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[Abstract] Objective: To conduct genetic variation analysis of 11 cultivars and 7 wild populations of

Angelica sinensis in Gansu province based on the chloroplast gene (cp DNA) , and provide references for
germplasm identification and breeding of new cultivars of 4. sinensis. Method: Three pairs of cp DNA primers
were used for polymerase chain reaction (PCR) amplification and sequencing of 4. sinensis samples. MegaX was
used to perform statistics on sequence characteristics and calculate mean genetic distances among A. sinensis
populations. Unweighted pair-group method with arithmetic means (UPGMA) clustering tree based on genetic
distance was constructed by NTSYS 2.10e. DanSP v6 was used to calculate sequence polymorphism and Tajima's
D of 4. sinensis. PERMUT was used to calculate the population structure of 4. sinensis. Arlequin v3.5 was used
to perform molecular variation analysis, and PopART1.7 was used to construct TCS haplotype network. Result:
Three pairs of cp DNA primers were amplified, sequenced, compared, and combined to give a sequence length
of 1 759 bp. One variable site was detected in the wild 4. sinensis and 480 variable sites were detected in the
cultivated 4. sinensis, including 97 singleton variable sites, 383 parsimony informative sites, and 152 insertion-
deletion sites. In the three regions of matK, psbA-trnH, and rbcL of cp DNA in the wild and cultivated
A. sinensis, matK was the region with the highest polymorphism. Tajima’s D of all the combined sequences of
A. sinensis were not significantly negative, but psbA-trnH and rbcL genes of the cultivated A. sinensis were
significantly negative, indicating that the 4. sinensis followed neutral evolution on a whole, while psbA-trnH
and rbcL genes had undergone selection. The degree of genetic differentiation (Fst=0) among wild populations
was lower than that among cultivated populations (Fst=0.114 19, P<0.05). The degree of genetic differentiation
between wild and cultivated 4. sinensis was relatively high (Fst=0.942 55, P<0.01). Genetic variation in the
cultivated 4. sinensis was mainly found within the populations (89% ). UPGMA cluster tree based on genetic
distance showed that the wild A. sinensis and the cultivated A. sinensis were clustered into one branch,
respectively, with a distant genetic relationship, and the population 3 in the cultivated 4. sinensis was far from
other cultivated populations. The TCS haplotype network consisted of 15 haplotypes and 4 unknown haplotypes,
which was divided into 3 parts, with a large number of variations among each part. Shared haplotypes were only
found in the wild or cultivated groups, and there were no shared haplotypes between groups. Conclusion: The
genetic diversity of 4. sinensis was low at species level, and the population diversity of the wild was lower than
that of the cultivated. The degree of genetic differentiation between the wild and the cultivated 4. sinensis was
high, but that in the wild and the cultivated populations were low. Genetic variation in the cultivated A. sinensis
was mainly found within populations.
[Keywords] Angelica sinensis; chloroplast DNA(cp DNA); wild; cultivated; genetic variation
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VIR G R T e Z RV MR G A ¢ R SF W50
T 5 AR ARBESE A 3 % ep DNA 5]
Py R A HRE® A RESHSM(R)S
7B A Y H R RE L 43 BT 30> op DNA JF 51 B i st
P8 S, i 24 9 s BEAE cp DNA K B st 2
BEVE, PR i 1 18] B0 AR GE v Ak ¢ 28, 2 U3 A b o
SEE MR R IE T RS
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L1 MY 35409 F 2013 4F 8 1 R A HM ik &
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Table 1 Sample collection information

