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Abstract: Objective Based on the correlation between genetic, environmental factors and quality traits of Salvia miltiorrhiza, the main
factors affecting the quality of S. miltiorrhiza were explored. Methods A total of 22 S. miltiorrhiza populations (three single plants per
population), planting soil and climate factors data were collected from different producing areas. Genetic diversity and genetic relationships of

different populations of S. miltiorrhiza were analyzed based on inter-simple sequence repeat (ISSR) and start codon targeted polymorphism
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(SCoT) markers. The contents of cryptotanshinone, tanshinone I, tanshinone ITA and salvianolic acid B in different regions of S. miltiorrhiza
were determined by HPLC. The physicochemical index and mineral content of soil were determined by atomic absorption spectrophotometry,
flame photometer method and inductively coupled plasma atomic emission spectrometry (ICP-OES). Results  The results of ISSR and SCoT
analysis showed that the S. miltiorrhiza populations in Sichuan were grouped into a single cluster, which in Shandong were distributed in
different cluster groups. The correlation analysis showed that air pressure and wind speed were significant positively correlated with tanshinone
content, and the number of days with daily precipitation > 0.1 mm was significant negatively correlated with tanshinone I content and number
of alleles (Va), effective number of alleles (NVe), nei’s gene diversity index (H), shannon information index (/). Air pressure, relative humidity
and the number of days with daily precipitation > 0.1mm were significant positively correlated with salvianolic acid B content, and negatively
correlated with Na, Ne, H and /, while sunshine hours were significant negatively correlated with salvianolic acid B content and positively
correlated with Na, Ne, H and /. The content of cryptotanshinone was significantly correlated with soil texture and the content of Cu and Mg.
The content of salvianolic acid B was significantly correlated with the content of soil organic matter, K, alkaline hydrolysis N and available K.
Conclusion The interaction between genetic and environmental factors influenced the quality traits of S. miltiorrhiza. The genetic variation
of S. miltiorrhiza populations was small in Sichuan and large in Shandong. Precipitation, humidity and sunshine were the main climatic factors

affecting genetic variation and accumulation of tanshinone and salvianolic acid B in S. miltiorrhiza. Soil texture can affect the accumulation of

cryptotanshinone, and N fertilizer can promote the accumulation of salvianolic acid B.

Key words: Salvia miltiorrhiza Bge.; tanshinone; salvianolic acid B; genetic diversity; environmental factor

HE R ) 208 A% 5 DR 2 v 8 ot 245 FH AR 0 T B
FAAT N ER ZR . DNA 73R o] DL & X
737 WK Bk ) WA o 24 FH A P 7 A i A= )
A2, O RERIERET DNA 75 FFrid 1)
WAL ZREE S TS T JRAN . PAKCER . H AT M
UM MURR 25 it o A FH A HOBURR () IA 5E 5 24 6 D A
M AR AR, B, SR B a1
B K E 2 &M (amplified fragment length
polymorphism, ALFP). f& ¥ 5 & J¥ %] (simple
sequence repeats, SSR). AHIKFHIT M £ &%
(sequence related amplified polymorphism, SRAP).
fij B85 & 7 41 [H] X Cinter-simple sequence repeat,
ISSR). HFr#EIs %1+ 23 (start codon targeted
polymorphism, SCoT). HIZHTFR L &M (single
nucleotide polymorphisms, SNP) 7E N [ K& 745
] T 2 AEE 0, Horp, ISSR A1 SCoT
TEASI YAt BN, ki, =R
SR AT NI F T2 R AL 2 REPE SRS OR
FRAS NN

(PR AT ) drgg s “ L BT, BB,
HEAE” FrER RS K ISR KA
R T A FE R AR D2 R, TN A
A RS SR, IREAMRE, W
TRZR 73 M1 24 TR P 1) ot Jo 5 60 DA A A7 1) BA 855 2 T
I RS, filan, AE-F 380 o H BN %L pH.
Sr. Ca. S FIZZHLtE K &5 A4 25 A 7 #02 F it 36
BRI E TR R =04, H R 3
ER 00 JEE 2 5 M) 3 B 2 B R R 3 P 2 0 B

