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Abstract: Panax notoginseng is a valuable traditional Chinese medicinal herb with large market demand. It is one of the main measures
to ensure the raw material supply of traditional medicine. P. notoginseng has strict requirements on ecological environment, thus the
cultivation faced many problems such as narrow growth distribution area, serious continuous cropping obstacles, and the conventional
breeding for P. notoginseng has not been established yet. In this paper, the genetic improvements of P. nofoginseng was summarized
from the following aspects: Collection and identification of germplasm resources, breeding of new varieties, mining of key genes
associated with important traits, development of molecular markers, and application of omics techniques were reviewed in this paper,
in order to provide references for genetic improvement of P. notoginseng in the future.
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Table 1 P notoginseng registered (approved) varieties (improved varieties)
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Table 2 Comparison of P. notoginseng genomes
AN [FE A 5T KRR BERZHK/NGb  scaffold $0 scaffold N50 contigs #{#&  contigs N50
Zhang %511 2017 1.85 76 517 157.81 kb 225513 13.16 kb
Chen %5201 2017 2.39 122 131 96.16 kb 563 700 15.99 kb
Fan %5211 2020 2.26 13292 173.39 Mb 220.89 kb
Jiang %5221 2020 2.66 219 216.47 Mb 1.12 Mb
Yang %1231 2021 241 5218 196.33 Mb 2993 1.45 Mb
ENGITE N & Efﬁ%‘ﬁ@ BERG  ALT SMEFEKELp  GC EE/%
SRR K bp B4 &1

Zhang Z11) 34369 957 3.8 251.39 34.82

Chen %520 36 790 942 4.5 211.92 35.01

Fan £52!] 39452 1002 4.5 224.65 34.02

Jiang 5221 37 606 1203 5.2 231.00 34.45

Yang 55123 47870 1444 4.9 293.09 34.43

scaffold N50 RUKs 2RI TR scaffold IR MK BT HEATHEF S5, X scaffold KEEHEAT B0, 4 B0 AEIE R
A 4% scaffold B K 50%HF, 1% scaffold HIHK BRI A scaffold N50; contigs N50 241Ul scaffold N50, —f& &4 K, N50
AR e 0 B R R H 2H B o Rk AT s GC & B 7E DNA 19 4 ik, SR FIIBANE T 5 1% &, GC & &M@ m, DNA

scaffold N50 is that all the scaffolds in the genome are sequenced in order of length from long to short; When the cumulative

length reaches 50% of the total length of all scaffolds assembled, the length of the scaffold is N50; Contigs N50 is the same.

Generally, the higher the N50 value, the better the quality of genome assembly; GC content refers to the content of guanine and

cytosine among the four bases of DNA; The higher the GC content, the higher the density of DNA
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Fig. 1 Formation of different monomer saponins catalyzed by different UGT genes
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o, XIINEECRH RAPD AN AZEH NS, =
£, THHES A DNA HEAT 238517001, A 120 2%
BENLSI Mrh ik 12 S6BEALSI ¥R T PCR ¥4,
YR 111 G R B e 28 107 A4,
Z NN 96.40%, 3 FIANZEEYY, =L5 NS

RS SRSk RO .

