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Variety breeding of traditional Chinese medicine and research idea of “quality
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Abstract: Traditional Chinese medicine (TCM) is an important part in the culture of traditional Chinese medicine (TCM), and is the
material basis for the syndrome differentiation and treatment of TCM. Excellent varieties of TCM are the guarantee of the quality
of medicinal materials, which directly affects the clinical efficacy of TCM. The variety breeding of TCM is the fundamental way to
inherit and innovate its quality. As the source project of TCM industry, although it started late, it has developed rapidly and many
varieties have been bred. However, there are still some problems, especially the lack of breeding concepts on quality of TCM,
resulting in the lack of TCM characteristics in the varieties, which has become the weakest link in the TCM. This article summarizes
the outcomes of the breeding of TCM varieties in recent 20 years and discusses the existing problems in current breeding of TCM
varieties. According to the quality characteristics of TCM, the research idea of “quality breeding of TCM” was proposed. At the same
time, the application of quality breeding of TCM was introduced by taking safflower as an example, which can provide a new
thinking for the breeding of TCM in the future.
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Table 1 Statistics of breeding on traditional Chinese medicine varieties
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Fig. 2 Research clues of quality breeding of safflower

5 FiEE5RE

Hh 24 v [ 12 242 SO ) — A B LA B
fe P EEAHIEIE Y B AL Al . 0 R B rh25 ffh e 2
MIFEIORIE, BERRmE AR . e
RN B AL AR QIR 2 i R IR AN i 4. 2RT R
CikH S 2l ERFE R, X H
R 2y A IE EBUIR, A5 NN BUR TAER)
WEFT: (1) T 2570 B A R G U R 5 PR AF L
8, BEATRZ ORI A e 5 A% o R R PR (R, O
“rp g E A AR (LR BTG (2) R
TLEWA BRI e o 24 SRS AL AR R 38 A% AL AR
70, NEAZEIFRV SRR A B, 9 “dh
A E A SRRSO (3) SR s bR
DT AMEAR, TFHREA LR 2
AR, et BERZGFAELF IR (4) TG b A
AR E TAR, J 5778 2 M h 2504 3 i i el 2R R

e “HmmaEmM B, BASETRAEME
B, B2k TR
FBAR AN ERRAAEA A E

&3k

[1] #HREE&, WHWE, BEA, % UEASHIMHNE
Gk E [J]. HEESFR S, 2001, 23(6):
542-546.

[21 Kdte, TREER, TEZ % A% EH 2 SHES
KRB E O [, #r i R Mk B2, 2010, 51(6):
1263-1264.

[8]1 #EM, BRE, BE % FRAEESE RS S
BramAh PR LS. pfE2 5 M R3S [J]
bel 252 4H), 2011, 38(6): 1217-1218.

[41 B/ZE, Sk, Ak, & PR 9kEF 1
5[] @22, 2008, 35(12): 1855.

[B] ZEKH, BAE, Ak, & PRRFERH A
TFEFRMIEE [ ERK, 2010(2): 10-11.



¢EH 2023437 $54% H6 Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 6

* 2019 -

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

PUER, ZAGE, 240, & Y% OCo-v
BB ENE)-RILERTA [N HEEZ ST,
2009, 11(3): 452-454.

Gao WY, FuR Z, Fan L, et al. The effects of spaceflight
on soluble protein, isoperoxidase, and genomic DNA in
Ural licorice (Glycyrrhiza uralensis Fisch.) [J]. J Plant
Biol, 2000, 43(2): 94-98.

Qi JJ, Ma R C, Chen X D, et al. Analysis of genetic
variation in Ganoderma Lucidum after space flight [J].
Adv Space Res, 2003, 31(6): 1617-1622.

KFHA, KR, HR, & EMS BENKELMMR
RARFR [J]. FELZG, 2004, 35(11): 1293-1296.
WIS, FF2R R IR 2 5 IR R BRI [D].
Je5t: Jbstpall R, 2008.

W, 30, TR, & AHTEM A REIVE BT BOR
7 [3]. b7 E, 2011(4): 196-198.

WS, MU, XUPFER, A BR AR R AR SR R
NI R AL AR M [3]. MR R 2 KA
i, 2008, 25(1): 74-76.

T, R, ER, . BOKALEE S8k A E
TR [ =Rl R BARER,
2011, 26(5): 678-682.

B, mAEw, Wik, & BOKMIRIESE S 25
PRI [J]. T E 2544, 2006, 31(6): 445-448.
N, R Y T EMRE ). T EG
2%, 2017, 42(11): 2021-2031.

Sureshkumar S, Tamilkumar P, Senthil N, et al. Marker
assisted selection of low phytic acid trait in maize (Zea
mays L.) [J]. Hereditas, 2014, 151(1): 20-27.

Ma P T, Xu H X, Xu Y F, et al. Characterization of a
powdery mildew resistance gene in wheat breeding line
10V-2 and its application in marker-assisted selection [J].
Plant Dis, 2018, 102(5): 925-931.

Singh D, Singh B, Mishra S, et al. Candidate gene based
association analysis of salt tolerance in traditional and
improved varieties of rice (Oryza sativa L.) [J]. J Plant
Biochem Biotechnol, 2019, 28(1): 76-83.

Ma J J, Pei W F, Ma Q F, et al. QTL analysis and
candidate gene identification for plant height in cotton
based on an interspecific backcross inbred line population
of Gossypium hirsutum > Gossypium barbadense [J].
Theor Appl Genet, 2019, 132(9): 2663-2676.

Zhang J P, Song Q J, Cregan P B, et al. Genome-wide
association study, genomic prediction and marker-assisted
selection for seed weight in soybean (Glycine max) [J].
Theor Appl Genet, 2016, 129(1): 117-130.