6 248 BG40 ) DSBS i A% DRI 3R PN A 85 (R 3R
(ISZMR AL, 29 AR BT RSB AN 7 b 1 477
A5 N SC R R A 2 ) 24 AR 0 0 I A A 0
sl ARk, BEAE B AR IR B TR D . AR
BHrh M e o TEH B AR FEERIE. K
2 PR 7 X 2 A AE K S R 5 i A v 4 5
B, MR TEERMEETLRE, AWk 7
29I o BEU718

F+ 2 Salvia miltiorrhiza Bge. i J& J§ & #}
(Labiatae) M JBHJE SalviaL., NZFEALFAHE
Puot, DLHT AR RARZENZG, T 967 5O
i HEA L I MR &R IERY . P,
Z WA PS5 2P 2 b F I s 2R 2%
B2, RIR IR FHRIR AL FHBER B S0 2
FE BRI S 2324, AR BN, FHS
KPR IR EAEY) ORI B) B HAE
SR T IRE < PO IR T 28 < Ol PR AP S5 2 M 2 B
I PR b 732 I o i IR0/ S 095 (PRI 9R 97 125200, P12
— MR PP LM PR AR B R by, B AR P SR
TR AR I R SR O IR E
RivEEL SR, Tz TREER, by k.
e S X, PEAL. PO A XA A . 1Y
N Wz BEVE ., TR A2 P 2 RS B AL Gl
X, Hrb, NI RT =P S48 &7 X P2 i
B, —BEAE NPT S O R BE 24
K& 1T v R 2R e T

LR, BT 2K R A G 5 50R
Br o iR A, R PE, fEfRE k. T



¢EH 2024F 67 $£55% B 128 Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 12 4173 -

T, BT It B, S EUE A B BRI
IR SR EAWIY KGR, Z 500 H s Kok, FHS
MZIM T IR A, 20k o A E A DURE, ™
R HT AL, LR R . R, AR AL LA
KAV T, BFaRE M 2. WD &S
B i, 5ePA. B, “FED. WEfH)Il. v
MRS S 2 BRI X P S DL R s X+
S N SO 5, A ISSR Al SCoT Fric Xt A
7] 772 X FF S AT A ARV, IRES S RO
gy ERHEE N, B PSR
K7L S MENEESEE, NS E
PR ARG B PS8 PR 1 77 Xk 4
PEHLIR AR -

1 UEEMH

T100 PCR 1X (3£ Bio-Rad A 7). GelDoc XR
B A% 248 (351 Bio-Rad A F]). DYY-7C %
AC CAE IS — MR E R A F D). BCD-
532WDPT R IR VKA (5 S R B FR 2 )+
LC-20A BIE R it (HA AR D CR22N
B A R B 0L (FE[E Eppendorf A F] ). Thermo
Scientific™ iCAP™ PRO XP ICP-OES (Z[E Thermo
Fisher &) . AR KE 22 M= S
miltiorrhiza Bge JE#E, A EHFRANLIEE 3 BRIEH
Sy UG ELE . T PESEAE R R
TR = W P2 AR E P26 Mgy, A
KEFSIRPR L, MEEREGERWER 1. 2 k.

x1 TEASRERER

Table 1 Information table of different collecting places of S. miltiorrhiza

F5 JEREm S B JERER S KRS PR/
1 SCZJ-1 g )i T AT R £ T 2
2 SCZJ-2 g )i T AT R £ WG 2
3 SCZJ-3 g T AT EAN S WG 2
4  SCZJ-4 g I EE NS Fexs 2
5  SCZJ-5 g )i TR EEM 2 Fexs 2
6 HNYC-1 T TN EFES ks 2
7 HNYC-2 N W) BETE S Fers 2
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15 SDPY 7= [N I =R =t Fexs 2
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Table 2 Soil collection information table of different
producing areas of S. miltiorrhiza
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Fig.1 ISSR (A) and SCoT (B) amplified products of S. miltiorrhiza from different populations
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3 ISSR 5|¥IFFI BRI HBEER