2019 4F 7 A % A H M A& 2 7 i IS 0 R R 2
o, 3G 1A A (R ) 164 45 FEAS  HURE B PR3 4 34
B4 By AR AR, T 20 B REIA 32 AR RH R BORE A
B B T RE 2 A T R 2 R A b 2 B
HHE % B BRI E N RTER Y HE 2 H Angelica
sinensis I MR o R B SR 48 T 94 5 ML 7 (Vicatia
thibetica) . KK 24 3 (Levisticum officinale) . 7~ 4 IH
(A. acutiloba) At F+ M 21 (4. paeoniifolia) | 1 it
(A. dahurica) W FE AR AMERE, DL B AR L 1 &8
RHRYE., RIREERE L,

Ja e A KA S S WH/m B HA
1 IR IH 145 A T R 103°58'32" 35°05'09" 2322 18 H 8
2 IR IH 25 A E e R 103°58'32" 35°05'09" 2322 16 F 5
3 R IH 345 A E e R 103°58'32" 35°05'09" 2322 3 pEg
4 IR IH 445 A E v R 103°58'32" 35°05'09" 2322 18 PEg
5 IR IH 545 H b 2 s v T T IR 2 103°58'32" 35°05'09" 2322 17 Pag
6 IR IH 645 H o 4 s v T T I 103°58'32" 35°05'09" 2322 25 e
7 D42017-01 H A S P T IR 103°58'32" 35°05'09" 2322 26 F ks
8 S £ oo H i A 5 1 T U 103°58'32" 35°05'09" 2322 25 K
9 10G % 8 A E e R R 103°58'32" 35°05'09" 2322 4 K

10 20G fi 8 A E e R R 103°58'32" 35°05'09" 2322 7 F ks
11 30G 4R IR b E e R R 103°58'32" 35°05'09" 2322 5 F ks
12 215 T E T TR 104°49'34" 35°20'03" 2179 1 LIge0
13 EYE A s T R 104°47'54" 34°20'05" 2335 2 WA
14 EYE| A E T TR B 103°56'52" 34°16'35" 2936 2 L2
15 EYE| A E T TR 104°06'03" 34°15'42" 2614 2 ij A
16 E1E A s P IR B 103°56'52" 34°16'34" 2964 2 L2
17 Y| A s T IR B 104°49'34" 34°20'30" 2180 2 L2
18 E1E ERCEREN-E 9/ Rpi PO R 103°36'13" 33°53'02" 2602 1 [iged
19 [ kNS [LE =R e P S A 94°21'16" 29°3729" 2989 2 F s
20 e E| A A s 7 B P 104°24'52" 35°05'19" 1910 2 e
21 e ER AN 125°24'13" 43°48'38" 222 2 [
22 HEAH VG EC A DO T B IX 94°29'57" 27°36'24" 3146 2 L2aE
23 S I A G b v B 104°24'52" 35°05'19" 1910 2 8

1.2 X2 5iR %) SureCycler 8800 %! K i B8 4 il
g X & (PCR) 47 % ¢ ( & [ Agilent
Technologies) ; Gel Doc XR"# £E I Al 15 1% ( & [
Bio-Rad) ; Eppendorf 5418R % &5 = 55 ¥4 7 55 .0 AL
(1% € Eppendorf) ; i DY Y-T B 55 £% e yk A (b 5275
—AXAR ) s HH-S,, 78 Hy BRI A i (i — R
AR A RN 7 ) s WFH-201-B B 48 40 3% 5t 5 1Y

(VRS AR A BR A 7] ) ;BCD-451WDEMU1
RUPKFE (F B R e A BR A A -

NEP003-2 U A 4y 3 A 21 $ it ) & (b 52 4
B R A H R A IR SR F] L LS5 BO0B00103) ,
PCR iR ¥ B-%i ik 4. % | Agarose B JIg B \ 2F M7 11 &
M (BSA) . 5| ¥ . Tag DNA Polymerase., dNTPs,
GoldView 1% R YL B[ ( 1 ) A T AR W) TR I A B
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N EL S 209 20191103 .,0000590598,.20191203 2.2 PCRY AP AL BT 3 % cp DNA 5]

