1EP) & Crops

2026 (2) : 51-58

RO RN ARIEE RERZERMES AR LR T

waex' aXE' Faf' BEx! REa' hEs]
ZFrX! HER! AxXH' £ A EYEFS

C B E LM A A 0, 748100, HREPE; 23 EAMRHEGEHEGT AT, 266001, 11147 s
SHIR g R 2 A LR 2B, 730070, HR =21

i E AAEARBFEANKREZTEM, EREEF3m, RARNAFT Y H /A% 55, BaTHE0%
Kot RERF, HRBLEE. B, FRFFARMLR SN (R) 2FNEAI XX LZRETHELEE
XREZ, AKBHIBZZERE A, 2013-2023 510, REFEFELEZAME, REHE, HTHFERITREFR
Tk, RAZAFTHERSN “ROEBE AFEINHEFRZ, I EAREERBEFRGH RS T RE
DA BEREW, BF 131, 132 EZFREEHNGE, 133 EZFARFHFEE, RENXRLE; 132 )T
(27.9) Aefb T4 (4.5) ®%%; & 132 AFTE)NFdb hASRKBY ZFEHSH T 13-1 #213-3; &7 133 4
BH AL EEST 13242 13-1; & 132 E3ANASERB/REHKRT AL 2 NG EZ, 1322 HhF% K
FTHEERS, ATLEEFXAHEHEFTEEZRA (P RARLRERR) AR SEM 2.6 2. 56504, =7 132
AREHER, FRBHRPEE. FERERREE T@EAZK, EHHAGRRNE ML, BHAZERLR

DOI: 10.16035/5.issn.1001-7283.2026.02.006

#Su AP H BT AR AR A A
KR KR AR REOHR: FHBAMAS

2020 FEh (hAE NRICAEZG ) 0 (LR
fappR (e 2 ) O WO R B RO ERHME Y R
B IS Astragalus membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao BYE T 1< Astragalus
mongholicus (Fisch.) Bge. [\ T/, & HIEH 2,
HATTBA [ 2 v T FIR KM i & Dk, 4
AR 2 PO . 8 R B R S I
Bl BB 2 M R R R T 2 R ).
TR, WEHHRAIR. REHET. LA
e SA M T R PUER 4R LA
TSR 2 MAEYNETE, BT Z B AR R 18
B8 R R R A PUA AR L LT RE
AIPE R, RIS B i 5 2560 1 XU R
FECIR WY, A BA Bl R 7D MK A ORFF  2)
BE, XBGEAESHEAAEEE L.

HH 2R P — AR A, RIS
BRI A IR I BB HOEAE S EE R A KK E A

Rv dh BT B8 R T B, JRIAME = A5 A
JFR AL, 2 70% UL AR S AR ZE S 25 4 £ A pE i
4 b S A7 AE A TR AL NGE AR BT Ir) B, )™ E A 4
TR BRI AR T, L, AR A A
Toft i 7 PR R MR PR T I 1 L. AT, R 25
MIEHUFEANEM N E (RG®F) , HAMIk
CFEPE 852, BB EEOREE) L,
RYUEH PR G IEFF AR RE 7 A H AR 2
R, FEBUAT RS SRR E AR, XL
HARA 5, W MERRRIMERIER LS, dEm
B H BOBT A ATV . B E R 0 30 A% SR A
THRZS, Bl e raE, HS4m
SKERR WA G, AT ERAEESR, MMM RSIER
L AtR A0, ik I SRR R A RS
EHMEK 1S GRD) - BR 25 (e 7t
PSR o B 45 (e FUmtEsR) L TEE
T LR ) B EMEFE KR35 O

HERA: ke, T2AFPHM DAL F 3] HHILF K, E-mail: zhangjinwen.lx@qq.com; €.3%% A LR % —14,
FE2NEF MR R ELHEIEH A, E-mail: bao.xingtao@qq.com; {ELEhHERE H—1EH, TENRFF HH
S A 5| 3 A PIAF %, E-mail: ren.xuwei@qq.com
EEEZHBLEEE, TE2AFFHM AT, E-mail: 429688550@qq.com; EELALFLBEHE, TEM
FREHFARFR 54, E-mail: 2199006818@qq.com