Table 3 ISSR primer sequence and amplification results

314 1Y (5°-37) TB PB PPB/% N. N. H I
UBC 808 AGAGAGAGAGAGAGAGC 12 12 100.00  2.00 143 026 039
UBC 811 GAGAGAGAGAGAGAGAC 11 11 100.00  2.00 1.68 037 053
UBC 822 TCTCTCTCTCTCTCTCA 8 6 7500 175 135 020 031
UBC 823 TCTCTCTCTCTCTCTCC 12 12 100.00 200 142 023 035
UBC 825 ACACACACACACACACT 12 12 100.00  2.00 1.19 0.14 026
UBC 826 ACACACACACACACACC 9 9 100.00  2.00 1.57 034 051
UBC 827 ACACACACACACACACG 9 7 7778 178 140 025 038
UBC 834 AGAGAGAGAGAGAGAGYT 12 12 100.00  2.00 146 026 039
UBC 840 GAGAGAGAGAGAGAGAYT 9 100.00  2.00 143 026 0.40
UBC 841 GAGAGAGAGAGAGAGAYC 7 100.00  2.00 1.54 030 045
UBC 844 CTCTCTCTCTCTCTCTRC 9 100.00  2.00 127 0.18 029
UBC 855 ACACACACACACACACYT 10 8 80.00 1.80 133 020 032
UBC 856 ACACACACACACACACYA 10 9 90.00 1.90 125 0.17 027
UBC 880 GGAGAGGAGAGGAGA 10 10 100.00  2.00 140 024 038
Mt 140 133 95.00
SEHAME 10 9.5 195 141 024 037

FIF POPGENE 1.32 115, 53] Nov New H A I, H
o UBC 811 [1) New H~ I S IUEE S =i, 73708 1.68.
0.37 F10.53. UBC 825 ] New H. I & IEHIAR,
3919 1.197 0.14 F10.26. Naw New H A1 T FIME )
AN 1.95. 1.41. 0.24 F10.37 (£ 3).

M 36 X SCoT FI¥HhILTkH 10 M 1 5&HnH
BT, EEVEIFRIEI, FTYHE 22 N PESERE (66 1
FEAD [ DNA. i 97 2460, H 93 h%

Bl FIZEMNEN 95.88% (B 1-B, & 4).
SCOT 28 5 Mk oA 7 2%, AN Hj
J& 7%, PPB } 100%. SCOT 3 SI¥fk 480

(14 %50, ZEMEEKN100%, FHH SCoT %I%m,\ﬁﬁ
T2 SRS B &, SCoT28 [ Nev H. I #1565
W, 43 1704 0.40 F10.58. SCOT 14 I New H. I %
THERURA, 2038 1.334 0.19 F1031. Now New H A
T FME 9 1.96. 151, 0.30 #1045 (£ 4).

F 4 SCoT S|HMIFFIRIELER

Table 4 SCoT primer sequence and amplification results

Gk SIYIFFF (5°-3%) TB PB PPB/% Na Ne H I
SCoT 2 CAACAATGGCTACCACCC 12 12 100.00  2.00 1.52 0.31 0.46
SCoT 3 CAACAATGGCTACCACCG 14 14 100.00  2.00 1.46 0.29 0.45
SCoT 14 ACGACATGGCGACCACGC 8 8 100.00  2.00 1.33 0.19 0.31
SCoT 18 ACCATGGCTACCACCGCC 10 9 90.00  1.90 1.49 0.29 0.43
SCoT 21 ACGACATGGCGACCCACA 9 7 7778 1.78 1.49 0.28 0.42
SCoT 22 AACCATGGCTACCACCAC 9 9 100.00  2.00 1.54 0.32 0.48
SCoT 28 CCATGGCTACCACCGCCA 7 7 100.00  2.00 1.70 0.40 0.58
SCoT 29 CCATGGCTACCACCGGCC 9 9 100.00  2.00 1.50 0.28 0.43
SCoT 31 CCATGGCTACCACCGCCT 11 10 9091 191 1.53 0.31 0.47
SCoT 35 CATGGCTACCACCGGCCC 8 8 100.00  2.00 1.58 0.33 0.48
Mt 97 93 95.88
FEIE 9.7 9.3 1.96 1.51 0.30 0.45
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32 AEIEEFSIEEZHEMST
gh4 ISSR 1 SCoT #nic it HAE ER IS
BHEZHEMESEL N, WUl 1.64~1.79, “F¥{EN

