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Study on breeding of Lonicera japonica based on systemic life view
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Abstract: Current breeding of medicinal herbs is generally trapped in quality degradation, characterized by overemphasis on
agronomic traits while neglecting pharmacodynamic substances. One major underlying cause is the insufficient in-depth understanding
of the integrity and dynamics of plant living systems. Taking Lonicera japonica as the research material, this study breaks the
conceptual constraints of conventional reductionist breeding and establishes a systemic breeding framework for honeysuckle guided
by the systemic life view (SLV). Starting from the philosophical foundation of SLV, four core tenets are proposed: biological integrity,
rhythmic growth, multidimensional correlation, and geo-authentic specificity. Mathematical formulations and an integrative analytical
architecture are further constructed for this theoretical framework. Under the guidance of this framework, a four-in-one breeding
implementation pathway is put forward, including systemic conservation of germplasm resources, systemic dissection of biological
mechanisms, systemic integration of breeding technologies, and systemic construction of industrial ecology, alongside a detailed
implementation roadmap. Guided by SLV, the Henan honeysuckle breeding team has established a germplasm conservation system for
L. japonica, performed genetic similarity analysis using simple sequence repeat markers with similarity coefficients ranging from
0.366 7 to 0.916 7, identified key functional genes such as Lj7T8 and their synergistic regulatory mechanisms linking stress response,
quality formation and stress tolerance. New cultivars including ‘Miyinhua 1’ have been developed, achieving genetic gains via systemic

breeding and remarkable outcomes in industrial scaling. This work provides a novel paradigm with both theoretical depth and practical
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operability for medicinal plant breeding.
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Fig. 1 Overall framework of Lonicera japonica breeding strategy centered on systematic view of life
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Table 1 Correspondence between theoretical principles and “four-in-one” practical breeding pathways
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o3 CKEMD 015 KEAEEWKERMREE N TERE B B R AIE — 2 B X Gy — 2 A AR X
ATy (BRERIEZS)  103% g ubrit 2.03 £ W7 BRSPS o AR 1A
AT GZEEMED)  43% VRS 143 £ JAEFNTII BE 7o IXEE LU A A BE U AR T 1A
AT3n (KAL) 50% KA 15~20 d (64 10~13d) T (HE T A E R TN B
Zo@AT  TSeh MBS BT A HR R (F 5), U2 R
rie (SRIFR-T EARDS  0.12 EAR CEREMID 0.40~0.60 FAEZNIF ) AS M 68.26% L3 79.84%
C(D ~0.015 IR IE B R ) : ’ : i ’
1 0.3 W AR (LR URLARFRAE 58%LA by M E M imidt— 2y &
2-C(D) 0.0045  HIREFALH (0.35~0.65) IF, AS {FaELE 63.72%~82.81%,
AS ~73.55% LA i g IE it BSRSN35I AR, AR
%3 TESRIESMPESBMIEEE (AS) ELE
Table 3 Comparison of integrated breeding gain (AS) among different honeysuckle varieties
mFiA AR AR FEEIEM (ATD % PR (AT) % KEHBEE (AT 1% JIBGEEEE (CoAT) % AS% Hi4
ERELS REEEH 103 43 50 73.55 7355 1
K565 RAEE T 89 38 42 65.30 6520 2
KEH oGty 18 10 5 12.75 1230 3

F4 BRI SETRESXWEMIER M A(ge) LI
Table 4 Comparison of geo-herbal adaptability 4(g,e) of ‘Miyinhua No. 1’ across different ecological regions

EEX XA FERTIN lg) RN fle) GXE HAE I(ge)  THHUERIVE A(ge)  AIXDERNE/ %
W EHEX 0.92 0.88 0.92 0.87 100.0
IR JEiER =X 0.92 0.78 0.72 0.72 82.8
Hol AR =X 0.92 0.65 0.54 0.61 70.1

RS HEAEMHELE AS AN ENFURE I
Table 5 Sensitivity analysis of integrated breeding gain (AS) to chlorogenic acid weight (®:)

PR E (1) FEENE (02) KEAHIBE (03)

IMBGRAEIE S (Z0AT) /%  AS/%

HEXT TS K2R /%

0.35 0.455 0.195
0.40 0.420 0.180
0.45 0.385 0.165
0.50 0.350 0.150
0.55 0.315 0.135
0.60 0.280 0.120
0.65 0.245 0.105

63.72 ~63.72 -9.83
68.26 ~68.26 -5.29
71.83 ~71.83 -1.72
73.55 ~73.55 ek
76.30 ~76.30 2.75
79.84 ~79.84 6.29
82.81 ~82.81 9.26

