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AR P REE AW F R RS T 4%
FERH R YR BT o 5 DA
DTPRCEAR RS FRGRRNA S TR, H
H1 RAPD 43 FHric & #2778 PCR BAliZ b, FFRER
A 10 MG BREEREHLE P, X3 20 DNA #:47 PCR
PHEUIRIN H Z2 AR OLR, B AR B B LT
HE19 SR DNA BB ZRA & A2 RHE R AR O
FIR ] BE S A% kB 38 A% 15 B 22 5 S5 1 5 B4R RAPD
S FARCA EREEAERB A BT LSS % R PCR &
RIARMUBES , CHEENTESREBEERT
HE Fid 2 P RAPD 2 FARCH AR @ il &1

HERKARNRE X EMERBE

o oL,k WR, T EE,FE R, E

AR i

(L IR E MR BE B KU 41000452, ML AR R E A bbb B K 410004)

W ENOEARRBIEA XM, XK R MSARFE AT ORARRENBELA AP HMKREL., £RE
B B MS(mMS) 46 8 1R 45t F S RBG AL, ERMT 0.2 mg/L 6-BA+0.1 mg/L NAA ¢ # A &, 55 %
Bk 92. 5% BE R R 5 KA F A S mMSH0. 25 mg/L 6-BA+0. 15 mg/L NAA, 54 %% 72. 4% ; 544
B PR R AR AEST G mMS 35 A FakRIER 15 d,76. 6% R B b k3, B4 1/2mMS+ 1. 5% A A A

.J:-ﬂ\;g‘i:\ 20 dy%%i 1-5 cm,
KEEIR : FAEL R RVIE 85 B R AR s AR AR
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BE T LLBARE R PCR IR , AR BB B 5E
TR . {ERH RAPD 43 FARCH AR X = i &3 1k
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N T IR ERAEN T AR, A X 2 B 7
RWIRBATIRAE R R T BT FE LL 2 B 35 AR TR SR 1R
1 8 A4 8 AL B IR A A4 R, 3 5 O 2k B 2 A PR B 1Y
RAPD 5|47 9 3 . X = B 8 M J7 e AR 0 A A
[l IR  HF 3 H AR S e R BEAT 0T, A O e SR A6 A

Wy i 5 B PR AR B RN TR T B R
1 #Me5H*®
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LL1 el SR FRE am&HX (&
D, B R B 3 AN, R G A E S R A,
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Table 1 Calendula sample source
HE 3 FERh S
Sample Source Sample Source
CK ZHEHELX 4 SHERI)IE
1 TR ARIR IR X 5 =R MR R &
2 TRIRILIRIE 6 cHEgERER
3 R LT IR 7 kL]

L12 s BAKEYKAE (SANYO ULTRA LOW
MDF-382E) ; B, T K (Explorer OHAUS A &) 615
B > ¥l (Heraeus D-37520); PCR 4 (BIO - RAD
S1000TM) ; #E 8% A% 53 Bt & 4t (BIO-RAD Gel Doc TM
XR+) s KA (LI R—{XE8 T DY Y-III7B #9) ; {5 iR 1
KR AL E R AR A R HX-1050) ; (& inke %
(2= Eppendord 4,

L1.3 fHKiH K514 RAPD BEALG |4 g4 T
Y TREARA R A S, Y DNA 2 BUL 5 Tagase,
dNTPs 254 Abis0 4 B Jb IR RAR A LR £ FRA A,
BB i 4. & UK RAPD FEHLS |45 5
W2,

L2 Rk

1.2.1 P4 DNA f48H0  FEK 2 DNA U7k #
MM K CTAB 347, BUDEFEEM A A 1.5 mL
Jor Eppendorf 4 H, #5841 4L BF B8 B A0 3K, n A T A
65°C 1y 2 X CTAB (0. 20 Fii 5 Z B 28 ¥ 500 L, 65°C
TE IR K HR B 40 min, BUH B H E =R, IS AR
Wy S SR (25 ¢ 24 ¢ 1), R RIRA), % B 10 min,
4°C .12 000 r/min B.0» 10 min, E FER—H B L&
W 2/3 R R EE IR AT, —20°CHUE 20 min,4°C
10 000 r/min B.0> 15 min, % F&,70% Z BEVE % 2~3
W, W5 iR BR 1 2B, 7E B TAE & K DNA IR+, in
A 50 pL ddH,O, % i ik & 0.5 h, —20°C {7 % F.,
DNA $#2EUR R 1% BB e vk A 48 A0 43 6 0% B 11
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*2 RAPD B&#L5| 41 FF 51
Table 2 Random primer sequences of RAPD
5945 B 2] 5|¥ms B 2]