0.26, F#1ME 4 023,19 0.31~0.37, FI{E N 0.35.
Hordr, IR XS R ER S, BfE 2t
BONFEE, NP~ X ARG ERE, e 2t

1.71, Ne N 1.34~1.43, FHMEN 138, H N 021~  BAK, faEtim (& 5).
%5 TREHEASBEESHEMSH

Table 5 Genetic diversity parameters of S. miltiorrhiza from different populations

JERER S PB PPB/% Na Ne H )i

SCzJ 130 64.04 1.64 1.34 0.21 0.31
HNYC 140 68.97 1.68 1.38 0.22 0.34
SXQW 149 73.40 1.73 1.41 0.23 0.36
SDXT 154 75.86 1.75 1.41 0.24 0.37
SDMY 142 69.95 1.69 1.43 0.26 0.37
SDLQ 156 76.85 1.76 1.39 0.25 0.36
SDJN 161 79.31 1.79 1.41 0.24 0.37
SDPY 150 73.89 1.73 1.38 0.24 0.35
SXSZ 140 68.97 1.68 1.37 0.23 0.34
SXSY-Y 130 64.04 1.64 1.34 0.22 0.31
SXZA-Y 144 70.94 1.71 1.37 0.22 0.34
FIME 145.09 71.47 1.71 1.38 0.23 0.35

33 AEFALEE#EIEEES. PCA REBESH
B R B 2 FH R AT B SR A (R SR G OR R I B
S8y, L IE AN, R BRI SEZ 0 Rk .
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Fig. 2 Genetic distance analysis (A), PCA analysis (B) and cluster analysis (C) of S. miltiorrhiza populations based on ISSR

and SCoT markers
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Fig.3 Chromatograms of reference substance (A) and samples from different populations (B)
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Fig. 4 Active ingredient contents of S. miltiorrhiza from different populations
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WK (SDMY) (WSS, FESERILL R B2
M & Sy 2 T H AR 2 X, IRH, SDMY il 4R5¢
B (SDIND HPFZEla & &5 m T HA =X . itk
&b, SCZI. hiZRIEf (SDLQ). 1LZR#ZE (SDXT)
A E )1 (HNYC) S5/~ X BA R S
S, BMAIE, SCZY & & FH0R B, LA™ XfHZ
ISl & B, 1 SXQW IFHSHiib &
VIFIFHR R B 35534 T HoAh = X
35 FAEEMSEEREES ST

FF &&= Hula) () 2 NS R T30 0 52 7,
Horp, SPYMAHEEAE 51.02%~80.91%, HEFK
#=>0.1 mm I REAE 66~123 d, X 2 MEH
FIUADY ) L, BerimiNikz, ik
A%, Ak HMBKE 32.0~151.8 mm, 4 H B
BAE 1 084.4~2363.4 h, Hr, PUJIHyLFIRE TR

PN R 50 RAR T AR LA =t P RURAE
13.37~17.77 C, BRPGRIMHAL, VUL, F
B IR (19.68~22.33 “C) WD Ak
& BEVE RN NS . AR X i AUE S IR
JE~ PR . IR T oAb~ X, B
B 7K & =0.1 mm HEACTHA= X itk X
(IR R, MXHEERK (R 6).
3.6 FASMEITIEBUMRSH

1 ANAFEE PR 6 A= IR Z +,
2RO D R, 2 AN PR HUON B E L, 1A
ORI FE . PESRE L AR
BHEEW MR EE (R D, - BXAH >
P S PE IR pHY AL & & ST
BHHTIE, 4RER SXQW FHS Mg 1% pH
5 =(8.37), SDMY FHZFi i L3 pH /N (6.75),