Liu Y, Zhou X M, Yan M, et al. Fine mapping and
candidate gene analysis of a seed glucosinolate content

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

QTL, qGSL-C2, in rapeseed (Brassica napus L.) [J].
Theor Appl Genet, 2020, 133(2): 479-490.

Lijavetzky D, Cabezas J A, Ib&®z A, et al. High
throughput SNP discovery and genotyping in grapevine
(Vitis vinifera L.) by combining a re-sequencing approach
and SNPlex technology [J]. BMC Genomics, 2007, 8:
424.

WrRep g, S/, #AObR, S5 Z5HIHEY) DNA Frichl
B (=) =-bFraft: “E2Hit15” MRttt
fir [, HPEZE24E, 2017, 42(11): 2046-2051.

YoEr, GRER, IME, S Z4HHEY) DNA FRiCHBE b
(INFE~ELI5H A SNP 3B E R ERT A [J].
[ 2524 3K, 2017, 42(9): 1668-1672.

Zhang Y J, Guo L J, Shu Z M, et al. Identification of
(AFLP)
markers tightly associated with drought stress gene in

amplified fragment length polymorphism
male sterile and fertile Salvia miltiorrhiza Bunge [J]. Int J
Mol Sci, 2013, 14(3): 6518-6528.

MR, PHZIERA SSR ARic T K S FLAE T Bt RT3
MIERMRA [D]. &% thARAIKAE, 2016.

XIEE. FIH] SLAF-seq H A i85 2 FH50E B 181 1%
[D]. %% 740K KA, 2016.

WA, ELENN. M RLIR 7 5 bR 1 A KRR A B
BRMO RN [J]. M2 EEEZ, 2012, 23(4):
896-897.

RIEL. BRI RIS A KAk MR QTL g AL iy
[D]. L T 2R RS, 2014,

Liu Y F, Wang J M, Zhang J H, et al. Characterization of
SSRs and SNPs based on transcriptome of Ranunculus
asiaticus L. and development of anthocyanin-related
SSRs and SNPs [J]. Nanosci Nanotechnol Lett, 2018,
10(2): 267-273.

Tk, VS NIUREE SR A SSR A fUE B4
[9]. = SEEE U ) 4k 3, 2018, 24(18): 30-35.

JENG. A S 253 [M]. R RERRE
Akt 2007: 54-92.

XPE, BRAEX, BB, & MR SESHETRR
fwt et E [J]. AR AHER—h B2 A, 2007,
9(1): 65-69.

P, FR PR AIR SRS [J]. A E
“£BE 43R, 2011, 6(4): 299-302.
P . TECHEIR P e AR AR [J]. K
B85 24, 2012, 8(1): 1-2.

FESe. R R RETAL Bk, kS M) i
F g REAEOR H A, 2008: 128.

FES. Wb A R AR S 08 0], A S
IR, 2010, 1(1): 3-6.

. TR RGP 2 A BEIERE [



* 2020 -

¢EH 2023437 $54% H6 Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 6

[39]

[40]

[41]

[42]

[43]

[44]

[45]

245 51l R, 2017, 8(1): 1-3.

BN, S, BEPE, A T2 RBE A sk [J].
24, 2010, 41(4): 505-508.

X|EZF, BrLak, BN, & PR REREY
(Q-Marker): =127 iy T B M FUE S [J]. HhEezy,
2016, 47(9): 1443-1457.

TG, T5R%E, AEHE, % MM kot 5
KZ48 570 7B [J]. Midessk, 2017, 29(S1): 62-71.
Zhang J Y, Cheng X, Jin Q, et al. Comparison of the
transcriptomic analysis between two Chinese white pear
(Pyrus bretschneideri Rehd.) genotypes of different stone
cells contents [J]. PLoS One, 2017, 12(10): e0187114.
Peng S, Feng N, Guo Meili, et al. Genetic variation of
Carthamus tinctorius L. and related species revealed by
SRAP analysis [J]. Biochem Syst Ecol, 2008, 36(7):
531-538.

. BAEY DUREAE SRR ISSR A1 RAPD 73 #r
[D]. H#k: [~ PEImTE R 2%, 2005.

Lu X, Jiang W M, Zhang L, et al. Characterization of a
novel ERF transcription factor in Artemisia annua and its
induction kinetics after hormones and stress treatments

[46]

[47]

(48]

[49]

(50]

[J]. Mol Biol Rep, 2012, 39(10): 9521-9527.

Chen M H, Yan T X, Shen Q, et al. GLANDULAR
TRICHOME-SPECIFIC WRKY 1 promotes artemisinin
biosynthesis in Artemisia annua [J]. New Phytol, 2017,
214(1): 304-316.

Frusciante S, Diretto G, Bruno M, et al. Novel carotenoid
cleavage dioxygenase catalyzes the first dedicated step in
saffron crocin biosynthesis [J]. Proc Natl Acad Sci U S A,
2014, 111(33): 12246-12251.

Ma R F, Xiao Y, Lv Z Y, et al. AP2/ERF transcription
factor, 11049, positively regulates lignan biosynthesis in
Isatis indigotica through activating salicylic acid
signaling and lignan/lignin pathway genes [J]. Front
Plant Sci, 2017, 8: 1361.

MRAREL. RSB LLAE B & e HEk Rk B B2 )
Aefft g8 [D]. bl ob BN BRI i 28 % R K,
2018.

Li HY, Dong Y Y, Yang J, et al. De Novo transcriptome
of safflower and the identification of putative genes for
oleosin and the biosynthesis of flavonoids [J]. PLoS One,
2012, 7(2): 30987.

[FrEmat  Eu]



