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Abstract To determine the optimal harvest month and year of the Chinese medicinal herb Panax notoginseng,
the agronomic parameters, biomass, and saponin content of P. notoginseng plants at different growth stages
(1-3 years) were determined. The results showed that the increase in the root length, root diameter, and root
volume of 1-year-old P. notoginseng was greater in May and July; for 2-year-old P. notoginseng, the months with a
higher growth rate were June and October; and the growth rate of 3-year-old plants was relatively higher in June,
October, and November than other months. Based on the root-shoot ratio (RSR), the growth rate of 1-year-old P.
notoginseng was higher in May, July, and October than other months at 52.8%, 40.0%, and 28.0%, respectively;
the growth rate of 2-year-old P. notoginseng in October was 95.2%; the growth rate of 3-year-old P. notoginseng
in June, October, and December was 33.2%, 87.6%, and 47.0%, respectively, with a maximum RSR in December.
The total saponin content of 2-year-old P. notoginseng per plant increased by 90.9% compared with that of 1-year-
old plants, furthermore, the total saponin content of 3-year-old P. notoginseng per plant increased by 66.3%
compared with that of 2-year-old plants and was the highest in December. To ensure cost efficiency and product
quality, the optimal harvest month of P. notoginseng is December with 3 years as the best harvesting age.
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YA AE PR I8 S 2 S FE Y SR AR & B e B AR B SR B B SR I A K R IR B i 3 ok, S 3
—RANAEBEAREE, RATLEEKRES EYT BN MBI, %% (Coptis chinensis) 1R =AY &%
Dﬁﬁ"]}{ﬂﬁ” % H® (Glycyrrhia uralensis) #kidi« ZHl. A AKERKE KAKIE I, DIUEAS R HER S AR K

WHi H 41 Received: 2020-12-14  $:5Z2 F1 1 Accepted: 2021-05-24
E X B AR 245 01H (81860676, 81360609) Flz i A AL HLIH (2017ZF001, 2016ZF001, 202102AA310048) # 1Y) Supported by
the National Natural Science Foundation of China (81860676, 81360609) and the Science and Technology Major Project of Yunnan Province
(2017ZF001, 2016ZF001, 202102AA310048)

iE{E{E# Corresponding author (E-mail: cjw31412@163.com)



\.646

28% EE3H 2022%6H

RN

B, 10 AW ik B e . LRSI (Platycodon
grandiflorum) 1 EMRA HUMH MRS LA EE ST
— AR DU MRT R, K2 S Y Rk 25
AR LAY SR EMEREG A KAER 2 IEHX, H %
SR AR 2 AR AT AE S A SRR R, R AR AT PR AR R i, R
BRATE SR T I, P 28 5402 LI — A 4E (Paris polyphylla
Smith var. chinensis) #R R id A KHA, AP 69 UG 4
Kz, Wik, e EEMEeE R R I, PIEAER;
BB R BAREL AR SR T T =
SEAEREAE N[ 24 PR o R PR A O 25 52, Wi o e
RS R B L d5 4 SRS F Hp 20 5 SR P i ) i e L R
B AR, BN 2 AR P R AR K AR PR 2 AR AR K
MIFE, S6T 2 A AR ZE R 2 R AR Z R A R AE K AR B
AN [ A B 11 250 24 i 2 LA AT 9 2 2

UAAR = 4 2 2 FIAE ) 16 32 A Ry, L4 R AN
B B EVEN 20 IR R AR 2R R A S R B
WRERGHEME R MR EEZARKETHEKER
HI5 0 —4F R S5 (Bupleurum chinense) 2 I 21
FEEABAKE A0 B & 4 (Achyranthes
bidentata) 155 F= A K, A= AR Hr B-15 R {55 TR A 55130 SR 1 5
BEZFETABAEKRNY. g2 Bk, 25 E SRS ER
TEARNFEK N WA 7E 22 5. tAh, si AFER KBNS (Panax
ginseng) " %2\ A B BB A5 A K AR IR A B AR I A,
WA T3 (Salvia miltiorrhiza) R F1 G & EaT — &4
T, DR 4 A B S Bt SR SRR T Bty — 28 24 ]
TV HA U8 A R A KA IR 2HMHC. 2-4F 448 %A
fit (Dendrobium officinale) 224 & H F&pE 104 BB A A K4
PR B8 i a2 U s 7 (Polygala tenuifolia) M &
Bl A K AR PR G IR L R B, IR — A A e A e R SR SR
BRI BRI, HETAS R A AR IR e R () A K e S R SR 8
25 AR RO o B R Bl A5 WA, I A o S R SR WSO 1 F 50
VEROE