5.3.2 SSR #rid =T EST-SSR k-5 A
H, Luo 201X} EST-SSR #E47 704, M 2361 4> EST
A% E 2772 > SSR £ 7, HiR Ny 8.98%,
Y U SSR AT 55— SE 0L - R AR AR, sl 22k 2
HH2~6 MEFEEE, 7£5 SSR HIFFIH 82.5%
()7 FIFE AR P A1 A B — 1) SSR ZE /77, XUBiA:
EEFIIREE, WHEERTLAN=MEELN 2
%, AG/GA/CT/TC/ & XU 3% 5 & 7 41 i Wi
RES. FEN, RRSEHHRE =62 E G R
(AACT. HMGR. SE. SS. DS) [{]/F%|#i% SSR #&
¥ o T4 imAEe0 H EST-SSR %3k [ 4 AR [A] [X I8 1)
17 =B &R, 347 T BRI E 2 PRI R s L 451
ST, R AEAR SRS L e . 7 8 ANERE
HH 17 %) EST-SSR 5144 3 i 205 /> 2 &A1
SERRI =Ll = T R EAEREEEN. FIH 17
XEIWTE 17 i =Hf Ry 136 N2 5H
PLrs, TR N 3 N, IEH AT £
GRS, AHIF RIS Y G AN [F] i R A AR 8
&34k, AT iE I EST-SSR 6l 45 B30 3 1 45 S0,
Hrp ISSR. SRAP 7F =L N D, =PRI
ISSR 1 SRAP X[ AERER 4 R/F1 3 M R
FESRBER— . Bt R tdiT S e 5T
W, SERFBEERBERED 3 MR -SSR T A
SRBER . 2017 =L 58 A L PR ZE0 7 A R0,
o7 8N = LB R ) SSR A7 AT 3047 T 4%
Br, SILRAIE] 314060 /4~ SSR £7 41, SSR EJEH
Mbp 1 131 /> SSR fi7 55, I ES N 7.62 kb,
FIHE 2 =L 1 5. EL 1 SHEREA R
ikt 41 X519, RAAFEIHRA., BHSEMER
EH 8 X SSR Fric 541051,

53.3 SNP Fric  #EMIREFIET RAD-Seq HiAR
M 246 1 593K 12 M SE SNP A7 A, Fh
T P SURBATIR B PUIE RRVEN 45 R R,
R AR HEARAR L, BRI 93 2505 1 O e )
7d )G, YU FIR TR IE TR RN R 52.0%; %
Tt 25 d, BOss PRI TR 1 2 SR 1 TR 053 i)
TFE 72.1%. 62.4%, PURACREE, Z=1thuEm
Fiiide & A =550 5 P 5 T ) B B AR 00, Fan 5211
W EIIFE T 240 D =-LHEtk, FIF] SNP HE T
=M, BHS AT 4 DAFERRE. PR
SR, R A e B B S, FEEd
SNP ##EuEit, N GWAS £ 1 11.8 Mb
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SNP, J#it GWAS 7T, Al 2| 5 R EAH L 91
A~ SNP A7 g1 63 AR, 5 ZEMAHICHY 128 MR
6 HHES5RE

—BAE AR ERA N AEY, SEERREH
I RIS . = b B S E AR RN 2
“HAFEE O Bhr. (HEZ) 2020 SRR
FE =B ERIRZ TS T ASBH Rais A
Z B3 Rby K=-tL21 R MBS EAELOT
5% B, Ak=-tH ik E RS 2 S EE
Rz OERHR, R SR S hRic T
REFARFE, FERBEHFSEN=LIhF.
VR AT E I S Ik BRE, WEAS BT Rars
ANBBFH Rb. = LB Ri. AZE1 Re. ASHE
T Rd REHEESWEE, AHREFHAZEY
AR BT E ) =R R Ak, A ECRAIED
M, =2 AE M E R, T
BB AEACE AT, =B SR e N AE 2250~
3000 kg/hm? CFdh) NE. FR, ©F =R
SRR =L ERaERE =L R EEY)
Bk, Mo EERY NGRS AERIRE . Mg, B
MAREE RO . AN R AR
LN 7 ity v S S S R we - 3PS E R RS DA R
WE SR EA SR 7 FArd, AresEMIRER 2w
Fefithe N T AR RRATIE B TE M X = L A b
Kk R T R, DARESE. SR PiIE
RNE M E AR =EH IR E AR R Fl S
IR, i = LI R A N e R i B B
BE kA BEE (S SR UL EAR TR R,
A FE R G PR e AT PR R, 12077
FHAE=ZLEMPNA, BE=-CEMAEY, 25
BMRE.
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