Primer number ~ Primer sequence(5-3')  Primer number ~ Primer sequence(5'-3")
1 CAGGCCCTTC 26 GAGGGACCTC
2 TCGGCGATAG 27 AACCGCGGCA
3 GTTGCGATCC 28 CAGACCGACC
4 GGAAGCTTGC (G 29 TCTCACCGTC
5 GAGTCTCAGG 30 GATGCGATGG
6 CCCGATTCGG 31 ACGGGACTCT
7 GGTGACTGTG 32 ACCAACCAGG
8 GGACTCCAGA 33 ACTT (C) CACGTC
9 AACGGTGACC 34 AGCCAGGCTG
10 COGCCTAGTC 35 TCGCTGCGGA
11 TGTTCCACGG 36 AAGGCTGCTG
12 ACAACGCGAG 37 GGGGGAGATG
13 ACATGCCGTG 38 CTGTGTGCTC
14 TCTCCGCCCT 39 GTCCATGCAG
15 AAAGTGCGGC 40 AACGGCGGTC
16 CTACTGCGCT 41 AGCCGGGTAA
17 CACCCCCTTG 42 TTTGCCCGGT
18 TCCGATGCTG 43 GGGAACCCGT
19 TCCTGGTCCC 44 TGATGCCGCT
20 CCTCTCGACA 45 GTGTCGAGTC
21 CACCTTTCCC 46 ACCACGCCTT
22 GGTACTCCCC 47 AAGACGACGG
23 CCCAGTCACT 48 TTCCCCCCAG
24 CCACGGGAAG 49 ACTTCOGCCAC
25 ACTTGACGGG 50 CAGCTCACGA

R ERI , LLARIE & PCR K
1.2.2 RAPD R RRKE. @Eidxt PCR KNP
FI S0 AR 3R 4% B VR B 1) B3R B 8 PCR
HIBA R R R FR. 25 pL RV R R 4% 10 mmol/L
Tris- HCl (pH 8.3), 1.8 mmol/L MgCl,, 0.2 pmol/L
dNTPs,0. 25 pmol/L B|#,1 U Taq i, %:H 40 DNA %
20 ng, PCR ¥ H#2FF :94°C (FiZBM) 5 min,94°C (M)
45 5,36°C GR k) 45 5,72°C (FEf§) 1 min,40 PMEIF,
72°C (ZEA§) 10 min,4’C{EFAE PCR 724,
1.2.3 RAPD5|¥pifive BEHLZEHL 3 M AR AR ,
FIFRALSS 1) PCR &R, A 50 % RAPD 5|4 (&
e Y 2 A, AW IEW L EZ A5
YA TR 85
1.3 THWE

AR WEEE A HL Tk 3K 15 DNA Bk, EEE 2 W
HEER E B AW A FEE . A TSR
WILLIAMS 45 il NEI % )73k , io it i 445
AT HIRE, A0k 1, THIEHR 0, it i i %
WHMER W TR SRS B TR,
L4 ARG

SR Excel 2003, NTSYS 1. 3 #4475 853407 »
NTsys 2. 10e 3447 R 5047 .