=-k[Panax notoginseng (Burk.) F. H. Chen] N 1L I EFA
SR L LT R, UT RN, 2RELS A5
2, N LR 400 . R A R — %
TEAEIE, WIAE, KEBR2FE, =LA iR,
AR =B U8y, 2020k (PR R LA
25 8) ME NS 2Ry AZ BT Rb, ML =L BEHRMES
B T5.0% " AEKAEIR 2 =L 28R 4 B
B.OFFR R, =Rt S SR AR AR R A 58 b e PO
REHAETEIRESHR RN, ZEE=CLaetsEaT W
A=A BAKEREN =-LEH S8, RSN
MRS ENEERERD. EpSEid ik =54 =t
fE2HRMOA I BH & &, RI0AB=tetsam™. #
F5 WS R A A KA ) (3-128) =4 =B 21 & mikiT
Wi, RIMA-TH =L BT & REIEHFK, 8-12H BH & =B
B, AN, R TS I i I E R R AR K AR R =R
WA b= 6D L TR (8H) « AL AU (105D Fiuk
P 12 HH AT AN A EARZEER, R =tk
s 2R AR B A B A A A R i B i, H4-6
HA=-tEREKEEY, 8-102 LR A KmiE, 1231
T YA Rk B RO P, AR, NI IR E, —
R LT 5K 2 B R AR R AE K AR PR X =L e & =R,
KT AR A I 30 %o 2 5 = B A R AT A R R 7 =44
=B A, EEARAEKER = LEERKEFTUARA
O B AR RIS R RIS, R KT AREKER =L

AR VR TR RS AR R Y] 2300 AR A2 R 45
JUANEE W, AFEAEKER =BEEKRE WA GRS
RHIB SR ARFAEIE R W ARTE ;. =& =L R # 52
REHARET R -BHNHD T &, LR HEEN &,
LU B KR BRI R = IR R U AR R R
WEFOE AR IWARIE . AW FCA—F A PEEA . =8 E =L
R 8 I I AN R A K AR IR = RS R AR K A A 1R 2R
AW B B B, BT ARARER =EAEKK
BARMEAZ AR, ikt =B R & BAMA B
R AR BR A 4, DA =6 i e A A R e £ R i
B0 52 B2 00t TE AR S A0 B A B AR

1 HRE7A

1.1 X IE R R
WA H S BT = a QUL B 2 =Ll iR

N =B RHRTE R (104°32'E, 23°53'N) . L BT =/
BREEEEE, W 539 m, FEHFEFHET 200 mm, F PR
16 °C/AE 47, HIH K T10 °C, 4765 300 dbl &, J& i #
R B 1 S . AL R =R A T A 4 ORI
X, #2on “hE=tr 2.

1.2 WRIe#Ht

ANFE AR AE R AR A 0 0 =L RERE T £ =R

HOoRTEREN, AL KAE10%LE A E 6% FHdk4T 48— Ha)
P [F] — X IR 56 T i — 42 WiEEE . Z4EAE =B it
WA R —FA WEE, ZEE =L W )& B =L
FGAPHLIEIAT. 20 B F1-12H K To 25 KA 725, BENLIEEN5
Pk=b AT SR AW EAR D R K 2T S B RNE.
—HEE = D MR SRR Y Rk B M R4H
BUYSEMAA AT E ;. B B g B M EH =127k
7. WEAEM=EA = LHEEE SR EVELET S EH
36 24 4E 112 H 34T 5E 2 #r

1.3 REH*E

1.31 EHESREYMENE  »HX1-34F4E =1 F1-12
BT IRIGECHE (RS, AL B SRR AT I & BURER,
B =L ER R R B, 35 T e R A s T R
Ky, R B FFORH R R O 40.01 mm) FE R
CRi 80,10 ecm) M2 R (em) 228 (em) « FREK
(cm) . ERERE (em) - LIRK (ecm) . TR EZE (em)
2O (em) S fabR. R = R A HEKEN 2 =-BR /R
(em?®) . TEEIRARIGE SE UG, = LRI SRR 2, Bk
EEEE, 1105 °)CFRF1 hjg, £60 °C& M4 Mt T2E
G HTREC S, iFEARE L (root shoot ratio, RSR) =
FR /25 i

