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Exploration of High-Quality Development
of the Bayberry Industry in Jinzao

Jiayi Xu', Yangsheng Zheng’
1.Guangdong Mechanical & Electrical Polytechnic, Guangzhou Guangdong 510550, China;
2.Guangdong Mechanical & Electrical Polytechnic, Zhaoqing Guangdong 526020, China

Abstract: Bayberry, a distinctive economic tree species in China, thrives in Jinzao Town, the primary bayberry production hub
in eastern Guangdong with a cultivation legacy spanning six centuries. Notably, renowned varieties like "Wusu Bayberry" stand
out in the sector. Currently, Jinzao Town's bayberry industry stands at a pivotal juncture, transitioning from conventional to con-
temporary practices. Challenges include low production standardization, sluggish cold chain logistics development, inadequate
industrial chain expansion, and limited brand influence. Drawing on field research and literature, this study examines the indus-
try's foundational development and resource conditions. It identifies key constraints impeding industry progress in production
technology, industrial chain, brand establishment, and assurance mechanisms.This study introduces an approach to development
that integrates technological empowerment, supply chain expansion, brand enhancement, and innovation in mechanisms. The
focus is on establishing a standardized production system suitable for the hilly terrain of Lingnan, integrating Chao-Shan food
culture to create a unified model for the three industries, implementing a brand strategy that merges geographical indications
with cultural intellectual property rights (IPs), and introducing a risk-sharing mechanism that combines finance, insurance, and
orders. The aim is to present practical strategies for the transformation and advancement of the distinctive fruit industry in the
eastern region of Guangdong Province, while also providing theoretical insights for the development of distinctive agriculture in
southern hilly areas.

Keywords: Jinzao Town; Bayberry industry; High-quality development; Integration of agriculture; culture and tourism;

Standardized production
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Technology Empowerment for Rural Revitalization
in Guangxi: Theoretical Foundations, Practical Bottlenecks,
and Countermeasures

An Li
Yulin Normal University, Yulin Guangxi 537000, China

Abstract: Against the backdrop of China’s rural revitalization strategy, technology empowerment has become a critical driver
of agricultural and rural modernization. Guangxi, a typical Karst region and multi-ethnic area in Southwest China, faces unique
geographical constraints and structural challenges in its agricultural development. Drawing on core academic literature and pol-
icy documents published between 2020 and 2026, this paper systematically reviews the theoretical foundations and current re-
search on technologyempowered rural revitalization. It identifies four major bottlenecks affecting Guangxi’s agricultural technol-
ogy adoption—geographical constraints, talent shortages, weak innovation capacity, and inadequate extension systems. Through
a case study of the “lowaltitude economy + smart agriculture” model in Lingui District, Guilin, the paper proposes targeted
countermeasures, including adaptive agricultural machinery for mountainous areas, UAVbased logistics solutions, precision
smart farming, integration of agriculture with cultural tourism for value enhancement, and the establishment of longterm syn-
ergistic mechanisms. The study concludes that the key to overcoming technologyempowerment barriers in Karst regions lies in
the coordinated interplay between contextsensitive technological adaptation and institutional innovation. Future research should
place greater emphasis on quantitative empirical analysis and regionspecific investigations, so as to provide replicable pathways
for rural revitalization in southwestern ethnic minority areas.

Keywords: technology empowerment; rural revitalization; Karst landform; agricultural modernization; smart agriculture
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Exploration and Practice of the Path for Agricultural
Modernization in Shantou Led by New Quality Productive Forces

Jiayi Xu', Shihua Fang’, Yangsheng Zheng’
1.Guangdong Mechanical & Electrical Polytechnic, Guangzhou Guangdong 510550, China;
2.South China Normal University, Guangzhou Guangdong 510006, China;
3.Guangdong Mechanical & Electrical Polytechnic, Zhaoqing Guangdong 526020, China

Abstract: New quality productivity plays a pivotal role in advancing the transformation and modernization of traditional

agriculture. Shantou, a significant agricultural region in eastern Guangdong, has established a solid foundation leveraging its
unique agricultural resources. However, it grapples with challenges related to industrial transformation and upgrading. This
study employs a methodology that integrates case analysis and field investigation to delineate the resource endowment, industrial
landscape, and developmental milestones of agriculture in Shantou. It scrutinizes the deficiencies in applying scientific and tech-
nological innovations, ensuring a skilled workforce, and fostering profound industrial integration. Building upon this analysis,
a development trajectory for agricultural modernization in Shantou is outlined from four perspectives: driven by technological
innovation, fostering integrated industrial growth, promoting green and low-carbon transitions, and harnessing digital empower-
ment. Additionally, supportive measures encompassing policy backing and talent assurance are suggested. This investigation of-
fers practical insights for Shantou to optimize its agricultural industrial framework, nurture novel growth drivers for agriculture,
and propel high-quality agricultural advancement and holistic rural revitalization.

Keywords: New quality productivity ; Shantou ; Agricultural modernization ; Development path ; Industrial integration

Copyright © 2025 by author(s) and Quest Press Limited.This work is licensed
under the Creative Commons Attribution International License (CC BY 4.0). *
BY https://creativecommons.org/licenses/by/4.0/

——
QUEST PRESS

pu
- |
OPEN (3} ACCESS «13.


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.66106/nkyyax.20250303

www.scionline2025.com

AR TS BT

2025412 1 H1G 3

0 5|5

A ERBHG R R R, AR R
WA, fEXFEM RSB, BiR AR Higies
R T HERD AT AL BUHT R TR0 B4 . Rk 2
T 1k 2 355 P 5 OB R =, 3 R 2R )
RO R B, R SRR R L S
BT TR0 E JT . BT 7 Jy SR B
WE, WA EMEA. BEEA. HAEA SR
LRI R, R HEAL G TR R
WS, REENER, RN, T
BRI, HFERERERE. EL S MRENR
WG, AR BB L

Mk R4 A B B R X, 2
LR R H ORI, A T
B AE, MK AE TR AR 2 b R
o LK e TR LS T LR, HdTE
Wik, A, BESATLUERNARE, 22
AL BIHE AR, 2022 48 241 H-RIHTH 20 Al
SRR, TG 2 3 3 54 UL L Al A Sk
Bl e ASEENl Sk Aol R R B REE] TR DA, 5
BRI ol A 77 7 S AN L, R R
BIFIR AR 2, Pl EARAK, &5
WA RS, ARAEER LT 2R, R
R AECRERORS LR, MHR A 10 f R T
Sl Sk OB R SRR 1, B8 753 9007 I 2
R 7 I S K, ARl Sk AR M B LE A7 (1 4
L, HEEN RO B R R T R R, TR A
BN, ALK 2 A A TR DS — 1 /7.