2 HRESH

2.1 DNA FrEil
R CTAB L3RR FE D 4 DNA Sg Rt 47, KB
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25 48 kb (X ADNA J¥riE) , 4l fF 47, DNA {77 3R &
(500 ng/pL) (B 1, i&H T RAPD 43+ PCR P
XM DNA RER , G- Al R R R,
2.2 FESRMET YR e

XA LAY 50 SBEHLE |4 eEB ik T PCR ¥ 3%, I 4
PR 2 %6 FBr B WA UG R DR , L rr 48 2R I 4
RANE 2 iR, R T DNA 38 F B el vk 2457

SEBETEBT FREMEAFIIT 14 30 &, 5518 1,2,4,6,
8,9,11,12,16,17,21,22,23, 24,25, 26,28, 30,31,32, 33,
34,36,37,38,41,42,43,45, 46, F AR AT 43t 3~
12 2 AT 5396 DNA F Bt e R Z 80y 400 M KR EA
T 400~2 000 bp, K X < S5 AEAT KL LU 30 24551 15k
HEFT LR

T CK Jon BEAE i, 1~ 7 A RE

Note:CK was control,1—7 were testing samples.
1 &% DNA RE®RN
Fig. 1 Calendula DNA quality inspection

8 9 10 11 1D M 15 1415 06 17 18 19 00 2| D

25 26 27 28 20 30 31 37 33 34 3% 36 W

37 38 39 40 41 42 43 44 45 46 47 48

ALY E R 1~12,M,13~24;B, 3| ¥ fF K 25~36,M,37~48; M,DNA Marker (2 000 bp,1 500 bp,1 000 bp,700 bp,400 bp Fi 200 bp) ,
Note: A, the order of primers is 1—12,M,13—24;B, the order of primers is 25—36,M,37—48;M,DNA Marker (2 000 bp,1 500 bp,1 000 bp,700 bp,400

bp and 200 bp).

2 B CK HHERIEEREN S|4

Fig. 2 Random primer screening with CK as template

2.3 FEMBEZHNE

A4 1.2.4.6.8 19 S5 MY LR BR
(B 3) , U RO L 25 T B, 1 38 1 R L, X
PRSI ERFZEHE 2%, A
VEMY 30 2551 W %) 8 M b RHHEAT Y 3, 23R4S 165 4>
KA, ERAWA A5 (5 3, KX 45 ML EF

XS, HA5/¥ 1.8.11,23,25,28,41 il 46 ¥4
JE T2 5 40 UL B X 6 s T 2 A4, 519 34 WY
W5 2R B RIULA R ZEMERK,
2.4 BEAIIREDIT

MG RAPD HRic s 71544 bkl i 382 44 40 1D 3R 4
FERE >Rl UPGMA 3% i F]l NTSYS 1. 3 53 #rigtf 2+

125

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

- EYEAK -

F @ & 2016005):123~127

” .--.-.-,,fu s

4 5 6 7 8 M 9 g 1] 17 13 14 15 16 17 18 19 00 2] 25 03 o4

v

25 26 27 28 29 30 31 37 M 33 34 35

Vi

36 37 38 39 40 41 42 43 44 45 46 47 48

1::1.,9.17.25.33 il 41 SRyt BB s M O DNA SRoES>F i HARA R AR & LI V.V VD AR5 14540 508 1.2.4.6.8 F1 9 5,
Note:1,9,17,25,33,41 were control samples, M was DNA Marker, others were test samples. [.[[.[[.IV.V . VI were primers of 1,2,4,6,8 and 9, respectively.

B3 &&= DNA SAERN
Fig. 3 Polymorphism of Calendula DNA

3 TSI R
Table 3 Result of screening primers amplification
54 EEF i ERFH 54 YIS P ¥ i
Primer Amplified band Different band ~ Primer =~ Amplified band Different band
1 7 0 26 5 3
2 6 2 28 3 0
4 4 2 30 5 2
6 8 2 31 9 2
8 3 0 32 6 2
9 6 2 33 5 1
11 4 0 34 8 5
12 5 3 36 4 1
16 9 1 37 4 1
17 6 2 38 6 1
21 7 2 41 4 0
22 4 2 42 4 2
23 5 0 43 5 3
24 11 3 45 5 1
25 4 0 46 3 0

VS MET 8 R RIB L X RREE (E
O, "HLCK 5 7 SRR/ 8500,3 SR 4 5
AR RS 9696 , LA 2 41 k] i AR U A T 8506 ~
96%0. LI 9006 AARERs 8 3A1kL4r A 4 4, H