1.3.2 MEEYWER AT RIERB T LA N, w iR
ISR BEAT I E . KRR I — 4 WA, = A =E%
A = LRI AKX 0, B £40.3 g, KA =L B2+
R AZE1FRg,. AZ 21 Re. ASZE1FRb,. AZETFRd
S5 RhE AR, TR B I 2 58 0.713. 0.026. 1.613.
1.116. 0.326 mg/mLIF A XS EWS mL, I e %
FI50 mL. ¥ EIARFINEIL0.45 um B FLIE IR, & RO AR il
(HPLO) £5ill. HPLC il 2k 1088 2 T4 S0 AR €4
(% (Agilent 1260, USA) , tai#: yAgilent Zorbax SB-
C18 (250 mm x 4.6 mm, 5 ym) , Kl K280 nm, ik
N1 mL/min, #EEEE25 L, HiR25 °C, WshHANZKE, i
FIFBHRK. L RSFEE RIS 51999.98% . 99.96%.



RSN RS BR R = A AR AR AN B ) 5 R Vol. 28 No.3 Jun2022 647 /

95.88%. 99.89%. 99.81%. s5.2] s aldvesieos
A S N et — 3}43“%|.'\.°’.‘t"‘—.0.‘-.‘—.
1.3.3 BEHEEBMNE  WERHI&: HERRN=L2ER,. 2283 N g g 9N ©S I3 w
N (O o
ANZ 21 Rg;. AZ 21 Re. AZ21Rb,. AZ 2 RdbrE . .- EH-EH-l:
RS, A RFE AT 10 mUARR, 55, #1945 28,5258 885E88& £
N PN S N =9 o
HE SRV, VR4 51 90.454., 0.355. 0.462. 0.466. 0.449 BEEE|H n # noH o Homa A o
mg/mL, 4 °C{#AF, % ¢ |22 3R38Flec g
’ ’ ) S o 8 3 o « <« - o &
BB SR 4 5% (R ARJERIRIZ 1) 20204 ey H A A N Al
B (— ) th = B S BRI R, S E sees|lR@SES S8 ¢
TR Zhang % 1 05 P THET B R, TE =R S A L o g
P o N . S N e [0} =
2 BRI EL AR BT IR TR 10 =B FE i GE240H9%) 0.60 g, & T 838388 8s8¢gl &
F50 mLARHEH, A0 mL 100% H! B % i I 4 i B 30 Ff§|scscscsscss e
s ) N ' @
min, # S h, 5T E 4 %50 mL; J10.45 umiaL ik E2 S l000 0w o na|l £
sty . Py 2 0 © N QNN ® QR 2
BT IE, BLVENE, A (. R
BREIE B B AR B R 2 3 X (Agilent 1260, i’%g’f 5 88L88¢ =S
S B 4 N N o . © < 9 — - :
USA) X #: Sl B & & BEAT RN, 1% 4y Agilent Zorbax ms-3| Y® - e Ne@ec= T o
SB-C18 (250 mm x 4.6 mm, 5 pym) , Jsl# N LA (A) - r |28 8g8¢elgzs G
K (B, BV (0-22 min, 20% A, 22-47 min, 20% =3F 2 o= Slm o d g5 8
ey (0]
A—46% A, 47-57 min, 46% A—55% A, 57-62 min, 55% A, £z fimot 3o s@al &
) A o 0 N
62-63 min, 55% A—20% A, 63-69 min, 20% A) , 1.5 o |[do¥Ced8ssr o
<
mL/min, #13% K203 nm, #£iE.30 °C, BEREE10 uL; R4k $E,8| T B 2B S =5 B E
N N N . RN - IO < ™M 0O - < © O
BRIk, 4RI ERE B S LR TR, AZ B EFRg A BB £8e5|l S8 g8 gsw | ¢
