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Abstract: Objective To compare the populations genetic diversity between wild and cultivated populations of Angelica sinensis.
Methods ISSR markers were used to analyze the genetic diversity of 1 038 samples, which included 48 cultivated populations and
seven wild populations. Shannon’s information index (I) and other parameters of genetic information were calculated by Popgen 1.32.
Using independent sample t-test in SPSS19.0 to examine whether there was significant difference. The AMOVA analysis of the
genetic variation of two groups was carried out by using GenAlEx 6.5; UPGMA dendrogram relationship between wild and cultivated
populations were clustered by Ntsys, and the correlation of genetic distance and geographic distance was analyzed by using the mental
test in GenAlEx 6.5. Results The average percentages of polymorphie bands (PPB) of wild and cultivated populations were 83.77%
and 96.10%; Shannon’s information indexes (I) were 0.221 7 and 0.282 8; The average values of Nei’s genetic diversity index (He)
were 0.344 4 and 0.434 30, and there had extremely significant differences (P <0.001). The genetic differentiation coefficient (Gst) and
gene flow (Nm) of wild populations were 0.299 1 and 1.171 8, which of cultivated populations were 0.733 4 and 0.181 7. The variation

percentage was 15.85% between groups of wild and cultivated. The variation percentage among populations was 54.3%, and the
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variation percentage within populations was 54.3%; The genetic distance varied from 0.014 4 to 0.730 7. Conclusion The genetic

diversity of wild populations was lower than the cultivated populations; The level of genetic differentiation among wild populations

was obviously lower than the cultivated populations; The total genetic variation of 4. sinensis mainly existed among populations; It has

a distant relationship between wild and cultivated populations, and has correlation between genetic distance and geographic distance.

Key words: Angelica sinensis (Oliv.) Diels; wildness; cultivation; genetic diversity; ISSR
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Table 1 Information of plant materials

MR A

ST AR R 00 VR = 7 S |
1~41 L RRE S 103°55'4.927" 35°6'11.362" 2519 20 e
42 DU B 1 2 103°39'13" 31°56'22" 2753 12 et
43 WALEig 2 1 109°56'46" 30°08'35" 1821 20 Wk
44 WALEig+ 2 2 109°56'06" 30°08'15" 1798 19 B
45 SRR 1 104°06'46" 25°49'31" 2061 20 ek
46 2 B ) )1 ) 100°01'52" 26°32'10" 3031 19 FoRel
47 AR S 2 104°06'38" 25°49'40" 2074 17 ek
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49 HR IR SR 2 35 0 103°56.864’ 34°16.568' 2964 17 LIgeS
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52 HR R L T30 2 ey 104°49.565’ 34°20.494' 2179 9 25
53 HRr R L T 1 2 yb ot 104°47.898' 34°20.090 2335 21 [ige
54 HoRr kAL 7 E 103°50.845' 34°12.171 2569 11 225
55 3% LR 2 IR SR 37 103°36.219’ 33°53.040’ 2602 18 Li2a5
it 1038
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Table 2 Parameters of genetic information for all populations of A. sinensis

S Bt 5 JEHE I FEA S FoS VA= 2 HERRICAT S EL PPB/% H I
1~41 ks 20 154 46 29.87 0.120 1 0.1745
42 g 12 154 61 39.61 0.109 5 0.170 3
43 g 20 154 76 49.35 0.1157 0.1873
44 g 19 154 71 46.10 0.116 6 0.1857
45 g 20 154 75 48.70 0.103 6 0.1727
46 g 19 154 62 40.26 0.111 3 0.173 5
47 g 17 154 68 44.16 0.093 7 0.1539
48 g 20 154 73 47.40 0.122 4 0.192 1
49 [HiZae 17 154 74 48.05 0.167 6 0.251 8
50 [1igae 13 154 74 48.05 0.127 1 0.201 7
51 A= 18 154 75 48.70 0.167 1 0.250 7
52 L2 9 154 78 50.65 0.159 3 0.243 2
53 WAz 21 154 97 62.99 0.164 1 0.260 2
54 isges 11 154 65 4221 0.1242 0.1915
55 L1220 18 154 76 49.35 0.162 4 0.244 0
S 1038 154 152 98.07 03123 0.472 8
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0472 8, SAREY BN Y IATED R R
AR EEE 2, X5 AL el R —
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JEFEIh 0.019 1~0.167 6,1 E 4 0.027 7~0.260 2,
Toe B AR AR 9 H, A BB PPB. H Al
I YURTSEBERIAE, UER VA fa i N st AL 2 AE 1k
KPR A T B IR