W9910e ,R6409.321523BB |, DNA Marker( K& F 4=
Y1 e A BR S )L 45 20190601 ) 5 £ = 40 F %
S G S N B CRE ™ 40 B 20, R T K% Ak A 1R
7,5 4 Bk 20190901, 20190826, 20180701
20170701) , 7Ky Jef B [ Al K o

2 FHik

2.1 JEHN 2] DNA S HUS 4 5 fnk Bk i SR A3t
FIEE TR BCY 0 DNA , 2 U4 i B A 53 A 3k
B rkt . R 1.0% 3R B E R LYK LR 110V
T 20 min & I DNA ¥ B2, #3405 & I 515 & e IR
J5 1 DNA 45717 10 55 B B8 5% 0 0 05 A7 #2846 4
DNA 4fi i, Kl 45 #% J5 1Y) DNA #5147 PCR Y3 .

R2 3% cp DNASIHEARER

Table 2 3 pairs of cp DNA primers basic information

Pyt L% 2, R LD R P8 R &R of DNA A
WM BE 51 R | Taq B ¥R B2 SEAT 25 AR P4k, e ¢
fifi 7 X4 0 PCR f {F: & W /& & (25 pL) : DNA £ 4]
1.0 pL. F RS 4 0.5 wL . TagDNA i 0.25 L.
10xExTag buffer 2.5 pL., dNTPs 2.0 wL. BSA
0.5 pL.ddH,0 17.75 pL. ¥ 34 2 J¥ 95 °C il 4% 1
5 min, 95 °CAE P 30 s, M 45 AS [\ 51 4 19 1R K TR A2
P£ 1 min, 72 °CHE# 1 min 40 s,35 KIEFR , 72 °CHE
7 min, 4 °CAAFEE SR o 4551 W0iR A B W35 2,
P 70 0.8% 1) Bt g W 8 JC Hha Uk 1A T ARG, oK A
W R —B PCRIWIEEA TAY TR LE)
JBE 003 A B 28 ) AT 8L ) T

cp DNA [i] X (53" TE(5-3Y) 1B EE/°C KB /op
matK3F-matk1R ~ CGTACAGTACTTTTGTGTTTACGAG ~ ACCCAGTCCATCTGGAAATCTTGGTTC 50 756~837
psbA-trnH GTTATGCATGAACGTAATGCTC CGCGCATGGTGGATTCACAATCC 58 211~221
rbeL1F-rbcL724R~ ATGTCACCACAAACAGAAAC TCGCATGTACCTGCAGTAGC 56 672~701

2.3 HdlEgit 5o #r A Chromas 2.6.5 £ Fi
ContigExpress 814 ) J37 Jir 45 1) )5 81 SC A 3 A7 48
Xof U P12 B AN T St 1 63 L OB OE R 1) A BF
P, N TR IE 0 ik A0 e (4 6 3 . R MegaX Kk
P22 ep ClustalW B2 7 23 5106 3 X5 51 47 44 s 1) )7 9]
HEAT O XF 6 25 U5 7 51 (9 R A R A 3R AT S 4 A
F H PhyloSuite £ {444 3 4~ cp DNA J3 51| J Bt iF
TPF8E ; ) H Kimura2-Parameter 455 8 2434520 24 ) f
T 18] P X7 338 4% 16 85, R FH NTSY'S 2.10e B2 4 72
AE A B X R P 1 2 (UPGMA) FRER . FIH]
DanSP v6 i 4F20 %t 24 15 B 4 A~ 1 14 77 91 - B K BF
e Btk AT 2 B 15 JF $E AT Tajima PR G
5527, R PERMUT(2.0 B ) B4R 2831502 19 5 i