Re. A% H1FRb,fIA S B RAX5H = a5 4 5. 5T ° N . g
> A=) > = P e v — =] ‘© 3 *_-'
R Bt Rt SRR 2 P B S A B B T A R, LA 2 838358888885
. N = s b Eege [§ 32 arde 9@ niesy
#’E*E’DBﬁE%‘iyl‘[‘ﬁtﬂﬁﬁitﬁﬁi. REHESH- R HEE
¥ FMicrosoft Excel 2016 fISPSS 20.0 (SPSS Inc, > S |8c o - < dado % £
USA) B AF Gk 40 B ik 6 £, I 2 K %7 2 (One-way ° S«iggg 38 2558828 %ﬁ
ANOVA) 4 B HEAT 4T, AN 7 4 4R IR = L R ) H 5y HESESI R I I R
IR HEAT SE 8 4B, 4 FE ) ¥ B2 A Duncan % B El . les .2 es8 .m3lis
RIS i b NS e N T O o ®© - <
He B AT 2 S B AT, 4P < 0,050 A EREE. T Bles- 85538833 €R|Zs
Sigma Plot 10.01£&l. E 2SELIG R R SRS RS R RS
| HESTIE 2SS 3KR 888wl
> S 58 oS0 oo o o o|lmEe
2 BERS57h S|is % &
- 21058 88268838 3w
£ |\ T - 4 B A . @ 4 d I
21 ZLEKRENSNE HEAIN BN N bEE
. f— s 92 Cal
: = B o — Q elx 3
EEi%FSﬂ‘%D,‘ Kﬁﬁécﬁﬁﬁﬁﬁﬁigbﬂ,gtﬁim\é*ﬂx 1R £ SE 8 R 88 § 88 g 8&|8E
FAERE M . =B N2 EAEY, S EKATA g| ¥ES 228 22 28 -2 2 g3
PR FE AT 12 5%, LT S SURLBR PEIRR ) (1-3) . — 55 |ezaceiacaslis
— N N = to) < N o | i
f ke =B R B AR K 2 BT R (R, BN 3| B2 S s e <Y Es8dEE
HE—EER. —FA=CEWRKESH. 7TH. QA KK § WE S N I R %"éﬁ.\
5, B EIk67.49%; FHLEATESA . 85 10/ KR B, SILEES |l e g R8BI BT © o Be
N N N Y= —~ b=
67k 4966.47%: ALK FETH 28 8 KR et X 517 .H.B. T3z
B IEO Pt K, K H N31.67%: MIKBIMKE 58| 5. s 3238 ES§gEss
FEBETH 100 8K, 4 5936.49%F166.11%:; H L35k IR HHEH W HEE
FIES AT I KR K, 911.63%, ZEHIZESH . 6 i1 Zo|nESSle sl 5 22 R L8 3z§,§
WHE TR, NTT8%H6.18% (R . Ltk E, —FAE=t  Z ol & |7 ° ¥ 0@~ s edpsy
M KA. THANOA, bR, ik B8 85,8 ¥ B 28 S 8RBIZ5s
L B K A =B KA H2lzges|lc2g~ygg~8 =5+
BEE = EIR AL BB KA R BT M8 L |9 83 sas o ag il
- . A e >4 OF | K ® O N ® & © © © o E
(%2). WEA=SLERKEABIOEAR, MKERE 2| w28 @ IQ I B 532358
71.82%; LR ELE I 7EQH R A K R, 48K % A TE| nEg sillcacldaad|ist
13.49%; WIKA LM ERMEA IR, fikrsy  $8] §5 |SdB g8 xsg| es
5I931.53%M134.36%: MBI IR0 BB LK, ik 11§ . S48 8
0y 136.32% MI60.77%: Ml kH 5 AA0BK,  HO| 5 |2 .o _ sugzg3|FLs
A N20.32 %: EHMKHEEONLSRAL, 539.50% | o) =8 23328928370
(£2). B2, BHEESLHEERAEREEN, 4-6HmE RS M sEsel sk s