R6 NE~HMSREIREIE
Table 6 Meteorological data of different producing areas

G5 BAME/(ms™) RIESE/MPa i Uk /hPa BESIR/C S EMPa F 2 min Rig/(m-s™) FHSE/C  FKSEMPa
SCZJ 18.8 953.1 994.0 385 972.44 141 17.77 17.74
HNYC 226 956.8 1004 4 38.6 977.97 3.12 15.29 12.44
SXQW 20.1 943.8 990.8 38.5 963.96 1.49 14.87 10.45
SDXT 219 979.9 1028.8 383 1001.90 1.83 14.55 12.52
SDPY 29 977.6 1028.2 36.6 1002.33 2.99 14.75 1345
SDLQ 212 993.2 1041.6 36.6 1014.6 1.98 14.23 12.63
SDIN 253 976.1 1024.3 372 996.64 246 15.37 12.01
SXSZ 183 912.1 952.1 36.7 930.80 2.00 13.37 11.74
SXZA-Y 159 916.9 957.3 36.9 936.22 1.44 14.15 13.38

G PRI E % F S/ C HKE =0 1mm HEud HERSUh ARE/(ms™)  mAHBEKEmm  FMEHEE %

SCZJ 80.91 2233 123 1084.4 92 1122 19

HNYC 58.90 2023 88 22104 15.8 62.6 5

SXQW 51.02 21.04 66 2288.0 9.5 32,0 5

SDXT 60.74 20.39 69 23211 11.6 1214 9

SDPY 64.29 19.72 79 2141.0 157 151.8 9

SDLQ 62.38 19.78 76 23303 9.6 120.1 10

SDIN 5443 2043 76 2363.4 13.5 113.8 9

SXSZ 66.00 19.68 106 1958.7 12.1 55.1 6

SXZA-Y 73.02 2133 116 1903.3 10.7 535 9

=7 ARZHFSMETIER
Table 7 Planting soil texture of S. miltiorrhiza from different producing areas
FEd s 2~0.02 mm 5 &/% 0.02~0.002 mm %5 &/% <0.002 mm 5 E/% T4

SCZJ 58.52+4.24 19.58+1.56 21.90+0.87 R EIE L
SDIN 33.25+2.12 34.75+1.33 32.00+1.18 WA+
SDMY 80.57+7.36 10.354+0.41 9.08+0.09 WiE L
SDXT 44.5042.05 32.00+2.23 23.50+2.21 A+
SDLQ 45.80+3.41 25.60+1.24 28.60+2.39 BERE L
SDPY 82.11+5.19 4.54+0.08 13.35+0.99 WiE+
SXQW 31.73+1.22 38.02+2.57 30.25+1.21 BT
HNYC 33.00+1.01 37.78+1.98 29.22+1.94 BERE L

SXSZ 31.75+1.17 38.75+2.07 30.50+2.11 BERA L

SXZA-Y 28.60+0.98 36.28 +1.81 35.12+2.32 BERA L

SXSY-Y 4524+1.29 29.82+1.53 24.94+1.67 FiEL




¢EH 2024F 67 $£55% B 128 Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 12

« 4179 -

AFE =X 4% pH EHANT 6.75~8.37 #&KF ™ X FH
SR 3 pH H 2 PRI SS B, B kEr I,
SAEHYERI R E B 3 A T A K (B 5-A).
Pl LR AN & &L SDXT &M, N
28.17 g/lkg; Lh SXZA-Y ik, N 7.15gkg, BT
SDMY #1 SXZA-Y ks, AHLREEKRZH
10~20 g/kg (] 5-B). - 3ERH B 32 i 2 /2 1 &

A
8.5

a b b
b b

8.1 .
774 d e
73 f
6.9 g II
65 H EHEEEEEEE®N
SCZ] HNYC SXQW SDXT SDMY SDLQ SDIN SDPY SXSZ SXZA-Y SXSY-Y

B R4
C 25

+-3 pH

T el
(=]
S

Fjg

(cmol(+)-kg™!

kA

HHR S EIQ kg™

BRI AT A B S ) B AR R, AR AT
FL 45 TR WA [ R A b P S i 1 38 BH 25 7 22 460
BHHEEEZER (P<0.05). Hi SXSY-Y +
MBS TS A, N 20.482 cmol(+)/kg. K&
SDXT A1 SDPY 2 AN/~ #h & B A4, HoAh JLAN ™
S M LIEHE TSR EHE 10~20
cmol(+)/kg (K 5-C).