#3 L3 cp DNA FEEHIF SU4H1E

Table 3 Sequence characteristics of DNA fragments in Angelica sinensis

W F ¥ 3L Z2 FE PR (HS) B ast A8 Z FE 1 (HT) X E
B 8% 43 4k 2 %0 Gst Al Nst; 1] FH Arlequin v3.5™ %k
11 34T 4 1 78 540 B (AMOVA) |, FH 20 000 Yk HEF1
A AN [ 43 4728 S 1 22 S5 o M N AL Bl LA iy
S RE B) B BE N VE AN 2 335 4% 43 1k . F PopART
1750 BPF 1 4 TCS B A G S cp DNA £ 7 %)
KA,

3 #£REHW

3.1 Y IHcp DNABFHIFEME 184 JEH#f 176 1
FEASYE BT 14 RO T 8 A R I 3R AR Y 34
cp DNA F Beatb A7tk , 73 25k 34~ | B & A 91 7 91
(7 B RRAE , W3 3. 7E 4 2781 A+T o5 r A 41 A
B H R0 51 65.3% .68.2%.56.3% .57.6%.

cp DNA P18 B B /bp A% T/% C/% G/% (A+T)/%
matK3F-matK1R 837 29.5 358 17.9 16.8 65.3
psbA-trnH 221 36.9 31.3 12.2 19.6 68.2
rbeL1F-rbecL724R 701 28.2 28.1 22.6 21.1 56.3
combine 1759 29.9 32.1 19.1 18.9 57.6

3.2 YHcp DNAZEM B Y0 EE D %1

% % kP B & 1 2 matK3F-matK1R J¥ % (Pi=

0.000 22) , K 3] 1 ASAE S A7 8, 1A BB —RAR S,
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14>, VL matK3F-matK 1R [X s P 3% A Z2 £ 1 (Hd=
0.167) # i , psbA-trnH Fl rbeL1F-rbeL724R JF7 51 Hi
SR Z RV 00 B AR X IH JEHF 3 1 cp DNA A

£4 HAEAZI N cp DNARBEEEUEER

A R B PR Ja 008 il 2 A sfs 8, LR 7R 2 Rk
AR ZREVE T 25 FIARME 2243 5] 4 0.167 .0.018 04,
0.134,WL3% 5,

Table 4 Polymorphism information of three cp DNA regions in Angelica sinensis

el cp DNA Ji] X ARSI BN FMAREMA AR BTREENE PR S
A matK3F- matK1R 1 1 0 0 0.000 22 0.167
psbA-trnH 0 0 0 0 0 0
rbeL1F- rbcL724R 0 0 0 0 0 0
combine 1 1 0 0 0.000 10 0.167
5 matK3F-matK1R 383 5 378 118 0.060 80 43.712
psbA-trnH 88 88 0 15 0.005 27 1.085
rbcL1F-rbcL724R 7 7 0 15 0.000 13 0.085
combine 480 97 383 152 0.028 62 45.422
x5 LHARGFERZHEMEER
Table S Haplotype diversity information of Angelica sinensis
e cp DNA [f] [X PAEREH AR BRI Z R T 2 AR R A M o 22
LgeE matK3F- matK1R 2 0.167 0.018 04 0.134
psbA-trnH 1 0 0 0
rbcL1F-rbcL724R 1 0 0 0
combine 2 0.167 0.018 04 0.134
F 55 matK3F-matK1R 10 0.347 0.002 26 0.048
psbA-trnH 3 0.024 0.000 28 0.017
rbeL1F- rbcL724R 2 0.012 0.000 14 0.012
combine 13 0.367 0.002 31 0.048

RS I E R R R 2 R R AR
matK3F-matK1R J¥ 51 (Pi=0.060 80) , A& ] #] 383 4~
AR ST AT, S A B — GEAR A 1, 378 AR A B A
118 i A - 2% L 5 B 1 IR 2 48 1 O IR Y 2
rbeL1F-rbeLT724R J¥ 51 (Pi=0.000 13) , K ] ] 7 4~ 78
S AT, T AN B — SR AR A, O T A B A 15 A
A BN, W E 4, 34 cp DNA R H B,
FERIECH 43 50 10,3 .24, YA matK3F-matK1R IX.
B2 M & RE M (HA=0.347) fi% & , RbcL1F-
RbcL724R HuA% A Z2 HEMEfe IR (Hd=0.012) . A& 154
IH 34 cp DNA 3 [H | B B 42 J5 L T2 1 13 4~ F £
TP R 2 R B R 2 R T 2 bR U 22
4354 0.367.0.002 31.,0.048, WL 5.