“Ijb[ﬁv—x

0.96 0.93 0.90 0.88 0.85
AL Z % Similarity coefficient

B4 £ZTEESHEREE

Fig. 4 The genetic diversity clustering
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=M RPN 1A, gk B R E VL A R
TIA 1A, REVRER KGR 1 4, 2B %8s 1
., mFIX 8 b1 wtal B/ U ER K 85%6, LR AT
L8 Iy @ s AEFN AT R 48 R A —F UL
XHRE R R R, Z8MA R . XS &M M
5SS RERNZES AT RYFE R — A FH B+
KBRS REE R

3 Wit E4it

FIF RAPD 43 FARICH AR X 2= e i X F i 4 38 16
PSR UR AT 84S SRV P A TR 28 047, Hoast A 2 57
ZHRIBEA R ANE AR REER B R E R
6 i B) 22 S5 5 L i A )t BB 67 BB N 0 g R 95 3R
BA—E WA R, TS B B & B MR R
A5 BT LAE R Fh et o, R AT RERE B 15 22 R A 22 K
FOFPE S IRAE e AR,

PRALR RAPD J2 hi 4 R fB 3k B 5 47 1 3 B 380UR
B AR TE 25 pL RN AR R, AR DNA &8
20 ng, Bt & 10 mmol/L Tris - HCI (pH 8.3), 3| ¥ H
0. 25 pmol/L,dNTPs 3 0. 2 pmol/L, Taug DNA B4 i Jy
1 U BB TRy 1.8 mmol/L, %R MAKR 55— K
AR 20 RAPD A5 1A 2R M  (E iR 56 o 48
R MR TR SY 1 85 T R R E
M, BB 2N 6 MR M RHE ) RAPD itk
RNLAR R, WARRER T S8 7 IR AR BB A 1
iR,

RAPD 43 FHRie45 R BN, 8 M E R TIHRAAR
FE ML, ZIRRA A 30 & RAPD 5|#)7E 8
BEBAF R =4 T 165 &40, Kb LB/ %
W45 4, BRMELAW LR A 27. 28%, KB X 8 R
] Bt 22 F /N . DR 32 SR AR o T W R S5 AR O PR 1 5 2%
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BB A EE RA 8 (IR REREMRE Fd
RELT mEES=EMARENBRESHEERNESE,
TR SRR T TR K R AR B 22 & 32 16 P BT W IR 4R AL 45
AER

RAPD ¥ 34 f5 , 76 Sh IRl 148 3 UMPGA R 2H,
SRt TR, 8 1 4 S AR R BT R R R A
BMRE, X REEY K RAPD 4 H7 i B 57 45 £ A5
AR FREABRH 8t 15 e XS, F RAPD 434 8
SR AR IR BT 2 SRR T B R S R
VR X 25 YD A 0, W Ak B AT AE X B A R RR AT
RAPD 43t A JULE R BB L 5 [ AFLP 43F
FRiCxd KRR AR B4 T80 Z AR 40 BT R B, B B U
FEBE AR S A BR B A, X 5 R A R
£F. PRI, SR RAPD 4347 & 3460 5 95 5 35t 15 2 HE b
BB MBAR , 2= 7 B 4 35 15 7 5T B8 IR 5t 1% AR
SRR, BRATFRX T EHNHREFTLS S
RAVPE , AT X BRI 5%, X 4 B BN IR A M 4317 4 2=
TEFP B REIR % AR
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RAPD Analysis of the Genetic Diversity of Calendula of ficinalis
Clultivated in Yunnan Province

LU Jinghui
(Department of Horticulture, Hebei Tourism of Career Academy,Chengde, Hebei 067000)

Abstract; Taking 8 marigold germplasm resources collected in Yunnan Province as materials, the DNA was extracted by
modified CTAB method. The PCR reaction system was built and the primers were selected to establish a method for
analyzing the genetic relationship by RAPD and NTSYS2. The results showed that the optimal reaction system could
achieve better amplified effect. A total of 165 loci were obtained,of which 45 loci were polymorphic,accounting for about
27. 28%. The similarity between CK and No. 7 was minimum. The test showed that the genetic diversity of marigold
germplasm resources in Yunnan were abundant in Yunnan Province,and relationship between genetic and geographical
relationship were closely related with each other,but not strictly limited together,and more in-depth analysis of phenotype
should be combined.

Keywords : Calendula o f ficinalis ; RAPD; genetic diversity
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