RN

28% ZE3H 20224 6H

\.648

‘(G] = N) uoljelnap piepue)s F ueaw sy} Juasaidal ejeq ‘|9Ad)|
GO'0 @Y} Je saoualaylp jueoyiubls 9}edIpul 9|ge} 8y} Ul MOJ SWES 8y} UO SI9)9| Jualaylg "painseaw 8 Jou J0Jedipul JueAs|al ay) pue pabiaws jou sbulpass busasuibojou xeued 8y} s9jedlpul a|qe} ay} ul . —,
T(GL =N FHLYF R ELARL I T S T ANG0'0 > o B fy L [ L (a2 MYBESCHY A RFE N RN = o —,, i

86'9y BOL'OF.SE G60L ©BCZO0FZ0V S0 GEL9F99'8Z 2989 BSEVLFOG OV LS09  BZOOFELT LLTC BTLLFIGE pLLC BISGF0S'GC 2€CZ-  OWEF6K9L 990 Hek
918l G/LOF68) 65G  G9G0F8GE 9Z'GZ- OELGF08ZC 6GEEC 909GGF LLTL 606 POOCOFOLL 268k  dOVLFSEL GL'6 a82Z¥85'8L 9Y'6E  OLLBLFLL0Z  AON HiL
1928 0QBLOFSGL 202~ G880F8EE G8'E A9YGFOGBZ €GVL- OPOZEFYY'8 006y- OPYSOF00L Yr'9l- PO9YL F96'S Zv'0l  O4E8ZTF88'9L O¥'GEZ- O8LEFLZZL 10O HOL
2€'98- PZOOF6L0 €L'6L G9L0FGH'E 89FL dAEE9FOV/Z €69€  AWLVFEL VL 8v'2.  ASCOF6YL 9L'6L 0006'0F ¥6'9 8Z6E  POBZEFCLGL 8EEL B6LF96°07  1deS H6
6002  ALUOFYL 86'€l- Y8OF6LT P8LL- OCY9FEV'EZ 8/'9Z POZETF6C6 YZ06L- JBO0FLYO €48~ POBOFLOG L09E-  JE6'6F8L6 ¢66  dege8F8ySe  bny K8
09h 0060°0FZVL 0¥y  Qy90F8L'E G2C AE9LF L9UZ ¥8'8Z- 9OP08TFE89 19Ch POGIFOF6LL 862 PIEYOFOL'9 6L0L- SPOEETFIE VL Ov'lZ- A880LFI6'LE Ane E(2
vZ'€e 008L0F L'l  €8ZL 99GG0FY0'E 89Gy ALLLF66'9Z 60Vl  POZLEF08'8 00GL- PO9ZOFYOL ¥8'G  G98L¥88L 8E'LL POUBETFLE'GL 9€'G  UEGYOLF08'8E  dUNT HY
692  2S00F VL0 I6F- OSF0FG9T 98C PIECFOIVL LOMy OPLLEFOS9 LOTH POAVZ0F 6L ¥Y'8C dE8L FChL EY0E OPISOEFOLYL ¥6'6  gBEE0L F2L9t AW (S
— 9€00F¥S0 —  9GL0F8LC — PLLEFVCYL SLL-  JSOFL8E 95°68Z- SOEL0F690 Ly'8- PYEOFIES 6V0Z-  JEOLFI8E V9L~ deyglLFL0€e  udv [HY
— — — — — — v9'Z0l- JOSTEF LY 96y  BOS0F69C 208E- POBLTFOLS 608 IOYLEFC8LL 9v'El- UBBCZLFC69E e HE
— — — — — — vGlZ  9PYO'E FG¥'8 00'GOL- 948Z0FO¥'L €82Zh 4SSV ¥G6L YOl  POESTFyLGL GT'8 Bg6'9F68'Ly  'ded [{2
— — — — — — — 9P0B'LFEY99  —  BGROF/BZ — 008/ LFE69 —  PWLILFBGEL  —  Qegg 9l F £v'8€ Uer Hidyln
(%H7) (%H) (%HV) (woyp) (%HV) (woy) (%HV) (W) (%HV7) (wojp) (%HV) (woy)) (%HV) (woyp) (%HV) (woy))
ojel onel ojel JeleWeIp WIS ajel WuBIaY JuE|d ajel 1o0u mo aWiNjoA ojel Jlajowelp ajel yibua)| alel Jajewelp alel yibug) YJuon
UYIMOoJS) JO0US J00Y  YiMmolo) . ymolao il yimolso v UIMOJS J00J youelg UpMolS 00l youelg Ummols) jood Alewld  ymmolds)  jooud Alewlid YUy
st PRy st PR e MR aei IR i Twmwx st ST St SEET SOl SHEE

G0'0 ®Y} Je seoualaylp Jueoyiubls ajeolpul 8|qe} sy} Ul

(S1 = N) syjuow juaiayip ui Buasuibojou xeued pjo-ieak-¢ jo ssewoiq pue ABojoydiow ayj} ul sabueyy ¢ ajqel
SL=N) HEWBEFFYSHERI=FHF= ¥

TG =N) FAYFHELACCHENE BT T AONGO O 2 L [ Ly [ chi 2 Y BE 6 HY X 38

‘(g1 = ) uoneiAep piepue)s F ueaw ay) jussaldal eyeq "|aA9)
MOJ BWES 8y} UO SI8}I8| Jualayi( "peinsesw ag Jou J0}edipul JueAs|al ey} pue pabisws jou sbulpess Buasuibojou xeued 8y} sejedlpul 8|qe} sy} ur ,—,