X415 34> cp DNA B4 )7 5 1 i A AR ik 17
MR 36 B B Y UH 3 A F 51 B KA T 81 1Y Tajima's
D {3} M, matK3F-matK 1R ¥ 5 5 B4 5 51 1
Z R G ITFE X, psbA-trnH ¥ 5 0t 1 35 7104
(P<0.001) , rbcL1F-rbcL724R 5 % Ky i 3 7 {1l (P<

0.05) . BFE ST matK3F-matK 1R K Bk ¥ 51 (1)
Tajima's D {14 A A & & {8 ; psbA-trnH F rbcL1F-
rbeLT24R J¥ 5 TG 2 & M, Tk it . Tajima's D fH .
W3 6.

#6 Jdcp DNA HiE#IE

Table 6 Tajima's test results of cp DNA in Angelica sinensis

FH cp DNA [f] [X. Tajima's D {H P

Hp A matK3F-matK1R -1.140 53 >0.10
psbA-trnH - -
rbcL1F-rbcL724R = =
combine -1.140 53 >0.10

A matK3F-matK1R -1.176 59 >0.10
psbA-trnH -2.914 51 <0.001
rbcL1F-rbcL724R -2.030 40 <0.05
combine -1.531 87 >0.10

3.3 JEAEEALAI LBRAEEAE Dy 1A ERE YA
JEHE, 3T op DNA BCHE 1345 B 2R Y 0 J3 i oy
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By A5 Z2 BEPE (HS) R 0.200 5 38 15 2 #E 1 (HT)
40.200, PS84 734k R AL Gst M Nst ¥ 0, & F
cp DNA $4ls 715545 3 55 24 0 )3 BE P HS 2 0.441
HT 4y 0.510, ¥ /> 38t 1% 43 1k & % Gst Fl Nst 43 51 4y
0.136 1 0.278 , Nst>Gst( P<0.01) 13 B >4 5 v 35 2% %
R 0 B Y R A A TR SR R A R AR
3.4 CYIHEREE BB AE A S IE R BN A R
B 7, B AP REAR O L AR Y TR R A
T 5 A B A e b, & s Y 22 18] 1 g3 Al 2R B
¥k 0o FERRKE YT m B Jm B3 5EEE 9 A
WY ., H Al o 3% B A A 8K, 4 Ak R A(FST) %
K 0.303 7(JEHE4), Fe i A 0.498 7(JEHF 10 ) HE
1) RS T A B R4 SR HES B8 7. %8
10 JHEBE 11, FSTHKIK M 0.057 4.0.059 0.0.058 2.,
0.058 2; JHAE S 5EAF 7. )8 B 10 JFHE 11, FST KK
7 0.086 1.0.062 5.0.062 5; & BE 7 5 f& B 10 J& #F
11,FST 25 0.139 0; HAJE HE /AL AR 0 o BFAE
M RS R Y 0 JE B A FST V6 [l 4 0.449 1~
0.788 1, Ut I LA fL 2 BE 4 i