I SPSS 19.0 X M A5 > U JF A4 Ak 55 4

VS HE AR IR 38 A% 22 FF 1 48 b B AT ST A AR HEAT ¢
o (% 3), g5 WoREAE AR RS 2
FEEdR bR PPB. H. 1435124 83.77%. 0.221 7.
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Table 3 Comparison on genetic diversity between wild and cultivated populations of A. sinensis

YRS JaEE FEAKL PPB/% H I
Lisge s EFis AN 7 107 83.77 0.2217 0.344 4
@Rl b N 48 931 96.10 02828 0.4343
P1H <0.001 <0.001 <0.001

32 HAHLESKERMEESLLELER

1t Popgen A3 AT 443 218 AR R 1% 21 U5 e
(1) H Hes G N [H3519 0.218 51 0.153 1. 0.299 1+
1.171 8 F10.286 2. 0.076 3. 0.7334. 0.181 7, &%
Wi A T R BEE 29.91% A8 A7 46 T Fa B ],
70.09% A S AFAE T TR HEY, R RE ) (1 35 4% - A R
JEA, BEAR S R EAAAE TR, BRI —E
FERIRS I AR MR 73.34% M RAFAE T
JEFEN], 26.66% 1738 S AEAE TR REN, o A ] 1) et

F4 HUEARHEAS

R TR B, R S R B TR,
TEMIIEATCIE R AT L XTEF A FIAREE 20 2 /MFEAA
HEAT 0TI 2505 0 (AMOVA)D, LIS B A& Ja e
ARG RS RA N . B R IGO. HE 4
AL, P B AR 2 A R S s A ok B T
SRR, SRl 543%, (Fse=0.645 29, P<
0.01), BFA: Jm BERAR B BEAL I AR 52 i o th o
15.85% (Fer=0.158 47, P<<0.01), JERENZAESRT 7
Eb 4 29.85% (Fsr=0.701 50, P<<0.01).
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Table 4 Analysis of molecular variance (AMOVA) for A. sinensis

AL AR S ke H Ryl iz 5 EH 5 Y%
A o TR R s B 2 KA R IA) 1 64.157 0.256 15.85
ZHTE A Ju TETR) 53 903.397 0.876 54.30
JaBEA 983 473.346 0.482 29.85
Bt 1037 1 440.899 1.613 100.00
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154 PH B 5 B B EE 25 AR OGP BT (Mental
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0.01, K 3), Jintfkph g FIHh IR 2 14715 W25 Al
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Table 5 Genetic distance for wild and cultivated populations of A. sinensis