I #FREFNESRUARUIELHIMN

1.1 #RAE =Nk 544

TR A 77 32 7 3 R R AR
AW TS 5F, 1808 I — R =
Wods. EARRHEGIH YR O R B, B
EHAECA IR S IR AT, ik
HERE TSI T R IOARTE, AR T UE B
A A AE s AR R, TR R AT R

0140

TGP S R R s AR R, AR T
— A EEMOLE . AR R R,

ST A 0 1R ) R R A IR K
AL BREAL. GO R R AR, B
AR RO . AN TR W, X B
e AEMIBOR . BTSRRI S 1R B AR
ES R R, AR AT B S B 0 AR
B TR R B, R T R E AL
HR, T UABER & B R KRB, W T
R B R . AR S RS . KA
AT /DI B, ARl 7 ) e R R o
RO . SR, AT AT R AR A i
HOR, 5T A I R 5, RS o
R, REWEREME, b RCR R A R SRR
BIERI AR, AR = A, I8 336
B 1075 Y o

T B AL T R 2 P AR A — R A
TR A R A A R . TR A e
%, REAR KRR RS 4R B A 7 MR R 2
Mot e Tk AR B, R R E R R,
PELRTTLLEBhIEAT . AR, AR R4 A
WO, R SR B R . A, B
7 V6 175 55 5 U8R 10408 B RO A5 PR 10 4P
it R RGO AR AR AR, 25 R
FIFREAR4P i AR GE3E, AR B0 T T35 4 R R 1
A

B R AR AL R . BT R A
PE AR T e SRR S (SO K, B
ST R ARALERR T ILTE I 3 5 4 K
U, AT 7 SRR S, A R
WHMAM LR . BRI TR, SeBE
LT, AR AR AP R, R
BRI T IR . B AR R e
R AN I 1 RIS, LT R VIR 2 (0 B i
B RAVERS. BRSO TE — BT, 4
WEAMR T EAF OGRS, ) T BA
O R R R«

OPEN 8 ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

1.2 RUIAARAE A5 KA

R IR — A AW, ARREE
e, BAETRIAEE TR, EEER, &
WS, ZEEHEA RN SR BERE T
LRI . AR R, L BAR AL 3t 2
H G A AR AL (1 R, & 1 A i
BINIAC IR 2R AR L Je i M 7= W4 . R
[ 38 R A B I A R, AR A A
BEEN. Bl EEMM. E8EL, tE
P, RARERILG AL RN S
1, AR RAEFKF.

B E AR AL R R AR, B R
I BARE R E B E 5, FAE 20 144
SRTF A A LA, B k3 B3 AR L
B R T AR RCR, ST ORI
MBLZE, Gk, BEEMEA. 5EHRK
OB AR R TR, 35 L0 A M 1 1 ) 25
HEAO L RO T R R, F e R T
B, %Al A F A o B AT RS v 1 M 0
Foo RO S8R R AR IR IORH%, HE
B SAB O RIE, RIEHT
B Ay AR B AR, kAl
A A FREE A UE hRR R «

T A ML IRAAL 10 K R A T LB BR
7 b BT, R A R A (1 1) R
AT B L R AR B A, 4R
T+ TR KT . BT )R, RERL
BRI B AR B 1, SR REIE 7 7R A 5T AT A1 1 52
17, BT AR RIAER B, ARl g 3
TR RRE" . SHEN, RGP, &
SAb AR — BETEARE, ARM AR R A
BT RE R A 21 HEZ )R, RE
SR T AR A A SCHTR A L HERER AR I
KRB FRR, Ik T AR AR, N T R
BT B B, HEBh T A A, E
BRI - Zrmm s R mE, pEE
SRR RIS (T, TR E AR T B

OPEN 8 ACCESS

(IR R B, 44T 7 3 M (1 A s 0 35 4
ST, WA IR s R . R
LKL T AR,
13 #k £ 7 /) B R LKA K LK F

R RO 18], B R
RIPNTESIE, PRI . ARSI R

BT A P 1R B A M BARAL A% 0 B A
$—, BER FEERLOIE, AR IR
B TR AR SR . IR R R, 1
BT RAEY S S R, R E R
B BT BURCERTIRIOE @A, JRER L
F 7 KT R R B (3 BRI R, TR
SR AR S B AT T, R B IR S R
G R TE KRB . 7= 5 B I8 9 2 Giix
B, AR B RO (0 A P AR A T KT 4B
R AR AT AR A e R A B B L
AT B KR AR T RS, WL
. BHEN . Ak ek e B
B, SRR RRR R, BRI .
=L ERAEFE SRR A R L R A T
ST A 7 A T AR 22 e b A R
R, PR B AR Rl L R i
e, SRR T AR T BRI R B, M T
bt — =P S R, IRTE T R
(BB 354 7 0

R AL TP TR R, SR T
AR (S F 3 S AL S (SRR e . — T, 7E
HEHE A IR I AR T, 7= A 2l R AR A
WK, XA ETR A SRR T T
. BRI AKCE R BT R, Rl
PR AL ORI TR 2
KARL, R LRI A A, AR %
AR IOTERFBIHHRN, HEB R A P2 Sl
SRR B . B — 5T, AR K
JB, WRBHRAER RN ¥id. i
3 7 T 1 S . AR M IR Ak S8 9t — S
HR. £EH., BABNHERW AL, BHR

015-



www.scionline2025.com

BV BHEHT TS BIH

20254E12 A 145 3

AP IR R AIHE T SR B R . 5 E[R]
i, AEHEEAM IR RE T, SRRk
S i B A RPN, BSOER AN IS L JEAE
HLR O, 40 I A7 0 R R AT 3G I
WEPEAEL . BRibZ Ak, ARBAH B 7 AR
Wk, g AR RN, Xt RELS B A
77 TR A AN N, e A B < b ST HF

2 ik R % RIVK 4T
2.1 sk Rk kA LB

Bl Lk

A1 kT aER (kR

NG AP S DY S A= A a e
.ok, EexEsl. REEE
TROKAG, BRI L, Ak, Hh
B MRS, REAMXEEEREE TR
. KPEFERLIEG M RPER. DI2RIXEENE, 3
o8 £ FR BRI T, 7 Bl 3 o AN
M. BEFMETRA. FEXL, L
AR E LT R, Besh, B ZEnF. K
SRR A R R R A AR R, 1500 B 1 2

-160

WSKTET ARAE ZRES, AT ¥ =
g, AGEIAZEMNEEAFEX 55, BT R
PR, MHOCBRR L, BREWRS, £
ARAE 21 B 22 SRR EEZ 0], AFEFE/KEAH 1600 £
1800 22K, Bk [y Hh B A7 B RS 261, Aol
RIBSRAL T ARG 10 B AR LA . Sk Hh e R K
RARZ, . . KRR, i
WILEAEIR, &G FOKRE. Bhk. KREMEZH
RAEY), WIEA KK & TR

JTRAWEAZ ENEIRSTF S )

E AN ETIL DS CNIRE SINIE S et iV Tis
fh, CZRE T Sk AL R R R

N&E BRI MR, Wkl e E Tk
ARZFRA, BT 2ok m; Hhabl
FBERN AL N, ABATEERE 3 5 Rk A
gy, g A B REEREZIEM.
WA - BEEKBERRRREEH, XHREAE
MESTE. g -aF, e TRRIHSRE
JERMTITE4 71, LEan P e X ) — Lo B A e &

OPEN a ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

fEAt, s 7 WA S E R — ik ibizE,
BEHT 2 A L A SN s i EREAFIH T
A AL 5 B s FORAN T 3705 T A AL B
FEA AR e Ji LA 2 Sk (AR, SR L
A AL ARdELL . AR A A R, B
Sl R ) 6 £ FRGE N LAY, A6 ek 7R 5E
BORRIN T e, @ 7 eB s s, ™
it BE S BRI 1) [ SR T 4
2.2 3l sk R Ak R AT 09 AR R

FERR B AR 7 b R I B, il sk — HAE R
AR R A, PRIEAR S ey, iRk
JERLSE RS . A, i ik mbs R
FT S D0 R AR OA e dE P g 1K S i, ik
e R R T REEKNES, SHlKIRE
gt T RRE; RS KR . K
PR AR P B AR R, T AR e
A, PRER R - EARRTE, R 2 R
SRS e PR B 7 3K