BURAE AL 1 S50 AS B3 N FRalds N A E s
Bls AS WIAUE AL (e NP, A E AR E)
0.05, AS AN AEAK, 3.5%~4.0%, A H BRI 219 5k
BRER, UEBRERUNAS [FAE BB BRI S5

e, BEEMIEE AS £2 HistbRI e B A
Fa i i€ U E .
3 REESUHRZENE

Mg EMER, REAaUAENRIRAT)
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RS T 3 HEEEAR: (1) N T #%
] “RGEEET; (2) I FRBLME” ) “ahdsid
7 (3) M “KIGIRER” ) “BIMIKZ”. Bl
R - AR 2 HAR I R T % TR (PF.
AS), N XA RS it T n] S I I R
PREL A(g.e)-

VLG HRAC B RN, (L5 8 FomiEME LR N
o “EARIE 157 BRISTEr~ R & 43%1 R 24
RS S EIRTE 103%. R GEAE A WL AR A T 14
TR R DUAL— R IR R R AT
T S CNEEE PR, R AMTEsE 7
LjTT8 S5k 7 T4 s CHMh R IR AR, 5
BEMBEARERBOKT AS IEFRS, DUA—fks
MR T NERR B RA R @ LiTTS %
R et — 2 48R T R G0 A iy W ) — AN AZ 0
W—— PR S Ui IR 2 8] AR R AR S, 7E
R DR Y P A - TP IR R AR AT
RN BRI RIS B “ Rl
7 AL T 50 S T SR AR -

R M FEARAGE F T 4 4R 1R IR PEAE
e, BAYEM: HAEZR MRG0 R
SR R IME. LRSS, =t AS,
TR BN LA

(D S ZHSEES MRATIE AR IE 5T #
Vo FHS R FEE R WA RS TR A 2
FAREICT . Tt 7 BAJE 5 P2 30 B2 X ) A 85 1A
T 52 ST R, EEFANT. £
PR BUEHAL SERGEEEA, BT
2 “WRIRE” 1 “EHmRRR” MEFIR %
L], RIS T SmWRKYA40 38 i 48 7)1 5
RIEFR ARG T, ERESER B 14Y
H R AR T )PS0 5 T IR )
“ B AR BRI AR AL 7, Sy v 24 T M R R B E
TRBZMMMRE. thoh, MR REMET
“NAC36-MYBI18-TAT2” ZiHkif#EM g RiAL, 5%
15 SMNAC36 A KA TR AP R B & &7 7l 52
Tt 3.66 {5 A1 7.02 {50839, X 54&MAEH LiTTS )
W AEE IR T R AWM FTsR A « 25
DR % 3 s B[R] s o — R 2 (R AR 1 P A

(2) = TEHIE B SRR ) R E .
=-BIE R T FERAABL T RGBLENIE. =
LIEAE R AT B A B AR - 3R AR 2 1R R G
A R P —AR R WA B EE 5 3 5

WIETE . AR R R O R, SRR
Wit ot e R T B4 SO N SR E “BURT
TR e o S 51 Ll o4 I = VI B U w3 3
B AFREAT RIS T =8 “Hx” Wl X —
SEE ST EIE T 2G4 am ML A% O, 245 FHAE
YD AR AL AR, 1A PR A LIRS
MEEHEZ T REME N ETa—KT
(RIHRBNER AT RE 5| K 2R G2 1R B SN

(3) ANZ: HEPEHAMHT N ARG EIBE 7T
fit. NSHEAAT 528 CrIEREAD . &M HE
K, KR 2 HEY B RS . 2024 F I EFRF
FRAT T BN NS uki Rkl (T2T) 54 AH
(3.45 Gb, BUSCO 58%ME 99.3%), TR 77 266
MEOMILER, KRG T AS =285 20
10177 Al P < 2 23 i P ) v 2 e e - JPA E4d)
KB AT (genome-wide association study, GWAS)
AR KR PR L Ak W 45 43 #T - ( Weighted gene co-
expression network analysis, WGCNA), M 344 {3
MASHLOF R I % T NS 21 R 4B
Y& BB IE R PgRgl-3M1, NS 5 1)
TR U R GuEidt, M« BRI oA ) 2
FEDIM 2 457 1 R G B PR At 1 R DR 20 7 Bl
Jiti, IXIESE RGE A CBAR KT 2 N A
DRI 2L J2 T AR I