JE RS 1 2 3 4 5 6 7 8 9 10 11
1~41 sk sk skook

42 04584 05272 05609 04581 05310 05135 05801 0.6621 05772 05468 0.4976
43 04385 04944 05367 04611 05243 04908 0.5706 0.6379 05491 05311 04833
44 04274 04758 05144 04482 05090 04757 05479 06175 05349 05160 04797
45 04600 04964 05533 04723 05439 05126 05965 0.6305 05521 05660 0.506 4
46 04339 04841 05254 04427 05129 04853 05767 06217 05310 05372 04833
47 04586 05026 05565 04701 05479 05056 06106 06571 05752 05665 0.5009
48 04146 04487 05012 04411 05156 04705 05455 05871 05041 04940 0.4519
49 03861 04475 05168 04341 05406 04556 04961 05086 0.4965 0.5054 0.4570
50 04399 04535 05420 04629 05582 04992 05741 0.6081 05147 0.5295 0.4902
51 03894 04393 04836 04602 05392 04332 05000 05029 04687 05506 0.4524
52 04004 04170 05202 04479 05562 04992 05198 05524 04802 05054 04711
53 04076 04163 05068 04305 05225 04764 05274 05667 04724 04821 0.4466
54 04414 04684 05443 04614 05494 04721 05811 0.6262 05463 0.5568 0.5097
55 04370 04459 05271 04738 05551 04829 05471 05810 05239 05113 04896
JE B4 S 12 13 14 15 16 17 18 19 20 21 22
42 0.6502 0.6606 0.5546 04599 0.5493 0.6337 0.5535 05398 0.6538 0.6674 0.6253
43 0.6271 06385 0.5300 04335 0.5408 0.6150 0.5174 05308 0.6460 0.6335 0.6033
44 0.6030 0.6100 05129 04254 05379 05921 05002 05199 06402 0.6169 0.5816
45 0.6397 0.6665 05502 04446 05585 0.6233 05139 05314 06710 0.6428 0.603 4
46 0.6234 0.6393 05315 04209 05175 0.6071 04962 05172 0.6448 0.6216 05947
47 0.6466 06719 0.5490 04553 0.5622 0.6365 0.5394 05577 0.6988 0.6719 0.6293
48 0.5925 05986 0.4902 03903 05012 05802 04793 04996 0.6058 0.5832 0.5646
49 0.5755 05395 04649 04319 05101 0.5542 0.4944 05027 05541 0.5428 0.5382
50 06192 06198 05066 04090 05278 0.5884 04908 05246 0.6462 0.6131 0.5809
51 0.5585 05337 0.4487 04135 05009 0.5535 04702 05071 05850 0.5439 05231
52 0.5823 05680 0.4608 03984 05137 05664 04620 05110 06134 05870 0.5647
53 0.5795 05692 0.4624 03754 04765 05463 04589 04895 05928 05748 0.5499
54 0.6335 06459 05211 04564 05476 06279 0.5273 05315 0.6852 0.6518 0.5995
55 0.6050 05963 0.4959 04237 05358 0.5864 04776 05133 06147 06019 05569
S 23 24 25 26 27 28 29 30 31 32 33
42 0.6336 0.6524 05371 04982 0.5888 0.6897 0.5767 0.6727 0.6731 0.6299 0.6202
43 0.6257 0.6467 05341 04866 05750 0.6772 05697 0.6697 0.6710 0.6132 0.6070
44 06147 06444 05389 04928 05672 0.6512 05463 0.6531 0.6497 0.5881 0.5910
45 0.6420 0.6689 0.5688 05113 0.6051 0.6902 0.5851 0.6924 0.7009 0.6385 0.6359
46 06145 06444 05459 04931 05767 0.6696 05777 0.6569 0.6647 0.6104 0.6049
47 0.6544 06767 05662 05085 0.6021 06951 05962 06990 07187 0.6474 0.6414
48 0.5830 0.6242 05198 04796 05644 0.6342 05535 06154 0.6673 0.6093 06184
49 0.5088 05140 0.4398 04205 04414 04837 05394 05051 05732 05463 05410
50 0.6255 0.6405 05514 05058 0.5683 0.6701 0.6043 0.6660 0.6958 0.6243 0.6329
51 0.5337 05489 0.4659 04391 04653 05341 05759 05471 05939 05597 0.549 1
52 0.5866 0.6071 05219 04861 05226 0.6196 0591 06045 06600 0.5829 0.5860
53 0.5819 05816 0.5078 04695 05150 06155 05681 06116 0.6523 05786 0.5852
54 0.6220 06451 05395 04789 05561 0.6454 0.6435 06807 0.6883 05963 0.6281