£1 20184k i AT X YO B 2R 77 17
R skttt ) 4. .,
b X [ e
At} 10844 4739
& 19503 9120
TeiH 96105 45907
i 13531 6032
BT 177407 79020
1 158720 71313
N 4220 2063
[E2pL 10844 4739

FEP R by Sk — ELAE AR BRI BE AT A L
PSR, ITERE. K™ B8 = A1Couk
HER AR, Cals TIRMIE RO . kR EK
(28 L 1 S L HE R, TR AT A e AR
5o 4 135 B AL b bl DR A o PRI
BRI X, SER R I iR X e
FEE, P TER R . RAAE
P DK P IR kAT, DLE 8 TR O L
WE) T BN — R R, PR A T

OPEN 8 ACCESS

PR, AR I E A — Db R

B AU HT AR AT, 2 3 Bl Sk AR Mk K e 1
HEAN S EFER, WERIR T X RO R %
N BRSBTSt AR ML SRR R %o A
FlRE 4B I, S HHE T T I R T A . skt B
Py FKBEBX SRR, AR AR L
FAGHEM IR, D AN G, £
FRIHOUE, AT E T RIS, fE
F R P TR A B, XA R AT R R E
B, ffm 7 RENI A S . SR
W, WSk nsg 7 AR SR, R T —
A BB E R A 2R SR 6, HESh T
AV R AR I FE AL

ARG, WEARE EAD AR fR
I, WERRHEE S AR A . 3 T
ABPRAARNAE, g - - R R - -
KR, AR R SRR AL, b T
P HITE e WS BN sE 1 AV RS S
B, URERAE. RAMMEME, ) sab
PEBRRAEIGIIG 7 i, OREE 1A ol i i 2
ARSI 2 4. LT RE TR K N s
SRR TAR, eRARAESER, TiEN T —
it SV 0 R P ) I | 7 S T B
R I o
2.3 Blisk Rk KR @ s 694k 8K

FEBT AL TR B, BRI Sk A AR
BHE N7 B 7 — et e, (HA e Bk X b
gk, ERANNIZEE. —frRlEmaE
TR, MWL TR Z, R R
RIRRARE AN E S PE 2 R BOR . Bk o X/
KT, ARG S AGE G R PR ], AR 2 AN
VS RER ML B AR ER M IR Lt R,
BUARMEAE T IR AN, ARMEEN 137585 [
I, KA R A LR EAEZ, B
W SCRBAL RO AT 5838, AR R A H
B, X ELHRPR 1B A AR Y AU )
KA B T ATIR N S o

017-



www.scionline2025.com

BRI LS BT

20254E12 A 145 3

SRl Bt e T, Sk A AR M X AR AR
b A vt b g, AR KR i A Bk
AEY, BEBTIR A RCR AR, 52 1 AR
AP RS EE s AK PR B ST T A R R g —
DU, iz AR R L XE R 7R L Lt
S/ O AT e YT B e ) v NP e (A O A
T 5E 5 770 AR 015 12 A0 2Rtk v it 2 Bt ik
FEMmtE, WZEmAEAS e, MEwE, fm T
FNAZ BB BT ML H], W8 7R
T I TN AS IR R FE TR

ANAAUE il Sk AR e Al 21 B AR 5%
W — o BEA TR PR, REAR
MEEAEIT B A TN, RA ST B 2k
s BRI E LR ™ B, ARl AR R R R B
W57 80 71 T H A Bk A AR 15 00 AR 7™
B, AR BORHET SE B L5 )
ANAHANE, FEALBHLAUH R GE /AR, 4K
A b A R FERERAD N A IS s BRI ZAh, A
A TARREAR S 25 . il Ay, IR
Wi ST AT AE DL N A SXmt kAl N A R S )
ARG B2 E T

A R R L, BRIk T Rk

PR R A T — B2, R R LA T
BEEAR . RIS = =P AR
g, PR LB, R N TS
AT, KA AP A DAMI = 5 (0 RE T HE
M, BHEARIG. AR R . PR R X L 5
Mol A, EALTENITFIE R B B, FE7E 3T
MARSEE. SRR AL, TS HARIX
G i) B, 3% 78 4 A 7 M A R 7 K
B IR RO 1 A

TE 17 3 RO 3 B, 1l Sk o M S T X T 4 7
KA. RSN TS MR 2 R R
Woro T B 6 A 7 I TR R 2 4 1 R ok
B, WG, AL PR R Rk
SRR, ARSI — SR = 7 R
B 1SR AR AL, AR AR I 3 00 T O R
M B B 0 T R . T LA L A
R R X 8 PR 3 1 B AR
K, MRS, AR EE SR TR
AN . TEZ AR AT SR, skl
EEF A K E E AT S, B
KPR T RS S RO TR, kR
bR T B S e

l\?— =
~

Mar Rl —~ FUEESTE .
BRI FEEE TS
ShESTRS N INRAT
B AFHEHTE eﬁ%
TAVERG HRRmE
ERHhehE#Es i
T HRMEE HIIFE
EREAE FEEEE
iRk
HHPAR
FHERIEIHE
R REERE BN HEAEIES AAEROX

A2 ahk iR A R R RAH A

.18-

OPEN 8ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

3 FHREFEAMF WL RURK U LR
iz
3.1 AR AN H IR 542
3.1 IR ABHE RN

BB R BN 4, RSO
(LR, BURFM AN IZ—R% ), BEELt
LIS . BURF I A R, 75 R
BOCFE I, WAL B TR R R % 4
P O B2 2R 7E I U B Lol AT DL
% [ P LAt 3 X (0 R 2206, L BTT 9 A AE
RIS TR R, ARV B F R
ZEW B4, RAELAREAHEE -, 5HE
T RAEYE AR T . AR AL AR 2
TP JUANOR, A R T 2 AR K
WL T LS 23X A, 45 G A AR = M 4
B, HpSCRRIREE. K. BRI RS
KRB R, o RsE M EE . &
BOK = IR AR IR R 2 20 6

il A2 RO B BIF A B E A, B 5
H ORI, KR R &R EEH
A AN AR . BN G 1E, — ik +
Oy TEREF2ER I RIGIHT . B m Rb el Fo i LA
R — g TR BN, SERIE K EE B A
A, B TRZHBE. kA LAY, [T
PAATISk K% T R R R e ik . F
WL A AE, Bl Ge Al 1S (6 4R 7= B I R B AR L
Ko, RFHEE S RIT S A" 5
B, BUR AT LB BISCIE L T BRI I 8 B 5
oM, 51 LI B R BN, X
RINIER]— 2 el i ale, 57 R %, X
KRRV H 45 T W BN, B Al BT i
R o
3.1.2 hnsmAol B R AL 5 N

R AL B AR B8 T Tl Sk N A I B TE 75
RAFE . W5, o7 o8 ¥ 00RO R R R
LIRS R R . WS TR AR il R #4L
Hol, SBTIREE. TR & Ak R K R

OPEN a ACCESS

(RHRE BRI B n 5 A ] N AR TEE R
564, R EREFP OB RREE. 6
an, WL BN T ROV RHE SR AL 5
T, Wi FERTEEN TR, SR
RN A= 420E F4k, REERRER. RS
GRS WIX LRSS, ARG TR R A
FRLH o