AeRE: PRINFRIMHAEEALT£AED (YDZX2022162) : EH LA E EH KL XAE (LX2023KIA08) ; B

A ARG xR B (LXAYY016)

HAG B #7: 2025-01-16; 4= B #1: 2025-03-21; M H Rk B #7: 2025-04-23


mailto:zhang.jinwen.lx@qq.com

52 R/ESS

Crops 2026 55 2 H

FEL AT 0020, K AR R R A AT AR AR
AR, A Lo e Bar, Hl
B4 DA R R SR k. URE. HEESEXE
T HIE 2 X 2 — o HE S0 H o B o e 5
(5% oy o R AT T BV, NS S R
WS 2R, FERIWETFES. TH
B, RS, ZEHEMEHESE, XN
R PEIR I 07 0 AN R 5 PR AR AL T B AR . AW
FLT 2013-2023 4F %5 H i Bl 78 B8 1 5 B R
PREZEATEIE . AL Ryek. Baesr. %k
gt Fhrs. Bhr KB, B SERE. RhF AR
THRE. RER. PR HRBIE YR
SR 14 ATFHBET TIRENE S, kS
HER DB R R, T SR e R A
EEREHE RS,

1 HRSE

RIS A
TR0 A4 RF A Bl 7 24 [ [El (35°04'55.90" N,
104°26'7.19" E) K H R B 1) 52 i 285 1 TR Z BEAA

1.1

LA X R AR R AT B B, R
Jegte . RIEK . RIET AP R IFp 7 H 342
it 3 EERH MR, 5ol 13-1. 13-2 F
13-3,
1.2 W FFE

AR S50 R B R A IR PR E k.
2015 £ 3 H, ik 500 kg B A 5 B K H: F
Wi, FEBEVE 25 [ E A AR T 0.33 hm? KRR 4RO
F (BRFE 20 cm, 470E 30 cm) o 2016 SEM &30
SRR, WM EFEG. g, 3
Ko R RIEZE LS A RIEFT &R T4
gttt 3 MRS FHT S R, 0 e A 2k
RIGFRIERYOM -, X Fp -7 A7 PRI E - 2017
R ERRAE AR RE M TR —
FaZG B B W, T 2018 4 3 A FHESIRAE
KB ZE e R TE T ZE )1 . R B A 3
AMARRAEBX BB R R EERGE (R 1D, &E
N 27 Jikk/hm?, H R S Ak SR s LR e e
RGBT LR, WRTE SRR R,
R L 2] 80% LA E, T 5E FH 5% IR H 4

x1 HEHERLHESH

Table 1 Environmental parameters of the experimental field

A X Ik HEZT

FRR LK E

o A 5 TR
N;ﬁmjer Ecological Geo rﬁﬁﬁji%)ca tion Altitude Average Average js:oﬁtﬁ%
region £rap (m) annual temperature (°C) annual precipitation (mm) P
1 TEWZE)I]  35.0941°N, 104.411417°E  1800~2100 7~8 440~460 et 8.1~85
2 BES B 34.936357° N, 104.636808° E  2000~2700 5~7 500~600 w4 8.0~8.5
3 dtih 35.161574° N, 104.540377° E 2300 5~7 300~400 wmat 8.0~8.6
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Fig.1 Stem, leaflets and pod characteristics of new strains

R2 MEAEFTHE. MHE REFEMEEMNTE

Table 2 Stem color, number of leaflets, pod characteristics and number of seeds per pod of new strains

AR E-vavria) AN RIFEF PEAS RIETE AN RS
Strain Stem color Number of leaflets Pod color Pod length (mm) Pod width (mm)  Number of seeds per pod
13-1 G 17.2+4.6¢ ot 25.4+32a 8.8+1.6a 2.9+2.4b

13-2 EN ) 27.9+5.6a NN 24.8+2.4a 8.2+1.3b 4.5+1.9a

13-3 AT 23.1%5.1b P RARE) 22.8+2.5b 7.9+1.5b 3.7+2.0ab

F—AAR/NEFRRRNEFEE (P<0.05) . TH.

Different lowercase letters in the same column indicate significant difference (P < 0.05). The same below.

22,1 et EAEAREN TR 3 DEHMERN
NIRRT SR T RO, 2 MR IHEE
BIA 13-2>13-3>13-1. 13-2 [ BAA R Rh 14
%, N45, XRIZNREEGAE ) LT fE

AL (£2) .

