amid this year’ s
spring plowing, veteran farmers are taking it easy[ EB/OL J.

(2025-02-28) [2025-05-11]. https://www. sc. gov. cn/

[74]

2023, 20(3): 346-351. (Ch).

ReMe, P, B, SF L R M RS IS R R a1
277l v ST KRR SR (7).t AR B R - B 2 B
6, 2023, 25(7): 2241-2247.

HUA H, FANG Q M, LI Q M, et al. New strategy of
high-quality development of TCM industry in Sichuan driven
by TCM regulatory science [J]. World Science and
Technology-Modernization of Traditional Chinese Medicine,
2023, 25(7): 2241-2247. (Ch).

RITAL, XUTRY, BRI . — Fh Bk T X He g g 25 o f %
PERABIALT]. KikE, 2025, 52(5): 151-154.

WU F Q, LIU Y C, HU J H. A blockchain-based
decentralized data aggregation model [J]. Adhesion, 2025,
52(5): 151-154. (Ch).

RGP, B, R, &L IREE BRI R R SR
A SR T ] RS T, 2024, 4(10): 1-4.
WUZF, YICL, WU Z G, et al. Development of smart
agriculture in China: situation, path and countermeasures

[J]. Journal of Smart Agriculture, 2024, 4 (10) : 1-4.
(Ch).



il

5% 2 3 MR RS BRI IR S 1 738 2581 7l T 2 B B AR BIE S 235

El

Insights into the paths of industrial upgrading of Sichuan-genuine
regional medicinal materials driven by smart agriculture

CHEN Ji', LIU Yao', LI Rui', WANG Xiaoqin®, MA Riyong®’, HUANG Jin’, TIAN Mengliang'
(1. College of agriculture, Sichuan Agricultural University, Chengdu 611130, China;
2. Baoxing County Department of Agriculture and Rural Affairs, Ya'an 625700, Sichuan, China;
3. School of Environmental and Ecological Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract: As an important resource of traditional Chinese medicine culture, Sichuan-genuine
medicinal materials face bottlenecks in traditional cultivation, such as waste of resources, low
production efficiency and difficulties in quality tracking, which restrict industrial upgrading.
Based on the background of the rapid development of smart agricultural technology, this paper
systematically analyzes the innovative application of Internet of things, big data, artificial
intelligence and blockchain technologies in the cultivation of authentic Sichuan medicinal
materials. Combined with literature review and typical case studies, it discusses how to
promote the transformation of medicinal material production from “experience driven” to
“data driven” through accurate environmental monitoring, growth model construction,
intelligent decision—-making and whole chain traceability system. It is expected to promote the
application of smart agricultural technology in the cultivation of Sichuan genuine medicinal
materials, help Sichuan—genuine medicinal materials break through the limitations of
traditional modes, and realize the coordinated development of quality optimization and
ecological economy.

Key words: smart agriculture; Sichuan—genuine medicinal materials; cultivation; industrial

upgrading