w

0
SCZJ HNYC SXQW SDXT SDMY SDLQ SDIN SDPY SXSZ SXZA-YSXSY-Y
FdR g

SCZ] HNYC SXQW SDXT SDMY SDLQ SDIN SDPY SXSZ SXZA-Y SXSY-Y

R AR

5 AE~tASHELTIE pH (A). BIRSE B) RABETFIHRE (O WE

Fig. 5 Determination of pH (A), organic matter content (B) and cation exchange capacity (C) in S. miltiorrhiza planting soil

from different producing areas

3.7 ARFASLEPT RuRSH
PSR L HOE M N P K A
R, AFEF=HF S FE LR m N &5
K, A 3.80~66.85 mg/kg, HH, SXQW
T N SRR (3.80 mg/kg), SCZJ
SDMY 2 /M= th L 3 H il N2 5 %50 Al ™ b 5=
H. LIEHEN P HESHLT 27.61~63.29
mg/kg, 11 BIEFEREM P SRR EE. +
HOE R K WA REW], SXQW LHE#E R K &
Wi, &% 420.95 mg/kg. AFEFHI4 N 27E

1.00~4.97 g/kg A5, 4 P &1F 0.19~0.67 g/kg,
4 K A 9.27~25.46 g/kg (£ 8). #t—EXf A
[ K 4R b PF 2 bR b g8 b 1 B 2 oo R AT I
S, SFEHNICER T CaMI& &M, Cu IEE
L. &7 Na. Ca. B Ml Mg Je& A4k
YRR, RAE LS E A A ¢, M A
5 8 s 77 B LA AR S R
Ko TEHLFZ X SCZI PR HL W F 2 Fil 13 vh AL
Mn. Ca. Mg & LHLICER & & U] BAR T HAth K8
e, B & E T HAR S (R 9).

*8 AR-HMASHETRIXETENSE

Table 8 Contents of macroelements in planting soil of S. miltiorrhiza from different producing areas

BERS  NAgkg")  Plgkg™h) K/(g'kg ™) BAR N/(mg-kg ™) WA P/(mg-kg ™) WA K/(mg-kg™)
scz) 1.5940.04  0.51+£0.03 10.22+0.22 66.85+2.12 15.48+0.31 87.62+3.26
SDPY 2.5240.06 0.56+0.02  16.89+0.31 30.68+0.83 63.29+2.20 206.67+6.45
SDLQ 2.5240.07 0.46+0.01  14.51£0.25 29.6340.61 23.2240.15 230.48+6.73
SDMY 1.00+£0.04  0.67+0.02  927+0.22 62.07£1.51 22.3140.21 63.81+1.86
SDXT 49742009 03620.02 254620.42 10.66+0.17 20.03+0.17 387.62+£7.56
SDIN 2642005 0.6420.03 132440.17 21.05+0.29 18.67+0.18 173.33+6.73
HNYC 2702006 0.49+0.01  13.40%0.20 45.15+0.57 2823+1.12 201.90+6.73
SXQW 2612003 05620.02  20.7020.33 3.8020.06 36.421+1.20 420.95+7.96
SXSZ 2.05+0.07 0.59+0.01 16.10£0.26 33.02+£0.32 48.7241.32 282.86+7.20
SXZA-Y 1.354£0.02  0.1940.01  14.67£0.25 55424122 17.76 +0.29 182.86+5.87
SXSY-Y 24040.04  0.5140.03 17.05+£0.38 49.1241.05 33.69+1.08 311.43£7.12
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Table 9 Chntents of microelements in planting soil of S. miltiorrhiza from different producing areas