AR RV, AR
WA EE L, ATRDENSR SN E, #—
A ARRIE RN BHE R TE R, Rk ik
WA ERFI B A, LW AR = . R R
. AN PRIXEE, 2R RPR AL — A2 ) R
BEMIHL TS s SERE MR A E, 5l Sk
RESNEHBEAR. Frikg. SHFEN, &2
SRAM AR AR &, SRS EARHET AR
HIE R FRFAR S BE /1. & A 2R R BRI A1 AL
TGS, W KGR N G g ok i) ARl
RHERRAHES 7. BB @ H AR A R
AR — X — AU, S B A e Ak BOTE A8 B
FOR L Bris 2 o A% B 380 1) 1) 7
3.1.3 BB LR A A A

AARENFR O RZONER, BE
WRENL R R Bl mu A4, bl sk &L
AT R R R AR 5 B . N sm AR AT i ER 2
HARE,  FE DA< Hh 0 LY e e A ARl 4 A
He WL, FRARZ R ANEE R LR
B, RR—iEREA. S, BELENHA
HRMP AR R o ISk W DAZE & AR H () S PR 00, i) iE
PO R R E R, HUARER. A
SRR R, PR IEREE, W
Ba A AETHAR, WIS, BT SXET
T, R RNLEE R AL a6

[Fi) By ARG 51 3 e L A3 1 sl N A, fhl) 5
BBCE, Wl ERAMOVET. SR &
EE P T T A ARk TAE . 45 s
ANA RGP 0 TAER A A TG FFE, s iRl
WHE BT 4. AE AU AR 2o N 1] X 2
PR @ NABRIHLE], e LR 6l

019-



www.scionline2025.com

AR TS BT

2025412 1 H1G 3

BT R RS AN, 4 T R AL,
VBN BB J R TAERR M s 38 B i g Al
mAR . BHIFNLE I AA S S 61, EIRIEFH I
AA B mke . R EHE S 5], 1A A%
My AK SR A1 B

3.2 = dbake R REIEZ

3.2.1 HEBAO N ER L Rl

AL Mh 5K, o S AR b P 37 b i
BIOCEE . WISk SZ AL R A RS, i —
A PUE AR TR ER . K BEREE T,
RIBIETE Zenty AKX R fll, T84 Hh
SRR B R A L. DA DO, VX 2
Wik B ERSE X, AT ALE LA 15 P e 5
fili b, RSB IR T, E dn AR ) 8% 3
B KR Ix e, A=, B AR P B
o HUbFE, 8 E0 58 5 5 b i ol B AN e
BORMIGIE, & HEN A&, iRt
TG S].

LA FR I — R, RO PR A
HERETT BEO A2 E R RS
PP, ORI, FRAE. INTANLE Ak,
MEHFFBEMEES, HEFRMEEHN
B, FEHAERAED ARG b, S BB UR (4 1 2R R
F o[RS 3B ] DO AR 7= b EAT 0 1, e B
TRLIX = i, SRR AT R . T DA
BN NS, AR A SRR A ER
FEER XL EARA G, @I TEAE, SLHF
FEIM— A R8s AR Al 87 S AR b i in T AN
B, RERAGEAHGURFHATER, KERY
PEALAR BT A St TR, B ROR) AR L U 3L
I EAERLE]

322 fRiERIE =G

LRI TR E A ROk, BRI A
AR R BEIOAE o Sk B2 KT A 7= b in T A
W RIHRRE I, 55 E — e g BRI A ™ i
TSk Aol o Bl Ak 51 3 S 1 B n s 4
AR, FERZ P ZRERAR P S0, He
RO B TAISE . 7K W N L= i 2 2K . BB N

0200

B 7 I T X P, e i I X R 5t i
RIBEE RS, 31547 hon Tl 4 Il X 5 4
T B AT ) 808

AN AW A, SRR AR T RE . B
AR BN B B . WSk B 0 F AR
RN SCHEYE, T BL7S 20 R F X SE W98, R Ak
AR S R iR . T RLIF R AR e . Rk
TR AR SCALIXSERR I , 73— i ta
WA F 4 DR AR I 2 A i s 1 s B [X 4 A
B, SRR LML KR AR R, 260K SRR A
A5, R AR o R A SRR 1 R 2 A £
K, RIS 7 SR AL I R 45
(IR R . BB BRAR R A Ml S Ao i £ i e e
W, RIS R, e iR, T
A STREN o

AR R P A, B B AR Y
WIE, RIPRE R e . BNk
Ao R IR MR, 55 3 RN [ TR 8 1
R, PRECRM MG SRR . BE R
BAA, TR BBESIAENIE S, 5 SR EA
ANy A TR H RIS o SR A A AR R
fEdk, PEEKFE TG, 898 i R
P . LSk T N X — S B A 7 ek, G
SEHETE, BHAMKLITTEE SRR, HEE
T RAIRARO AR BT R, AR T B
B RS B U3, BT T ARl () R0 4 A 5
o GULRIEE, AT LR B . AR R
SESCE P AIGL N T B W TN Sl T ON=C (| )
BE, SRR R B
3.2.3 MLl R

o b7 N B T A TR N R R 5 U 1 A
B AURTH RO L 3R . FESk, B
AR 5N X L 1 VR S PR P R, B 7 A
AR MY SR . VI X AT LA SRS Wk
BT R0 o, T S L TR S
VAR, BARE X AT LS LK. KR IR
PR, Y 2T K P L AR B RK R B A
D Pl 2 R vl I SR [y

OPEN 8 ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

W, B PEREE, —RIFREARK. gt
. SRR T A,

LN W EFH M ERS AR N
PRl AR R B Bl i A v, U RRIE B A K
HLBER . JEAE M AGIX L, g5 Ak R SR AL I 1 i
%At B ARS &, AR ARE
WL RERN, SRS ISR, Rl
JEIFE R RER A I A, AN, BTN A
WARBFMB R SRR IR, M aBE. B
M b R e T S, IR B 2 A il
BRI AR BSR4
33 fEREHKE
3.3.1 g R AE PR

HE A FREEA, 2l Ll TG 3
TREE A= f T L AW E B k. RISk, BiZ
KATHE LR 7 AR AR, fR4E L 7R 50 &
BANARAEY AR TR, RS v o Tt IE 7 & A0 o
s, WA A A . R 0 T i R
WH, SRR LIRS, R
For I 4 B 2R A il e MR AR 7 &, A RO
MCRERIE &, Sem IR R R . R B
ek, FWERE . YRR X LTy
%, RELERA:RY AR ERE, WO RY
Xof ERSGE AN AR 7= i (1095 % o

TEFRPASIR, B ASTFEEA, LM
JEFEVIREME VEIR LRI . B E A T E IR
IKFRFEEAR, TEKF= IR R, X FR5E K
BATIRIR A B 2 G AR, 98D 7K BEUR IR IR 2 AN
MRS I5 Ge. HERKIRIRFREA AR, TEHEFR
FEE, FRBEIRATE & & 3 il i A, LIl IR M
JE S0 ZHEBOR ZE IR AR -

3.3.2 R\ AESRT 5BE

WL AE R R JE R, RS T — 2Rl
ARG RS, s e, KRR, K
PR, BhnaAAESKEPABE, m5n
s gEYT G VR B, T R IR TS R R A
AL IS A R, RS Qe AT
SAGH. X T E S ETG g, TR

OPEN 8 ACCESS

B, . R ETTESkIEE, BE L. b
M PEE . EYMERILIXEE, BRI RS
JE o, RE IR A S ThRE .