205 18 AN B BE MY 176 4R A 43 Ry BT Az Rk 1
P2, #EAT AN 8] KT 19 4 F 2 S 40 B 45 R R
94.25% 1Y 78 55 K U5 T2 8], 0.46% 1Y 28 S ok T4
W ERE], 5.28% Y78 Sk R T BE R, 300 S 15 9
R s F ok A TE A SR Z M, K8, &
B 35t % 43 Ak R B FST 4 0.947 18, Ui B 24 U5 J& B 1]
AR WAL A0 o R RG2S U3 8 B b 1% il 28
SRR TR BRI, 89% (AR SR VR T R ABE N, U
FEMEMAES FERA TEEN, &R Y AM
FST >4 0.114 19, 7 fb & B i Ik + & 19 38t 1% 4> 1k
3.5 YMHBEBRBSE LR T cp DNAKKETF
5 B i) 5t A% B B A B DL 3% 7, ply 3ot A% R R I T
VLA, 35 AR 5 03 3 B ] A 35t 4% BB 25 A 1K, 7E 0~
0.000 3. 1A 114~ %k 55 J5 B o Ja 3 3 1 2 H At 4%
B JEBE feam , 5O A TR R Y a8 AL B B R 0.165 8~
0.190 2,°F- 34124 0.178 0; H Ky J& #F 9, 5 HoAth J& ¥
I 15 15 B 25 4 0.070 8~0.165 8, F-#44 0.118 3; Tl 4
9 NSk K R O 2 18] Y 581 BE B 3K T 0.050,
A B A S R % b Y JE R 3 R R 9
VT, AL PS4 )R 0.449 1 11 0.659 5, H B Hi
9 AN e 15 JE HE34>0.700, B AR 4 05 1 R 4 2 05 R
7HGEIRE] T 0.788 1, Y I BF A JE B S AR Ky R A
TE1] F4 38 424 1 B S 45 A 0.728 8, a2 K T A= S A 1
R Jw R R
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HY T B AR Y UH 2 (R] 35 1 R B AR AR, 78