RN = —, o2

€C'll EB600F*9L¢ €v’lLl BLLOFG8E 9GF EBI6EFI6C — - - - - - - - - - uer [y
6€'€  OVL0FS¥'L 880 qeL’0* lv'e v9'9 498V *€8LC VI'G BGC'CF LV'LL 9€'PE  BBO0FE9L €GlE  BySLFE6L 028 e86'Cc +0C'LlL €0'G¢- PL9'V ¥ 0L'8L 09d HZl
9¥'0 de€c'0*./€¢ 690 gre’0*8€€ 96'G 4JLG¢c*109¢ Gl Bg8'c ¥88°0l ¥9'€E A8V OF L0} €¢'9c- PCC’L*EV'S 6¥EL  A¥9'C*6LGl V.6 Po8.L' v * G¢'Ge ‘AON HLL
91’66 96L'0F9€¢ G6'G  Q9E'0F9E€'€ <C€0C OG0CFOrve 1209 Qq20C+690L 80vl- O9L'0F1L0 <€9C 4091 +089 6¥§ 0/6°L ¥99'€l €€'GG- POB6'CF6.CC PO HOoL
¢¢’6- °L00FLLO0 /L'l 290S°0F9L'E Lc0- PLEEF6V6L ¥C'0 096LLF0Cv OF.L- 9/0% 180 LLyy- PS9OF10G G81LL Opl'c*l6¢l 0LGl- Qe6lvl ¥ 0v'GE des K6
Ev'vl OGL0FLPL 960 996€0F<cCL'€ ¢80 POVCFES6L €Vl O0€0°L ¥6L'Y L8. 096L'0+68'0 <¢LL Qegl’l*¥GCgL IS€ 9GZ’'L ¥8€'LL 08'0c  B99'LL ¥ 96°0¥ By (8
6Ll 980°0F9¢'L 99°¢ 99LF'0F60C PLOL PEGCFLEGL C€9E PIS60*ELY Vh'C OPL'0F¢8'0 <¢0€c de0’lL ¥69'9 GG'€ 9P6CC*86°0L 8E' €L O09EL'GL F vy CE Ane H2
Ll0'¢  PLOOF /80 6S96E 902L20F86C LIy OlOEF6cLL GL'0C PLOLFE9C G2'9- 0291'0F080 v6'Ll- PSELFGLS 06 OPSYLF6S°0L 299l-  965°8F0L'8¢ aunf (9
06l PZLOF¥8°0 999 P8L'0O*08L 8G'LL ©6€°€¥859L G6'0L PYOO+0L'Cc ¢88L 9299L'0%G8°0 P¥lL'Ll- PYO'L*GC'S /8- ©6L1%€96 ¢6'0- DO9€v'0l*/..¢CE Ke Hs
— P90'0¥890 PELOF0LL —  ®lECFO9VL 998~ PLGOF L8 G2l 9€L'0*¥690 80G- PPEOFLES O0LO- SC0L+186 <¢8'lL 2a¥8'LL +.L0°€E udy Hy
— — — - — — 18- PLEOFE0C IG€L- O6L'0F¥VL0 V6'€ POBROF8GS 0LG- 9Y0LFC86 <9/ PLEL ¥ 2€'6 BN HE
- - - - - - c8’l POS'0F02'¢ 0698~ 9¢C'0*¥80 6596lL- PLO0F9ESG 89'G 9PGE'L +8E'0L 96'€L-  P68L F€E00) ‘ad4 HeZ
— — — — — — — PGS0 F9l¢ — B9C'0 + LG} — Ve *F Lv'9 — SLE'L 6.6 — PELZF eV LL CUBl Hldvic
0, 0, 0, 0, 0, 0, 0, 0, 0,
S o el S5 sy S5 oS Yhen e ot SR Gt D el Gl Loate gon
UIMOID  J00US JOOY  YIMOID) e uImoI gy umorn T Sy T UIMOID  J00d UouRIg  IMOID T B LTS LMOID 1001 ARG UIMOID e 4y
ER LG s B MR WEMIE skSHE w3 SEMGE S

(51 = N) syjuow juaiayip ui bussuibojou xeued p|o-1eak-g jo ssewolq pue AGojoydiow ay} uj sabuey) g ajgel
SL=N) HEWREGFISHESF=F 5 ¢



KM A R MU R A = A AR R A 52 4 1 5

Vol. 28 No.3 Jun 2022

W LR AE AR PO, EARPOE A K S E IR 10-12H
A A AR LS, (HE MR S A AR A K R

“HEAZCIRAESER. R L EHEREES T —F
R AR =8 (F1-3) 0 EHEE = ERKEMH P A
K, KRR EN39.46%: FR B NIEOH i A+ 5HAI
127 R K KR, 705 N28.44%M122.71%; AR HAZ
MIEQH A2 A M Pl A, B KR NT72.48%; R &R
U E12 7 43 Bk A K B ik 1) B K AB40.50 om?; i B3890 Fk
FIZER N ZEG H A KA bl (63D . MR, =4FE4 =-Hrth
I N6H . 103 1A K127, =44 =-b6d L8k
ITH By MR RS A, 1012 1 B kAT LR 3 4y
[P A4
2.2 ZtEYMENENENTSHE