(4) BE: T2T BRI S R RS T
Ho BRENMIED, HRESZEAFW @K
IR, 2025 4, L PR A B E R OR AT
TR e T2T SH4L (1.39 Gb, BUSCO
SERENE 99.63%), RINMEMT T 158.58 Mb SERTAR MK
DI LEH X, WIS GRREH ., "Ik
ZHE) VG BB R ENT A B MRt TR
AR R BT URIST . 22 BOR (AR 2 s 2l A
A, EAAY ERiEES (R,
Mo, PR TT R0, ELE R RS R, IR
RGEMUITEFH) “HER-RH-RE- A5 #E
Iy BT HEZE I AR S R

FIRZRBIFRE, NEHRAER LTT8 XU 4%,
FIZH) “NAC36-MYBI18-TAT2” I 4 “itfk-
ML AR 7 5739, 2 NS () GWAS-WGCNA
A T4 B ECH) T2T SER A ENTS), AN 24
MM FREN R &5, HE G A LR
JNiEw, HE BN EERIA . AL, KA
AP SN ARG A RE N RS, B2 A
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LRGSR TR N U B B AR . X IR
& B G0 A WAL AN [F] rh 2586 v 1) B M A B
R M S MEMHEARN LR RG L
MEZHZHEEM. TR EM. 2ERAHE
# (genomic selection, GS) K& N T8 el Bh & Mt
FEMEBMRKR, Wi “HIBHELR” 5 “SePlgiz”
MR R RS A HAL T2 Bt B R G
HFr, A GS SR R RO ) B bR B2 (ASD,
NN L e il BB Mt R GBS BN fa br
(8D, AL HFEE P 25 BRI 7 HrESE,
BURE M HARIRPESCBLEAR . R G 2E AL AT
EAET W H AR AR ES RE— M RS
HEZE, T AEIARAE T —Fh BAREA
4 BHxERE
RGO ST AT TR LS IS (1)
ZHFHAR N R SRS R (2) W
A FE AR I 25 51 T B B, E T4
PALE R A MIE T TR B AT (3) WE
PR B H A B R AL R A Rr e . It
4b, AS BRI ZE (BUE . BRI REE) FiR
i B AR R FHIE E R bR, X PP SH T i
PEARIL TSR (1 RS PE, (HABRAEA R 2564 B
O R P I S 50 78 LA
ARA I E AT LA DA G X EXM (J
R X IR X 3D FReE MG, R 142
5 RGUEY A X0, FAETE Z A A P
R ARG E MR FT, AIHIR &,
SHRALF M LBEILRY, BMAMTRAE
Foft e AR 1) PR b & S ) 4 AL AR
LiTT8 F LiAN2 F5EHE PR ) A 3 g i e T B H v Jog
AL TUIN A, KRR — 2R 2
He L T S BT E D Re ) 4y TR R, SR 2
A ARTE SR ALE N M 1) RS R
5 &g
KRILNRGE WAL, W T —BaE5E
LIEN L B DA —A 7 S AR 1 4 AR
TERGEFHEL . ZHELE OV T e AR A6 B Fh s
o A R R T AR AR BT SR U O 4 A
#, PR 73T SSR bric g AL AR 734 R
#%$00366 7~0.9167), %5 T LTTS X IhGE
FEPR) J G T B - B - W E AL, BT
DL “24RAE 1 57 NARRIIEARIL R Y BmFr (4%
JER & (hEZG ) 2.03 5. PR NESE 1.43

%), LT BEMIRGHIRTT (AS~+73.55%).
MR TTHRI AL, RGN T 2R 7
M T 4 DM E L AERIRRTET, 52
7 N R RE R RGBS IR R
T DAL A RAAR B IE X — B B AR SRR
fEZ AT Zm, ROt O NEHRHEM B RS
G I HTHESE, AR 5 e S A I B A AT S A
Fe NI D] 2R TR ) SE AR IR 2% A il ST F L 1
WEFUZ I, A T “ IR R 3 B I 25 4% 10
IWIRIRHEA, R IME L TR RGMEHL
HIT AL DRSO B EMZT, #ahF
FEAR “MPEIRRILB RGBT, A
e B MR B EAL,  TTN A Z MRAE R G2 T

B R AR o
2 A ) PRV AE 2L 5 VA B SE B B T 58 Y

G VSER T S N T sy NS R G E kS P itk =]}

AP I HRAETE, A RS E R H AR “IRIR

AL G “ RGN

FBAFAR AR FRARAELEAZFR

SE 3
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