it 1% B B UPGMA R B JE #F 12 2 E8F 18 &
HR—ATEEE W 1, REWAE 0TS R 23,
HMRBE SR A Y IH R — 3, R SR — 3L
FEARSE b, B B 3 5 R 5 > 05 R R R 2 Ok
FRBL T8 0.19 &b 53 JF 5 FE #E 5 SR RF 10 S5 #F 11 1
JERET RGO R ML, R R —3 .
3.6 TR AL 2% R 20176 4 Y A FE A Y
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Table 7 Genetic distance and fixation index matrix based on cp DNA combined sequence fragment
S B 1 2 3 4 5 6 7 8
1 - -0.055 0.398 -0.038 -0.001 -0.043 0.001 -0.048
2 0.036 - 0.377 -0.042 0.000 -0.044 0.003 -0.044
3 0.188 0.192 - 0.304 0.498 0.358 0.497 0.427
4 0.045 0.050 0.183 - 0.057 -0.044 0.059 -0.017
5 0.017 0.022 0.193 0.032 - 0.043 0.086 0.000
6 0.037 0.043 0.186 0.051 0.024 - 0.039 -0.025
7 0.017 0.022 0.194 0.033 0.001 0.024 - 0.006
8 0.027 0.032 0.190 0.042 0.012 0.034 0.013 -
9 0.081 0.086 0.169 0.089 0.072 0.085 0.073 0.078
10 0.017 0.022 0.193 0.033 0.001 0.024 0.002 0.012
11 0.017 0.022 0.194 0.033 0.001 0.024 0.001 0.012
13 0.756 0.766 0.449 0.728 0.783 0.746 0.787 0.765
14 0.757 0.767 0.449 0.729 0.784 0.747 0.788 0.766
15 0.757 0.767 0.449 0.729 0.784 0.747 0.788 0.766
16 0.757 0.767 0.449 0.729 0.784 0.747 0.788 0.766
17 0.757 0.767 0.449 0.729 0.784 0.747 0.788 0.766
JE i 9 10 11 13 14 15 16 17
1 -0.100 0.001 0.001 0.970 0.971 0.971 0.971 0.971
2 -0.105 0.000 0.000 0.959 0.960 0.960 0.960 0.960
3 -0.001 0.499 0.499 0.745 0.746 0.746 0.746 0.746
4 -0.160 0.058 0.058 0.943 0.944 0.944 0.944 0.944
5 -0.001 0.063 0.063 0.999 1.000 1.000 1.000 1.000
6 -0.125 0.043 0.043 0.958 0.959 0.959 0.959 0.959
7 0.001 0.139 0.139 0.999 0.999 0.999 0.999 0.999
8 -0.074 0.000 0.000 0.979 0.979 0.979 0.979 0.979
9 - 0.000 0.000 0.855 0.855 0.855 0.855 0.855
10 0.072 - 0.000 0.999 1.000 1.000 1.000 1.000
11 0.073 0.001 - 0.999 1.000 1.000 1.000 1.000
13 0.659 0.785 0.785 - 0.000 0.000 0.000 0.000
14 0.660 0.786 0.786 0.000 - 0.000 0.000 0.000
15 0.660 0.786 0.786 0.000 0.000 - 0.000 0.000
16 0.660 0.786 0.786 0.000 0.000 0.000 - 0.000
17 0.660 0.786 0.786 0.000 0.000 0.000 0.000 -
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R8 LAcp DNABREREBRHAFHAENN
Table 8 Analysis of molecular variance for cp DNA combined sequence fragment of Angelica sinensis
e 75 S AR B df 05 M A5 545y A5 5y /% [ 5 4 5 P
7 1 R By 4[] 1 7903.950 352.309 88 94.25 0.942 55 <0.01
2N JE B[] 16 583.639 1.732 67 0.46 0.080 69 <0.05
JEREM 158 3 119.155 19.741 49 5.28 0.947 18 <0.01
it 175 11 606.744 373.784 04 100
A Je& T[] 10 583.223 2.62775 11 0.114 19 <0.05
JEHEN 153 3118.655 20.383 37 89
it 163 3701.878 23.011 12 100
! A SRR Y A 2 ) AR T B s g A A
i SRS 60105 1 501 R ) 43 3R 504 0, 1 4
: 7 B 0l 3 B 7 AR 200 S 5 2 ok
. PR REREN o eI, R 4R A BF A 2 0 s A N Dt
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4 E;ﬁ T B 3 R SR S 1 A T R A5 A 2 S B
= GELE R ST 34 cp DNATEAFFS1,
075 019 008004 001 0.00 PSS A SRR R R R R

DK PR
E1 EFcpDNABKEFIIFENELER UPGMA RER
Fig. 1 UPGMA clustering tree of genetic distance based on cp

DNA combined sequence fragments
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Fig.2 Network evolution plots of haplotypes based on cp DNA combined sequence fragments
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F9 HABRFEENMEREISEHINSH
Table 9 Frequency of haplotypes and distribution in 18 populations of Angelica sinensis
S B FAR R (A EO AR R H AR ZREE WA R Z e
1 1(15).4(1).5(1).6(1) 4 0.314 0.026 86
2 1(13).5(1).7%(1) .8*(1) 4 0.350 0.037 57
3 1(1).5(1).9%(1) 3 1 0.159 97
4 1(16) . 10%(1) . 11%#(1) 3 0.216 0.050 22
5 1(15).6(2) 2 0.221 0.000 28
6 1(18).4(3).5(2).12%(2) 4 0.473 0.037 22
7 1(15).4(6).6(2) . 13*(1).14(2) 5 0.625 0.000 80
8 1(22).5(1).14(1) . 15*%(1) 4 0.230 0.019 30
9 1(3).5(1) 2 0.500 0.119 66
10 1(7) 1 0 0
11 1(5) 1 0 0
12 2(1) 1 - -
13 2(1).3*%(1) 2 1 0.000 64
14 2(2) 1 0 0
15 2(2) 1 0 0
16 2(2) 1 0 0
17 2(2) 1 0 0
18 2(1) 1 - -
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