ANEAEKERMAR AT, ZLAMESRAAFTEES
(K1, &1-3) . =-LRSREH LK HHMAEKERE LI
PR . —EAERPEE =B AR B A RSR
KRESH THOI0H R, KR FEEMMEE =R A
e REAES A THRMO0A B3 mTH By (R1-2) . =454
=L AR KAECH . 10H K23 B, fe it K2y
87.61%, H7E12HRSRE K N3.57 ((3). L LArid, =t4
YRR AT A2 g, 5-73 BT E 3R K, 10-12H
FERAT A K. MESERNE, PEERM=F4ERSRAE
9 A RARFEAR (D, IXATRE R T 9H & & A K E 5 4E
KB R Y A, AR T T S .

407 —o— stz 1-year-old
—O— Wi4EA: 2-year-old
3.2{ —w— =4F/E 3-year-old

RSR

8 9 10 1
H#i (H) Date (month)

E1 FTERIEKER=tRELL (RSR) FIFSHFE (N=15) .
Fig. 1 Changes in the Panax notoginseng root-shoot ratio (RSR)
after different growth years (N = 15).
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Fig. 2 Changes in the saponin content of Panax notoginseng
roots after different growth years (N = 15).

The dotted gray line in A is based on the 2020 ed of the Chinese
Pharmacopoeia, which stipulates that the content of saponins (Rg, +
Rb, +R,) in Panax notoginseng should not be less than 5.00%.
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FR AR IE I B B G, IR KB IERE SR e — 4
=B PR = (4-6)1) MI=FEE =1 (B &
BUR AR PRI, AR AR R KR s R AR
HEAE =B =44 ZBE10-12 7 EEFT IR 501 R A4
A, MEAh, BTSRRI, =LA E 24 R I,
4-6H NEFAKEIER, 8-10 A A K g 3, il
AN I RE A f A it IR A S AR B R, — A=k
5-7THNE T K I B, 105 J9 B 5 AR Ko 1], PRAEAE
=-B4-6 7 NE FEA K IE], 10121 A Jl A K g 4], =48
=B NE FEA K I, 1012 8B iR K. &K
W74 RS TR TS S RO e g RO R, X ATRE
BT AT A A A R EURE, S AT A R R B LA
AR I A ERORE , BRI (] SN R R . AP R g R R, —
FE S US-THNE TR EK &G, 107 A E A K s e W
A = H4-6 H N E R A K I, 10-12 7 A2 B A K U 30
AR =R H N E TR K R, 10-12 7 v A A K g
s BIIRG, AFAEKFERE = LHE A A 4K m 6.
3.2 £ KFREMRZAXZLRAEIROESERK
RAMAEK R E BEERMRZ I AGHEDNT &, LEE
4 EN¥ (Hydrastis canadensis) #2248 5% T a4
ik, HEE TR KA E KGR P WS R R,
ZAEA A (Bletilla striata) 18 A K IE I (4-7H) e,
R R B 2K o 2 0 TR AR R — SRR R IR Y. AR R
FER TR, A AAKEREIN =L ERK. ERER. RK.
IR EAE. WAEARSREER & ETHEAS (£1-3), Bl =
FE =R RAERKERIEK LR 3 7= 2 0 B T aEE
—HEE = BE RS, BB A KT 4R PR A8
TEAE TR VR « EARKIR D W EY e, X 50 AFR &
[ @25 Y A4 NS (Panax ginseng) - HUHL. MR K.
R ZE 4 B 1 K A T DY AR A A = AR AR s SR B, xS
RER T A A =Lk 8, @B AR A=
S it R ek /D AR B R BT S 8 T T RE R BE
=LK, EERRAG R T, iR E R R T BOE R
G0 EBER, AR SR =B R AEK, SR =-ER A
S M BE S5 K, BETT S B =BT Ak, KRR T
Reit— bR AR L SR, EEFETR I —
SEAERAR AR E R ERRASWE, WEERTE R EZR
AR E D, ZEARE T EREME BFsiy
S XH V2 R R AR BRI &5 1Y AR g R
7N, RSREEFHAEKF RN N 2 Ftass, BE12A0ERE K
(B, X [FEETE B2 R IRAE12H 6y S 4R =B T 34 iR
ZUE PR KM I B8 AT fe g Rt — B R 9, —
FAEZ L FERMEALSWE, A ERK. R %
FAZLRBRESSRAERSHWE, ZEAEERER. R