222 REXD ZZHEWEERIM, I DHMAN
RFERDAE, HRFERKME I T8 13-1
>13-2>13-3, Hd, HA&R 13-1 BRI
YIME 5> 5N 25.4 A1 8.8 mm; 13-2 43 54 24.8 Al
82 mm; A H 13-3 735l 22.8 M1 7.9 mm. in R
13-1 F113-2 BIEK W EZH KT 13-3, i FK 13-1
RIETERZHRT 132 /1133 (£2) .

23 AEIBREREMFON

23.1 #MF @A AT RKFATE HEE 3 A,
3NE R RIS 5.43~5.76 mm?2, 13-1 5
13-3 22, FrmfEdyh 13-1>13-2>
13-3, XATRERMAR 13-1 EM T RA L ERHS
U R E TR AR RS RN . P AE 3,18~
329 mm, ZRARE, RWHEHRERTFHNE

K7 RIBO T . PP 56 4E 2.38~2.51 mm, 3
MR M ZESEE, KRN 13-1>13-2>13-3,
AN T P B8 55 R R 2 R M P 1) VA5 R R PN S A
(A o A T AR DR /N 52 b1 R o 5 PR B2 i)
SR, 3SNERHTMAMTRKEEZER AR, F
TREERRE, FHT 3AHMAMTFERAKR
NEREE, X8R5 TREBED (13-1
>13-2>13-3) WA, RFT 5T B
b7 RN FOLIH FE (R G BRAM FE AR (8] 2, 3R 3D
232 FEE MPTRELKRIFRKNSHE
WEE M E AR, R 3T, 3 NSRRI
THRLEAE 6.93~7.62 g, THEERALE, TH
FHF AN 13-1>13-2>13-3.

233 RFFR RFFRZEMETREMNE N
HEIERR, 13-2 MR F R, K53 80.33%,
ZET 13-1 10 74.67%, XEWRE 13-2 KR T
EHAMTE K, BABERKAEdmT), X
ZE ST RE S & i R B REE A A KIS R R
AR, MABERBFEARKIEMEN R R, HE
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Fig.2 Morphological characteristics of seeds of of new strains
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Table 3 Seed characteristics of new strains

TN AT HI LIRS FhT- 58 TR REFR
Strain Seed area (mm?) Seed length (mm) Seed width (mm) 1000-grain weight (g) Germination rate (%)
13-1 5.76+0.14a 3.21+0.04a 2.51+0.03a 7.62+0.25a 74.67+2.08b
13-2 5.60+0.25ab 3.18+0.08a 2.46+0.05b 7.37+0.45a 80.33+2.52a
13-3 5.4340.11b 3.29+0.23a 2.38+0.05¢ 6.93+1.14a 78.33+2.89ab
ZaBBA TR SME B, HEEMTHR” KF.

BRI, 13-1 vl R BT kR 45 U
Pl (0 R 2 AAERTE J, 132 BRIFHE A&
24 BAMEEMMBEES R

24.1 #HMFF AAESXEBEERRTE
5B RWAAIE—EER (R 4)  FEFIE),
F il AP EAE 10 618.5~11 134.5 kg/hm?; 7 75 5
“RBAL, &5 RS RALE 11 034.5~11 909.0 kg/hm?,
2 MRS DX R (8] 77 82 R AR IR B K.
M2, ALl AER XIS R E &2 7R
o, Hrb R 132 &S, N 17 097.0 kg/hm?,
BEET AR 13-3 (13 464.0 kg/hm?) , 7= &0
21 27.0%, & 13-1 (14 481.0 kg/hm?) 4bF ]

T4 HRARBEMTE, BRERER

Table 4 Yield and disease plant rate of
fresh medicinal herb of new strains

242 REHE RRFEITM, EIEFE)E S
TR R EFHRIEBREEKE RO
EFAERXEERN, MR 132 sk RE S
TR AR AR, RIVHBRGF WA= 56
FLE M 3 NAS AR ZS X8 3 AN i &R B kR
7295 Kk R AE 8.30%~18.30%; HFF, &R 13-2
TE 3 AR AR 25 DX 38 1993 bk 238 AR T oAtk 2 />
F; AR 133 fEdnl itk s s, HE5HAD 2
MR EEREE RD .