SRR R AR PR B, 38 I R 3 AR
PBEEPEH . PO S i, P RIE K
%o FEILE L EA A GEARFI A ZS AR, 3G IR A 1)
B, BIRFKLEM. SIkFER, B
InagE K BRI R RS EE R A, AT K b
AR, PREKEEKF AR, . BHEIX L
TAHERE T, B GI RIKIERE, Bl K
FEURIIR 2 o Inamxk ol FH K R B, T fi 4
ARV B, TEA RO K S, R
Bl K ) 22 4
3.3.3 REJEARI

8 A AN ST A Ml AT 5 SR K (1 AR
2, BEA RS I BEUE R0 20 B AT 7540 1) B U8
o FENISk, ROZHET -V - R 7 - - RS PEER
PO, FRES R IE, SRR R
WS, FEAERTEAAT PSRRI EATE
FVAE = L YRR 8 RT DA 2 R T A ALAE,
FAE R TG b BEID T IR0 R 700 3 855 1)
H3, X R ARKIRME 73770, SEl T BEUE
TEIAFI AR 2% 6 2

ST AR PR T SO AR & R AR
FEAF. BEIEE. RSN LR S IX B 47 A
WA R o G R AEYARSFE T LA SR AR, R
B IERLZ R & & FAE AT DUE S T A, i
B LB o AR 7= &0 TR 359 vT DL HEAT 245 5 R
., RECEE A G, A=l e
ISR o SEh LAk 2 S 5 R K
FEEEICRF, BUR 45 T BUSR SCRe A8 4 b
Wi, #ESL2 oA AR E FE 0 ORI AL .
SREAEHE, PR RPN OR SRR B IR E A
HER, 5I1RRREDHSSHEHRKRE.
34 HFWA I
3.4.1 hnssAol A LR A

WA AR, 2 SEELR T
R SRR RTERFI SR . 7RISk, RLZ 0 K% AR A

021-



www.scionline2025.com

AR TS BT

2025412 1 H1G 3

7 240 LT G R (RN, SR AR 1 X 2 7 2
SRR e b SG IR 2 78 A A i X f 8
Yy o M B A I PR R (R o0 O L R 11 T 4% 5
SR B A = AT H R R R I 4 TR R A
TH .

R KB G, Ekd AR T,
% S L T NEIR AR SR, 4
o 7 e SR AR S S B ) 4
BRI, AT BT R P T 3 7 R 1 A A
P LA PRI . R K E X A
B AR AR Ml Bl 2 b 5 A P TR, Pz
AR 2 5 ) P RS, B B 2 7 R v
PERIRL S . SULREIN, BTN LS (1 22
AT, FE AR R A A R, fHER
B 1 2 A R
3.4.2 B AE P B AL

P B AR, T B B Al 2 7 1
HEALRN R B LA B . 704K R FR 0 ) 1 20 3 1 I
9 B RAE LR . B, RIERE. HRRIX
PEERBIMR, B E & KR TR X
EREROE s B XBEE 4 TR EE B
VR MEAR. GER. IR, eIl
P RS R o Bl Sk T B X ) — S 5 3 A
WM, F TR LR, B S B
W K A IR S, Y K A AR
H TIN5, RS54 1 3 3h LR A
Vs, SCOLT RS RO AEE, 4R T K%
BRI R, RIS T AP AR

BIANANT A EERA, AEIRTF AR A4 7 4
BOKOF . FIN T A S0 Al A P2 B AT 4
BORITR, AT LAS AT R UG R A R, Ak A
A S e, B SR B I 1 4 i b
., 38 R AR, R AR 9
FE ML 3% 25 = 030 T th 26 1 % A 3, 4895
BRI RIE . SRR, A LU A
TR AR, STILARMHUIRI £ 35 B fefe
b, R AR A P R A . R B
Lo T ANUR (Rt , 5 TT DL 42 L T90 4L 1 B 2

0220

155, BBhseiptt, FER. AL, W2 LefE
Ak, A N TERAERRZE, Sk AR
3.4.3 RN BT SECTE

KTRAKS R, A A ERE. e
HEAR RGBS B AT . NSk T RN s AR A H
RS R R B, AR BRIk S, K
AL AR R BRI R SCRF . Wi
IR S s FrR RN AL, SR
B PRAE . 2 p R e R TR IX LT 5, fe e
AR AN A L RTIZE e 1. B ARkl
MARGEA, HEA-RAERET G, HEARH
RIS A e IR, 38 0 5 AR 7Y e
FEMETE, EUSkR A M LB a1
Ly HeIml S X R — e Br B AR A, B
WA E . FRXEEE TG 61, JTMIEH
BECE DU TR LS

M BT B AT AR AR 7 dh (T
Yo W ASZEAR . EAACF R RRE, '
FRAE) A b, RS AU dh B AL AR [
Fis RERAG i R RIS, WS 9 R
Ee JTREESRRIUES), WM. B RE N
AR b, PR AR A RN A4 R AT A . T
HEE BT NG, RS RE Y
S, HhVEHEEE T SO B IRIE . AL, BT R
KA 73 Wi 2 W AT AV s, T e s ik
B, REEHNRCR. R E .
ke B IR EEE R, HEE MR T
T RS, S 2 I S AR
3.5 B IHKE

BURF BZAE B B, a5 2 4S5 i
PR eI SCR R AR, gl AR B K
JETEANTE R HIZN J1, 6B 58 3 1 S A
M, B RIFRIBORANRG I

FE W BCBUR T T, 0K A 45N T B
REARH EER . WL R RS, H
SCREARORHE AP E Aol =@l & & R 7R TE
TR, A OANNERIIH . X ARBHHIT A
WiH, % 7amcE Mk, sat

OPEN 8 ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

IR A1 B 13 RT3 N VO 8 A
B AR BRI, SRR SR SN, HEE)
KA~ RS . SUEN, &
TR A IS 4 10 S RS M, 45 0 75 4 P T 2
o NSRRI ECES G0 B R, (R
S LI T A AR A0 52 1 6 AT 4 95
AL BESTI B S A0 HLE, X% 418
NORIFIOTRE , TR, WS RNE
TRITE AT 8 sl 5 75 4«

TEBLCECSE b, AT — B A BROA 2 A
i, R AR A PR R I R X MR
WA RE L ARPE BN A RHERE A 1 £ M R
RAA AL, 4T Al IR . 3 B R
W AR PR BRI R, 9 S AR 2 B
o RO R UHT R L ION S fE B
Bhs LI SRR MK, BB AR
RO VR AL I RS 77, AR AR A B 57 A=
T+

TE 4 RO T T, T R G e 1 3
B, RSO R IR IE . FRU5h 4 AL A B BT
SRR RS, TF IS A A 1S B
W PEAR R SRR, ol R 4 2 K
9. IR ARl A Ll AT AR B A AR 3 S R
B, BRARSEECRIZR, JTKEEEN, Skl
PEAE AR E AT . SIEN, Rl
EUHRA R, FR RIS, AR
SRR 1S TSR o EIBURT H 9 L A A5 1%
RS, 5 SH e wAS Gk, BME Tk
(EAR T Sk . BRAh, BB R AR 1
J, KA AR 078 25 VT, 4 R W 1 (R b
Ko BPRHREE. K. B RIX T BR P ,
TR AR AR 5, I RIGHRR . %
FEHARISE, AR AL P 2 1 KU o

AR A AL R R 1 BRI .
i A% 56 3 FAOW M 26 AR, 4Rl % R
SRAEH S TRTA SRR . BN AR 7 R e A
ST, BIEAR SRS T B AN R
R 2 A bR RIS AT, Nt AT R AL 5