R SR ERS, =FAE=b T ERRENE. B2, =F4E
—LMRREKEERE, HE1R2AGIT A . Bk, A&
GEE A R I, AR = AR SAE R AT R AL
3.3 ZHEE=EH YN FESTHHRIME

AR KA PR 5 M 2 A AR 2 AR A I AR AR PR AR R )
FERFK. V4L KNP (Sargentodoxa cuneata) % £
TR WIHERR . FERAL R TSRS EEREE S T1-3
AR, KM ER R, +/\ELE NS (Panax
ginseng) EM B & 2 HEAE NS HI3ME, & /\FAEANSH
2551 ARG RER, =FA=LaBE T RES S
FHEAM—F4 =4, L =FE = CERAMN L EHF"
Ik Bl {1 276.00 mg/tk (2B, £4-5) ; iX— W50 45
RIEJiads . HongSE K AR ERFIM A LI LTS &
ot A K AR R i (5 SR PO P8 B TR, R AEK A R
2 ) 6 R Sy Bl A K R I 3h A2 4. )11 CAconitum
carmichaelii) WY EAE5-8H 2% L5 B
fash, E7HEFIEE™. ILEhEM R LI, NYE NS 4
6], 44118 (Lonicera japonica) STy A2 35 i i & B S8
BN B Y, GRRE = HF AR R EEY. A REM, 7
H#Z8H, —HFA =R &E S/ MaE ks e, 3HE
MH, BHFA LR &SRR TUEE N, XRH—F4E
A AR =0 3 BT IR A I8 B 138 4 ) A AR
AW AR 2R, WOk AR AR A8 55 A IR A AR = AR SR I Bl L
ANy AR AR AR R B IR AR = ) R A
MEREERCR (Bl2) . [FRS, gE—3D3R I = = 1E3-5H, %
H2E Kl BT EFRAK, R T KEOKIEY), B &5
AT 3805 6-11 7 WA AR 38 A0 vk A2 A AT B Ab T 2h 2 P ik
A, AR B R AR R ED 3T, WMok AR R A
IR E RN TE11-12H 8 IR EK S, LW i B A X
P, AR A R B G, FLE =R = LEANMEK
JAEARG~ Rb IR AR B BOK, 8 B f KAE. thah, =4
A =-EEBEAEK AN EHRG, + Rb, + RS B 17512020/
(e NN E 25 00 B 195.00% b e, HAE12 34354
B, M4 =-EE1-6HRg, + Rb, + Ry & B A IE# (rh
He N IR E 25 ) M E H5.00% R, — - =L S5
T A R I B 25 S 2 b (2B) . AR Rk — P =L F
BME 3 B R R A TR AR,
3.4 EERYEAFMFEEKERNHHE

A RO R A R R B T R 2 AR A 2 T R A 0 R
AT 340 60 SR AT 4 IR A B B AR AR, 3 AR SRS R SR A PR B
% B8 v 258 B RN = o, DT I 1) A £ i TR e K T AR
. XMEEWA RN, “FAEZEEEN e REES T A
EAEZHR, HARZEEEE 12 A0 L B, s s
200 R B & RN 12 A, LA 2 A0 R i i K
YRR, =44 R HE (Glycyrrhizae glabra) ) H 547 A1
HERGRULATEYET - FEMWELE, HEKEE R
e, R 34 o R H B A A R WA PR, SRR S et
FWII, KRR, = LR S ERESEMER RS
=M, A AKAE R =G0 sk R B R H I 2l
A, A =R 12A R e IR B e R E, BRI
RSRAR AR B IA B 5 K (£1-30 BD , REH=FE =+
EA2 R AR B R S B . AR S A A RL I ik e
AR T ARG R, (B )5 R R N A R B & R
AN T 20 AR SE BEAT . AT AR AE K IR = e
AR A A R R A R RN R AT 5 A T, R
B =38 BRI M12 A 40y, UL =LA 3 A ac H: R IR,
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AT T 45 SR L L AT AT 7E 4 SR S NP 4R A0 S A R 7.

4 %5 i

ARKEREEVH = ELAKAFNEETHEA. SEKER
M =LA KAAENNER S, —F4 =L FEERES
FHAMEY, WEAE=ZCLEREESSWRERLHEY, =&
AT EERENEY, H=F4A =AM N EHEY
i 15 GEEAKERENE N, —FE =R A
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