25 HEKEMAYIRS RN

251 ZddhaE HESHHL MR 132 f113-3
iR & e, YW 46.00%, HEZ&TH
AR EE . 3 AN R IR B & Bl 2 8)
HE SR GRIEW=17.00%, BIEHTF=0.08%,
TR B =>0.02%) 1) 2.6, 2.7 Al 2.7
&%, Al CK & & 15.50%. 18.86%A1 19.64%.

£S5 HRAEEHHURSLBRMER

Table 5 Detection results of active pharmaceutical
ingredient content in the new strains %

ek = SRR
Number region Strain medicinal . plarit

herb (kg/hm?) rate (%)
1 N 13-1 11 107.1+498.6a 15.03+1.27a
132 11 134.5+527.6a 12.53+1.76a
133 10618.5+394.4a 13.10+1.21a
2 BB 13-1 11034.5+468.0a 16.53+3.12a
132 11324.6£346.5a 11.4742.21a
133 11 909.0£588.9a 12.97+3.19a
3 Jeih 13-1 14 481.0£12552ab  11.10+3.50b
132 17097.0£1790.1a 8.30+2.80b
133 13 464.0£653.7b 18.3046.70a

F—ESXIBHAFASIARNEG FRERORZREE (P<0.05) .

Different lowercase letters in the same ecological region in the same

column indicate significant difference (P < 0.05).

. N HERH BRI A
IER B A losid Cal in-7-0
Strain Extracts stragaloside aycosin-/= -B-
v D-glucoside
CK 38.70£0.12¢  0.1210+0.0001b 0.0700+0.0008a
13-1 44.70+0.17b  0.1090+0.0040b 0.0610+0.0017b
13-2 46.00+0.15a  0.1470+0.0042a 0.0520+0.0010c¢
13-3 46.30+0.20a  0.1110+0.0026b 0.0530+0.0000¢

252 HHETH

A DB2MEEFRFTEEH
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Fig.3 Detection spectra of astragaloside IV by high performance liquid chromatography
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Fig4 Detection spectra of calycosin-7-O-p-D-glucoside by high performance liquid chromatography
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Breeding of New Astragalus membranaceus Strains and Analysis of
Agronomic Traits and Active Pharmaceutical Ingredients

Zhang Jinwen', Bao Xingtao', Ren Xuwei', Mao Zhengyun', Xia Jianhong',

Yao Yanbin', Li Guangwen’, Tian Yanlong', Liu Wenjing', Wang Jie?, Dong Miaoyin?
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3College of Life Science and Technology, Gansu Agricultural University, Lanzhou 730070, Gansu, China)
Abstract As a commonly used bulk medicinal material in China, Astragalus membranaceus has seen increasing
demand in recent years. However, the breeding and propagation of superior varietals are relatively weak, and
currently cultivated varietals are inconsistent in quality and suffer from severe degeneration. Therefore, the
breeding of superior strains of A.membranaceus is crucial for promoting the high-quality and sustainable
development of the industry. In this study, using field-cultivated A. membranaceus as material, three new strains
were bred from 2013 to 2023 using the “mass selection method” of systematic breeding based on agronomic
traits such as stem color, pod characteristics, seed characteristics, and the number of leaflets. A systematic
comparative analysis was conducted on their agronomic traits and active pharmaceutical ingredients (APIs). The
results showed that strains 13-1 and 13-2 had green stems and pods, while 13-3 had anthocyanins-purple stems
and light red pods. Strain 13-2 had the highest number of leaflets (27.9) and seeds (4.5). The fresh root yield of
strain 13-2 was greater than that of 13-1 and 13-3 in the Weiheyanchuan and Beishan ecological areas; however,
the yield of 13-3 was greater than that of 13-2 and 13-1 in the Southern Eryinshan area. Moreover, the disease
incidence of 13-2 was lower than that of the other two strains in all three ecological areas. Additionally, 13-2 had
the highest content of extracts and astragaloside IV, with the content of calycosin- 7-O-glucoside 2.6 times that
specified in the Pharmacopoeia of the People’s Republic of China. Comprehensive analysis indicates that 13-2
performs better in agronomic traits, APIs, yield, and disease resistance, and has potential for application and
promotion. This study also lays a foundation for the breeding of superior new varietals of 4.membranaceus by

providing germplasm material.
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