OPEN a ACCESS

B, PRBETH 2 R b 2 A SEE A ARG
DRI BE AR, BB AL T RS JeBiia . ARl
PR ORA BNERR DTAE,  Inasons ol A= S 45 1) M
BRGSO E AR AR kR
B RIERNEEEI, A I e S ik
SCHFs E ] s AL AL G R AR K ik
M, NGB AUE ORI AT, IREERITIL
R RNV R A B o 1 5 A ™ b i e fie
BERH I BVE R, WA 7 b R R R IR U % T
SCRF A AN ERALA] , HESh AR M il A AT R
R o
3.6 AT RIS A2

b N A e HE B A AR K ) A 0
R, WM EERRA AT, e A
A PINLEL, ARSI SR AL N A R BRI
ENAME IACAC L ) S B T 12

B FRA LA NS RN FE 5k ]
MIBERL . DN RN E, IRmARME D E
MR SR BT, R B 77 5 % AN A .
FEARR /N R B L, IR R iR
AT B ECRERIURAE 1575 A R AR L ) 4 A 4y
%o SULF, s oL EE, FEEIK
AR BN BE AL, TR ML AR SR ok, ik
WA GRS A I LS RERI . KA
. AL E IRFER R, B HEL R,
AAMY A S B SRR AR, T AT Ul
75, s A ANV AIE SE R R B R N A, AA
MR 2 AR A & 1, TR BRI Tk 3T 8
YE, SN B FR AL TR SR B T 0 42 .

R 51 AR M A5 1 e N 475 BE 2R il S A
b B A e FETE NGB B3 J0 o 1) 78 10 B Y BURE
W51 FE AL R . HORHE . 2E PR L
i IS NA RISk TAE . 45 i N A Sk iy
M TARRBE A A TG fr i, SRARIBE 2B e (E
RN 727 S N LT B Sy W 2 7 S < YA
N RS BENLA Sl i A A RS Bt
. AERT R LT 3, il Ak R IR A
JI3CHE s HngiE E A A R B R, AR

023-



www.scionline2025.com

AR TS BT

2025412 1 H1G 3

WS AR MY A BB AR , 5 2 b AT BOR
R AERN . AR BRI A AR BT FT 00
H, sl mRAMBL R s N4, S 5005k
AL B B3 TAE .

LA WAL, BETE 7 B A )
BIRPEM QIEYE . WK NA 2RI FE G, 72
AR EIH . P bR BORHE X T T
R BRSNS, 4 FREME . X FEAO
FHE R A = R B2 T AT R, &
HH R A T ) — € EU] = 2 i X AEAR .
77k A e BELAA S 5% HE DT R A Ak R AN A BN
W, 4 TR S MR . BEAk, LA
R AR, SERAL A E A, kU
ANTTERAE VLR o A Aol B, HEAT LU
S E S e =S T O W W G B R € g ]
ANA o EEATEPOE THEIE, SRR A1)
W AR A 2 A . AR IR A A A (% 35 fE
MIARST, 45T B E A E, SIH ANA
RAE TN, A TR SURBE SN A &
e, XEEA RS EEEZREANA .
HEFRAEANA S Sl e A, B A
A WAL, LS AR B R R SR AL S
NAOREE, HEBh AR R R AR -

4 G5iE

WA IRl S R B R, B
HEPHESNER, kAL BLER — € R e Bt
filh, WA HCRRC, (E I R 85T B
A N FEGR PR S AR SRR B 55
IXLEPL S A EHEREN S A IR R R, AT
CLMBHZ QIR IR . Pl il & A e . ax ik g
PR R TTRANT, GG A Ry
BATRIRARA, VSO R R R It . R Ik
ABGR. ANA S HEAE B I 28 7 1 ) R Fs, 4 RE
B TR J B AR BN 78 3, ECIE A Bk Rl &
R, ARG I, B3Ik 9 2 kY
SR

0240

S K

[1] s, B AN A= ) A = K R 2
S IR AR (0] R ARME R 2 R (R B
Jii),2024,41(4):41-54.

2] FEFRE . Sk Aol AR IR B AR S ) A 5T [J]. A
MEILARAL 5T ,1999(6):338-342

[3]1  XUBHE, 2 UL A 7= Tt e Al e ol B O Je 3
WIS IR (7] R 5 H R 2026,46(3):210-
213.

[4] R ABAR A 97 A 7= ke A it pk 8L 6
PRAT BT AT [J]. 2R BRI 5 W0 ,2025,20(7):52-55.

[5] ZEAEH . AT WA T MR LE & Hm e
JI5F ST [T]. A W 5 I 2B ,2025(5):116-

118.
[6] Z22 X/NFRA I B L HE/R D] L TR
2 2025.

71 FESR, MR KE =R E =R ECE AR
T2 T e — 5 SR SCAR 3 7 [J/OL. A AR
B E 5 X I, 1-16[2026-06-23] https://link.cnki.net/
urlid/11.3513.5.20260105.1428.011.

[8] /K, A . 2 R AR 6T S5 B BT AR ) B HE ARV BR
AAR FE R BR AR [T]. ARAT B2 5256, 2025(23):5-7.

[9] AR BB 23R E) N AR AR AR R [J]. 1
PRI LT ,2025(1):22-24.

[10] SEARHME. )RR = b T 3 23 (Al A1 SR o0 M [J]. T 0
£2,2020(12):58.

[L1] 0. AR T 38 45 e AR M 8 0 O Fe v (1) 2 T 4
[J]. B3 IARAE ,2022(12):36-38

[12] Bk mge i i i A 55 T R A R b Ak 25 0 &85 4 118 o5
F BT —— LU AR A WSk T 0 (1], B A R
AV ,2018(6):45-48.

[13] ABJ%, TRy B, LIS . 2 R R D4 k0 3 5 R Ak 7
it LA LR R R SN (0], R A A B 5 R ,2026,37
(3):228-232

[14] HFAfF. BF B S P RFRTFTs R AT K
JR RSB IT (7], (L AR 42 ,2024(7):74-76.

[15] SRAT KA MUT K BEAR 58 B 4Ol & bR 5518 § &
UL [3]. BBV AT ,2014(3):45.

OPEN 8 ACCESS


https://sci.scionline2025.com

20254E 12 A #1331 ANV B TS BT ISSN 3081-1376 (P)
Vol.1, No.3,December 2025 Agricultural Science and Technology Research and Innovation ISSN 3081-1384 (O)

doi https://doi.org/10.66106/nkyyax.20250304

FRER SR T RILE FARBIFEDREA B RHRE

JR A
SN TR W RATLE A TR S s (450 AR P ), AT T4RM, 121000

FEE. R BRI A T s R LR R S MR, ERDH) KRR TR ALEHTS
A BRI R AR FLERTBFRA, FALGHRAMEEXLELRILL S
AR A= FRe AXAAZ L PM, FEAMTSFAEEREX, REZH IR LI H A4
AL A 0 BARB AR, RAXBEEH L SR MM, Rid b fede ) RITGWMR G FIER, &6EH
SAT L R BIRE ARG, ARSI Leir T FRESLHNESRFECEF.
KR SEAEE; RL; HALH

Exploring the Pathways to Enhance Agricultural Extension
Technology Innovation Capacity under
the Industry-University-Research Collaboration Model

Wei Gu
Jinzhou Municipal Agricultural and Rural Comprehensive Service Center (Jinzhou Municipal Plant Protection
Center), Jinzhou Liaoning 121000, China