55 0.5952 0.6179 05238 04830 05444 0.6358 05842 0.6367 0.6544 0.6073 0.6111
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JE RS 34 35 36 37 38 39 40 41 42 43 44
42 0.6298 0.6534 0.6709 05751 05511 04935 0.6836 0.5058 oAk
43 0.6185 0.6289 0.6377 05334 0.5329 04512 0.6663 0.5063 0.0276 Hokkk
44 0.6042 0.6083 0.6108 05098 05151 04271 0.6447 0.5054 0.0488 0.0181 oAk
45 0.6280 0.6458 0.6336 05256 05478 0.4494 0.6811 0.5458 0.0374 0.0166 0.0287
46 0.6105 0.6102 0.6061 05086 0.5185 0.4353 0.6598 0.5211 0.0486 0.0239 0.0372
47 0.6557 0.6560 0.6685 05491 05402 0.4633 0.7307 0.5445 0.0501 0.0282 0.0292
48 05936 0.6304 0.6070 05173 05195 04205 0.6434 04905 0.0577 0.0446 0.0466
49 05566 0.5532 0.5486 0.4894 04762 0.4478 0.6206 0.5186 0.2513 02475 0.2525
50 0.6150 0.6524 0.6045 05069 05471 0.4193 0.6667 0.5404 0.0641 0.0448 0.0539
51 05924 05714 05444 04811 05177 04625 0.6144 05256 02085 0.2033 0.2126
52 0.5580 0.5750 05571 04752 05244 03942 0.6298 0.5349 0.0979 0.0890 0.0884
53 0.5695 0.6109 05714 04875 0.5189 03876 0.6264 0.5079 0.0774 0.0627 0.066 1
54 05991 0.6699 0.6302 05105 05225 04640 0.6654 0.5640 0.0976 0.0864 0.0988
55 06168 0.6306 0.5922 05019 0.5299 0.4336 0.6439 0.5391 0.0728 0.0605 0.0729
JE RS 45 46 47 48 49 50 51 52 53 54 55
45 skskoskosk
46 0.014 4 oAk
47 0.0158 0.028 1 oAk
48 0.0398 0.0443 0.0466 Horkk
49 02200 0.2284 02257 0.2300 oAk
50 0.0325 0.0453 0.0440 0.0513 0.1944 oAk
51 0.1785 0.1914 0.1840 0.1899 0.0716 0.1496 HoAAk
52 0.0681 0.0836 0.0736 0.0742 0.1855 0.0365 0.1371 oAk
53 0.0462 0.0598 0.0557 0.0596 0.1833 0.0159 0.1464 0.0205 oAk
54 0.0657 0.0832 0.0693 0.0930 0.1399 0.0592 0.1272 0.0908 0.069 0 HorAk
55 0.0426 0.0586 0.0521 0.0691 0.1305 0.0327 0.0789 0.0583 0.0426 0.0452 HoA Ak
| 25
9 R=0.065
13 w0 ¢ P<0.01
7 ¢ ’
11 ¢
3 s 3
; &
i0 = 10
8
i
f | 5 ; i
17
2 L
bx 0
%g:’— 0 50 100 150
20 HhEEFE 25/km
é‘s
% 2 A LB IEREE SHIBREE Mental test 25 R
30
4 Fig.2 Mental test results of genetic distance and geographic
%g distance for wild populations of 4. sinensis
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44 e - e N
5 Jo T 1) S et A 5 5 Ml 3 A7 A A O
47
i (R=0.282, P<0.01, Kl 4.
53 N
3 4 iFie
54 N S s N . N
p— A% AR A — M N PR DL K AT i
T A T ‘ \ . - e M
boroas 02 082 0.5 TR FE 0985 3 A ARBRTY, SR P 87 A R R A
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Fig.1 UPGMA dendrogram for 55 populations of A. sinensis
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Fig.3 Mental test results of genetic distance and geographic

distance for cultivated populations of A. sinensis
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Fig. 4 Mental test results of genetic distance and geographic

distance for 55 populations of 4. sinensis

SIS H R O T4, FLEFAE R O
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83.77%, TR IARE AT 2 1) H R & #eks )3 fa i
(¥ 77.27%5), B H R A R I gk 2 R O
AETRBE, Ak, HoRA R 23 TR il
BAREG T R FE R R LT Ak T, W
FEARZ R PIRIRILL —. R, JERX 4 [E
YOI IR A B B I8 A 2 FEIE A JE R, ARk
R B PPB N 96.10%, W G T894 fe B,
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