Fi%'S Na(mgkg) Almgkg") Mn/(mgkg!) Ca(mgkg!) Zn/(mgkg") Cu/(mgkg!) Bimgkg!) Mg/(mgkg")
SCzZ) 602691975 43442+1083 318.08+10.52  842.25+19.65 57.49+1.02 7.68%+0.06 1716.64+2529 736.67+16.89
SDPY  10277.8%+133.1 337334675 266.67+9.21 29275049523 57.25+124 4.86+0.02 1140.00+21.47 276.71+£9.51
SDLQ 6700.3+119.2 4785.0+88.6 340.831+15.63 1408.08+40.36 57.13+1.12 8.26+0.07 1034.17+£17.76 1 166.42+22.53
SDMY  8720.51+120.4 10423.34+201.3 802.001-24.81 13 614.17£365.56 96.52+2.85 41.56+0.89  870.58+9.96 4 463.72+82.69
SDXT 43434+886 8887.5+151.8 330.25+17.56 63 844.17+836.15 55.07+£1.35 17.084+0.22 1140.46+28.72 2 097.92+50.36
SDIN 5858.6190.2 8388311263 393.42+12.62 6925.83+312.50 85.124+228 9.23+0.42 1576.75+34.28 1217.33+25.78
HNYC 476431807 6459211988 426.17+11.35 28 710.83+563.88 64.54+1.36 10.23+0.56  428.50+8.85 3465.50+78.12
SXQW  5816.5+69.8 7135.04185.2 455.324+9.88 15693.33+434.26 127.83+3.68 9.13+£0.08  669.38+20.88 1 730.831+33.65
SXSzZ 5984.8+77.6  6192.5+195.6 453.83+12.02 17 355.83+222.54 110.88+2.85 8.68+0.05 615.331+10.05 1 606.42+36.58
SXZA-Y 49327+59.5 8695.0+188.4 412.08+9.61 1459.25+18.65 77.99+£1.75 11.52+0.18  892.42+12.65 1 850.50+28.54
SXSY-Y 569024663 6860.84153.8 803.334+21.75 484583+132.24 91.23+2.31 19.08+0.28  596.17+7.69 2764.17+42.76
3.8 MREETFSASBEHMSHERMY S RO AT AR 0, RILEF SR & &

PS5 A R SRR 2 8] I H
ANFEREFEIAR OO, Kol SUESFSFHSEA.
ST, BafF S 5 5% (P<0.05) Bib 3 FA X
(P<0.01). HFF/KE=0.1mm H¥5SH1&E
BEREAMEK (P<0.05). FH/KSIE. FEIMEXT
WA, HBEAKE=0.1 mm HE S5 B 58K
W#E (P<0.05) BiiEZE (P<0.01) IEAHIR, HIER
I ECS FHIYER B & R U OE (P<<0.05) (A
6-A). [FIS, B LIREAAERIR KA BT R S E S5

55 4 38 5 7R <<0.002 mm 7 42 25 8 35 I Uk %
(P<0.05), JI%E B S &S LIRS EME
A (P<<0.05) (8 6-B). BSIB&E 55
FiE L3 CuMg TTER & E BT (P<0.0D)
BRI, PHRYBRUEY R PHRER B & & 50ff
N (HN) &8 E2MREEEIEMIE (P<0.01), 5 K.
B K (AK) FE2EEE (P<0.05) St &% 7AH
% (P<0.01) (H6-C).

g bRk, K. AL 3 Cu. Mg ot

A 100 B
0.80 PR 1L 0.60
g.gg 0.40
: JH5 1 0.20
g.zo 0
-0.20
_8'4218 Kt S  0.40
—0. . -0.60
B
_828 | FH R 0,80
® ¥y Ho® oEoE R @B 8§ N ' I g i oH g O
Err = gr Errc®ECL T ER ¥R OB @ oW oy
K g ZE B R L 8 %¥ 2 £ 8§ 8 L 8§ B # &2 &
OB OB B F o 8 E K - F K OE ' e £ E
= R " A S = E E E
on 5o B I =3 S 8 8
K4 c 9 <
i 1 o o
jung o~ Z Vv
C g
o
FIE 1L, 0.90
—_ 0.60
] ﬂ FEWI 0.30
0
WSt S -0.30
S -0.60
| FHEAE: B -0.90
N P K HN AP AK Na Al Mn Ca Zn Cu B Mg

TFORBEMR (P<0.05); "RREFEML (P<0.0D), TEF.

“indicates a significant association (P < 0.05); "“indicates an extremely significant association (P < 0.01), same as Figs below.

Bl6 SEET (A HREUIER B) LRETRAEZE (O SASBIMTTEZERBXMETT

Fig. 6 Correlation analysis of climate factor (A), soil physicochemical index (B), soil mineral element content (C) and active

component contents of S. miltiorrhiza
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Fig. 7 Correlation analysis of genetic factors and climatic factors (A), soil physicochemical index (B), mineral element

content (C), active components (D)
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