Abstract: Agricultural extension technology innovation capability can drive agricultural modernization and rural revitalization.
However, in practice, extension systems often suffer from issues such as the disconnect between research and production, low
efficiency in technology transfer, and insufficient professional competence of extension personnel. The traditional one-way tech-
nology delivery model fails to meet the complex and variable demands of agricultural production. This paper addresses these
problems by focusing on the industry-university-research collaboration model and exploring specific pathways to enhance agri-
cultural extension technology innovation capability. It establishes a collaborative innovation framework involving universities,
research institutions, agricultural enterprises, and extension departments. Combining case analysis and questionnaire surveys, the
study comprehensively examines key elements of the collaboration mechanism, including knowledge sharing, resource integra-
tion, and benefit distribution.
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Targeted Breeding Modification of Key Secondary Metabolites
(Flavonoids, Terpenoids) in Special Medicinal Plant Germplasms
and Development of Green Extraction Chemical Processes

Jialei Nie
Jiangsu Ocean University, Lianyungang Jiangsu 222005, China
Abstract: Medicinal specialty plants constitute core germplasm resources for natural bioactive compounds, the traditional Chi-
nese medicine industry and green biochemical engineering. At present, germplasms of medicinal plants in China are generally
plagued by low contents of active ingredients, unstable agronomic traits, long cycles of natural selective breeding, as well as
high pollution and low utilization efficiency of conventional extraction processes. To tackle industrial bottlenecks including dis-
connection between germplasm breeding and product processing, high energy consumption and low yield of target compounds,
this study takes elite germplasms of medicinal specialty plants as research materials. Multi-omics conjoint analysis is adopt-
ed to screen key regulatory genes responsible for flavonoid and terpenoid biosynthesis, and CRISPR/Cas9-mediated targeted
breeding technology is applied to precisely improve germplasm traits, so as to establish a new germplasm system enriched with
high-activity secondary metabolites. Meanwhile, conventional organic solvent extraction is replaced by an ultrasonic-deep eu-
tectic solvent coupled green extraction biochemical technology. Response surface methodology is utilized to optimize extraction
parameters, forming a clean extraction system featuring low energy consumption, zero pollution and high product yield. This
research realizes full-chain technological innovation covering "targeted germplasm improvement — enrichment of active sub-

stances — green biochemical extraction". It can substantially raise the resource utilization efficiency and industrial added value
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of medicinal specialty plants, and provide theoretical support and technical paradigms for the integrated industrial development

of medicinal plant germplasm innovation and green biochemical engineering.

Keywords: medicinal plants; germplasm resources; secondary metabolites; targeted breeding; flavonoids; terpenoids; green ex-

traction process; biochemical engineering

1 5§

W& KA e b T 4 i fh TR R et
R AR WU M7= ) 18 00 B AAL Ge A 5 & b
A, BCNEEZ . CRAES . KA TAT 0 R
Blo R 25 YR N RIR SR . iR &
R, FA B 25 B POE IRAACS
T Ao 5EYNETE. RE 2RV R R
Fw, HKIDORAAAER B E R R AER
e RE R . NTIE RS E, 25
P A 5T 5 R e B A SR L A ROy
EraAmAl, TovE 2 DAL A UL S S RS AL
ML TR L5 H M2 RERK™
B JUERSEAEMR, ALK AACHNE R ) E
AR, SFEOEVE Y E RACRAR. SR A A
AR,

FEF=IN TS, H AT Dok A= 2 R 8
Rt AVUERIZERELGTE, FERTIKE
BR. WETGRPE . EMER . AR, BT
PRIR PR A, AFF & 2 Al T 5 ARk %
KIERIBERF A FR, &MR S50 TnTH
T RIRE, R Z AT Sk B 2 0 7= A (0 — 4
WHARE R, L R AP S5 TC A B A i T
PP A, B R BRI T R 24 P AR Pl AR 8
S e .

R, AR, HorAZ2BRE IR
552 (A G 4 B R SR POEA A, N IR AAC
B PR 5E [ R AE SR RS HE T BL AT SEELR T
REJE R RS HEAZ 48 S PRI E R - S BERII,
R FL AT R P B A R S L TR IR
ABRMREGERTE, B&TLim%. TEH. #
BRSNS, TE SR IE WL R AR V™ ) R RS 4
WAHRHT R He T2, AHT T AL T i B R 618

0320

M TS, T Rt 2 Rl 3=
Wi SRR AEAC ) (0 € 7 8 Rh s 5 st did
WILEHAR, MWEMBESR. ek, Gk
PR EAR R R, SRAMESRT AL “EH M. &
L “EPEE BRI IR .

2 ERIMARIVKSFERE
2.1 Z RALAY R F AT 5 Mk 2K PRI
I LA TR

LA HEY B MR IR IR ERILEE
HraorEmaMt, ZHRERCTZNHTZA
R A AR B BE DR B 42 48 5 D g de ik . ik
DAl 20 4 B B AL,k — 2B SEI T AR ik A=
RUPEIR S AR R, A BRI 7 IE =i
RE. HIGHAZ RKER-FEXNIIRRIUE, Bt
ZEEX AN T/ R € ) B A, IEE R
P R BT AR 45 & THRICT 2R, S8
AL M T T 2ZER AL, MU=k A
T H

VN T Qe D E IR
FIASEE RIBHRICN E, WA AL, HAEE
B, FARCHE AR AT B, AT R IR THK
ARBPYIRBUR R S5 A . B H AT 2%
SO RN R E T ES 8, KResE R R
R TT YR SK R,  ToiE MARAS Efiff i 1t 7 4
A IS B A i
22 R AH 5 63T AAL S A

—REMEIIEAY, Mk s ARILE LT
PR SR, Bz “UESkE&. Aumbdh” 1k
b FE B

TG E R a2, AR AU I R T R
FEHEEA R, TSI R BCRA R

OPEN 8 ACCESS


https://sci.scionline2025.com

20254F 12 7 H1E H 3
Vol.1, No.3,December 2025

ANV BT TS BT

Agricultural Science and Technology Research and Innovation

ISSN 3081-1376 (P)
ISSN 3081-1384 (O)

SRAEGRBM L EIG Y™ B BWIR R
%, sxtfb T ZMATERARHELL . &R E SR K
PN AR AR s DU B AR AR E Ve S T2
FotE BB BOR, Mk A SCHE 25 R e (e A
kR o

3 PARAREEARTR

AHIE S B A0 BT E 18] B MR + S ik T L
SHBOAZ Ly, 3 e S P 76 326 5 R 6 36 I i
By AR PP W) B RO . SRR T
TEZIFR — R HEAR A R 50 UE DU AN A% O B 7T
.

3.1 RUAH L QN F4F & 25 AWK F AR 0 it
b X 3438 54 A AT

B DX IRy € 24 AR ) b o Bt U, e 3 F )
REWERPE ., ZREEYEENE, VI
KRR . HE . #ERAR S ERE
ORI KA FRASRMAHRK S o IrEoR, X
EU i I ) B B A o 110 i R 08 22 e 5 AR )
ZS, RGENTEE . w52 AR A R
P, TRk IRE YA S R R LIRS
KEREAL s . SaENTRERSEE£5T,
A ff O B ik IR 1) e i B X 5 AR R AL, e
238 [0 B Al S0 SRS AE SR A S FR AR A
3.2 # F CRISPR/Cas9 #:k & Kt = 4 & %) F A+
B EES

ETZHPHERINZOES, Wi
CRISPR/Cas9 R g 4R 444, SE A 5 S0 L il
R IR EE M BN, I R RIA . E A
BT A, A IAEARE & GRS, BRI TC 2%
RS, RAGTEPE € AR R . I R A I
I PR TE 2 MR BT s AR Ak, $RAG 5
DN 4 6 L R PR AR o 0 e Rk R kAT 2 AR A Y
o, MEMR R, WK E R, oy Lkl
PE. ARKREESER, s EEes.
RAGE 3 AU AR 1 o R AR S Fh T, S
TR BT SRR TS T )

OPEN a ACCESS

33 BAE-REBENBEOGERPALLIIZITA

EEXT e R G =& &4 R R, F
R ATIEH RIS TMA R, BRELH
g, CEEEANIEN . DEAIRTR. M. &
ARG R & B A RIS VE ), DAE
W 2R A A R P Al R A% O VR 4R AR
L R R R AR . BKE. R
b A ThE. SRR . FEHUR RS EU0 iR
HBOSCR M o fE PR E, SR i 8 g O 4
BWINERA L 2S5, WERICEER 2 JolE
TR, W R IR T A A . R R A
Fl SOE R FIH T2, ME T 2R R
B PR RGO TRAR, B AR AL . (R AR
AR, SEOIRR THRICT 2R R,
34 FAF - —RUBAIKR R LE

DA o R R R R T 2 e R
M, DASRFPR SRR T 2O SEIR A, TR
S EEIGAE RIS . R GExS LA = AR 2. )
AR RRRERUA. V5P MIHE. SRR 255
b, BUE— R E R AR RIDHR . SRk FEAR,
CHEAR 35 o [F] B A AT J o A R 5 R B T 2 4
VERRE, TERLRT S0, AT/ <52 1) & Fh+ 4%
BRI BRI ARTT R
4 BARELZ%

ot JoE 55 YR S ER 5 1 0 — 2 4 5 RS AR AT AR
B % A% O S (R B 55— CRISPR/Cas9 £ /&
o 3 5 5 ) G i — O R R R YIS P &
U5 5 — SR AR LAV I % — 88 75 A Bh 4R e FE Y
T2 PR R A A — e ST A S S B A
SE —~ W FIEIR L2 K —— A AR XS LS AIE —~
BEARA R A S AR 1 — 4510 5 7 AL R
UL
5 MIREFS

BB 1 R A AT, FTRE M 51k

TEES
Xl T4 Gt — A e — T ERTIT,

ey

033-



www.scionline2025.com

AR TS BT

2025412 1 H1G 3

A5 H RS AE A TR, M M
PSRBT + AL T o 3 280 (1 — AR AL e Ak &%
fift R 7 ARG SRR L b A TE RO 2 R
s BB ENG LA
QTR 2: FHEE R A M, KB
3
WG 2 2 2 i ARORE HE B A A T 45
s BT EE N G R SE PR ST T 28 75
W, MR TARERMEE, LrrtEs. g
JASAEE R PR SRR AR E, MR L3I
2 IR AR

QT3 GO TTETR, HuEmks
7NN

K - AR & RoR B AU S
HRAPEFIRRTZ, KOOI R R/ T
FLOWAEAFI, KiERIR T 25T 4
PRI RN 25 52T B . mE SR R 5,
RE RS R S G A TR BUR 317 .

6 FHIFAREAERSNAR=

ASHIE T YO 1 3RAT 2~3 4y M . W2 B
BF T AOREE 5 AT C R AR, B IR AAR
P58 AR R 70 7 A HLA s R —
fR 7 - ARV S IR I L, MEUME S T
2 TR ERTE 15% UL b, EAIEE S
T QAR 80% LL L, SEBL L ZRcA ., 4
ot mRh . BT PR R — AL
FH— SR PRI —m (E ) 2 7 I 4B 2k R A
F, "N YA ESE . RARTEE
o AP 3R AR S .
7 HitE5RE

FF 0 2 FHAEL ) TR i S AR A P
EAEAAAL, A TR RS S i T L E
SR R RHr . AT e A B R S A
TAXALSA, 2 A A B . R 2
BB R R AT S BT TR S S AR AL T

%
B}

0340

2, B R T 2 R RN R AN . )
RIWAEHRAC. T g™ EEAT A, Wd T
s B3 5 6 n L — A A e 2 AR AR
RKATEE T A FBAME R, B IREA
[l i R 25 A RO RN R e R 5 T20E R 78, 5¢
S /N AR/ O Y/ A E AN P
Fo 5K, HHEzh 25 A BRI JE0RER T 7]
WA, mfEf. SE T TR,

SE

[11 F¥dF, RtEE, HEE, & BEHMIRIYEER
FEMURA S SR ) T A0 S TR AE PERE 7T [J].
RIRFYIH ARSI, 2026,38(1):112-120

2] JFEVE, FHREH, ME . ZAPBERTT SRS
A B[R] P AL A B e = R B (D). [ B AR
T A& (P EIRIT),2025,215:108972.

31 ZEibk, #FH%, AT . RBEIFHEFEED
SR T A L F T (9], BRL ok, 2024,45(6):
78-85.

[4] k=%, R, XK. 2 A YA A
AN [A] G B8 BOR BT T HE R (7] M W R Al
2024,42(2):242-253.

[S] Sharma S, Verma R, Yadav A. Enhancement of special-
ized metabolites using CRISPR/Cas gene editing tech-
nology in medicinal plants [J]. Plants,2025,14 (13):1624.

[6] Liu C, Zhang H, Wang L. Ternary deep eutectic sol-
vent coupled ultrasonic synergistic extraction of fla-
vonoids from Epimedium wushanense with machine
learning optimization [J]. Ultrasonics Sonochemis-
try,2025,95:107421.

[71 Zhang S, Wu H. Natural products of medicinal plants:
biosynthesis and bioengineering in post-genomic era [J].
Frontiers in Plant Science,2025,16:1289652.

[8] Sena S, Prakash A. Advances in hairy root technology:
from pathway elucidation and omics integration for the
scale-up production of flavonoids and terpenoids [J]. 3

Biotech,2026,16 (5):211.

OPEN 8 ACCESS


https://sci.scionline2025.com

ﬁ . =
| 1&§ Kz L& = %

ZEEFARARMSFE

- KIS -
BANH - BIRBESAAN

HET- BB -5 3 - FAIe - 578 SICE
BHREFH - RSEE

/// \\ ‘ o e =

OTIXE) —MNEREEFAFTRENGSHEDRRSFES,
SHT). o, hE. BB, 5. SVOeX. IRET—IF,
BEEANZE. RIBZ, ESHZE. IESHRARZFE. A
XE5HERMFRAXRER, NEWVHRKRSEIAFEMIRE
B, BIMERHEERRK, BRSEXRFRFARSIUHNERK,

BIEEM: www.cjwk.cn



SV JeEpiAPP

))
ACUIIC e

® © kI H

BipmeE HBRES AXHE XERNR

H © 2 = @

IREER 8SBEHIL XGE

4

FEBIR

BERZ SRR

-

FEERIRR

BRENTEMGE - ¥88

Ronnie gy,

AR#EHT
Efm -

— i (e
HEEFIWTL KRS BEGQ

Lid =) @ S

HR & E24:4] S

R, Wi IR

A A AR, IR B 1000 2 R S I NS

[BRESERD) T THRML app ‘GTIEAER" 45, IEE “SFLBIT E@@?E
(B8N E] EENTERE 80+ IS E&p_rfd

PR E TR AN 4 TR T
[(B2RRUR] BFERBR198TT/F, F-F17T, Fit1997T ey [EEE ;i

e IR PSR T IR A AR el F3 P R fiE
Fo P 57158 152 R & P 1 SE ot R A 1 99 9 D s A
EEohimAXMIANBERSZAET, AZEXEWLAF
FMHr o

TS




	农业科技研究与创新
	编委会


