B 43 A8 AR AR BR K EZH (A AFEHO Vol. 43 No. 8
2015 48 H Journal of Northwest A&F University(Nat. Sci. Ed.) Aug. 2015

[ 2% 4 g B ] - 2015-06-30 13,47 DOI.10. 13207/j. cnki. jnwafu. 2015. 08. 012
% 2% H4 B Mk < http: //www. cnki. net/kems/detail/61. 1390. S. 20150630. 1347, 012. html

FREEEELL RN AFLP 547

/, =] 1 = B = 2 s 1 1 = 1
f//f =z 7?54‘# ’?B%ﬁﬁr 9% JJJ( 955‘1’:%’& s 15 ELF@
(1 FHACR BRI 2 bRF B BETT A5 71210052 P4 5830 BT B ARl JR . I 520l RAE DL JR 165450)

[ ZE] [EMYTEGFART RIRSEN R )8 1 5 B AR R ORI S AR T s A W) 2 TR B R % Q3R o 43 25 4 i
KRBT MEMSS L, k) % H 4 4 AFLP 5| 4 (M-CTC/E-AGC, M-CTA/E-ACG, M-CAT/E-ACT #l M-
CAA/E-ACG) 43 Hr 3 R @ g 5 9 M EF A AP 8 NG A DL K 4 ISR A 2 DR m Y it fe Z e . [458]
(DALY 1 46717 114 45, Hh Z 8400 108 4. 2800 5 EH 40 338 94. 7% X M B R B 32 5 10 8 15 2 R4
X BHEA LR B 0. 73 B840 3 21, 43 0] R S S s 4 Ll ) 2 R AL Js 41, DX itk AFLP 43 45 ic B9 7 5 f
PIK SRR 538 LA R 58 2 X P, (3 L 1L I B A S0 AR Jm 1 3 e A DL R 0. 80 B gl 3R 4 41, RBEE R
SCRF Rehder ¥ #1161 4 R 2 22 15 52 5 AR 3R 09 43 28 07 18, AR HF Langenfelds @ 57 o7 191 368 56 R 09 43 2507
B (4R AT A R BB R B IR B B 8 RO AR — B0 BRI E 7B & 2 40 B W IE B %, UM o T
B R G 1 5

(XA W5 AFLP 5 FARIC: SR LR 02K

[FESZES] S685.99 [X#irERL] A [xEHS] 1671-9387(2015)08-0159-06

AFLP analysis on genetic relationship of crabapples

XU Man', LI Hou-hua' .GUO Yi-bo* ,ZHAO Bing' , WANG Ya-jie! \GAO Yan'
(1 College of Forestry s Northwest A& F University ,Yangling s Shaanzxi 712100, China

2 Forestry Alihe of Inner Mongolia s Hulunbeier , Inner Mongolia 165450, China)

Abstract: [Objective] The study investigated the genetic relationship of wild crabapple species, popu-
lar cultivars and species of similar genus to provide theoretical support for taxonomic research and breeding
new crabapple varieties. [Method) By applying 4 pairs of AFLP (Amplified Fragment Length Polymor-
phism) primers (M-CTC/E-AGC, M-CTA/E-ACG, M-CAT/E-ACT and M-CAA/E-ACG),9 samples of
wild crabapples from Qinling Mountains, 8 samples of common crabapple cultivars and 4 Crataegus sam-
ples,and 2 Pyrus samples were selected for phylogenetic analysis. [Result) (1) Four primer combinations
produced a total of 114 fragments, among which 108 were polymorphic with a polymorphism ratio of
94.7%. (2) With a threshold value of 0. 73,the 23 samples were clustered into 3 groups:genus Malus,Cra-
taegus and Pyrus. Molecular markers method was successful to separate genus Malus, Crataegus and
Pyrus. (3) With a threshold value of 0. 80, the wild species of Qinling Mountains were clustered into 4
groups. The clustering result was in line with traditional morphological classification, which grouped M.
hupehensis and M. halliana to Serial Baccatae Rehd instead of a separate Ser. Hupehenses Langenf. [Con-
clusion) Clustering based on genetic similarity coefficients was basically in line with morphological classifi-

cation, which not only verified the correctness of the morphological classification, but also solved the exist-
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ing differences between various classification systems.

Key words: crabapples; AFLP;molecular markers;relationship;classification
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AT, SR E i S T AR Dy B AW EAE R, X
BB BN EM NG, T2 5 (M. halliana
) VYN I 5 (M. micromalus) 55 B A R 0 5 2
AR H TR AR SR AL WAL T S b S R Y
W AT AR AR AR
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Table 1 Plant materials tested and their sources

ETRe 2 AR R U5

No. Name Source of material
1 %L Pyrus bretschneideri TE b A BB K 1 % F Museum Garden, Northwest A&F University
2 VWAL P, pyrifolia TG b 4 MR K2 Y i Museum Garden, Northwest A&.F University
3 kIl Crataegus remotilobata PE AL R MR B4 K 2218 %8 i Museum Garden, Northwest A& F University
4 Wi# C. pinnatifida PH AL R MR B4 K 2218 98 F Museum Garden, Northwest A&F University
5 B A& C. cuneata P b 7 AR 4% K 2218 %l Museum Garden, Northwest A& F University
6 WAL % Malus hupehensis Bk 76 Z2 14 Qinling Mountains, Shaanxi
7 SEHEZE M. hupehensis. var. pinyiensis AL ALY Beijing Botanical Garden
8 AR 5 M. toringoides Bl P45 Z£ 1% Qinling Mountains, Shaanxi
9 223 % M. halliana B P45 Z£ 1% Qinling Mountains, Shaanxi
10 T B U S M. honanensis Bk 76 Z2 14 Qinling Mountains, Shaanxi
11 J\MR 5 M. micromalus 4t A Huairou, Hebei
12 E@f}%ﬂi%ﬁéiznow peel) PH b R AR B4 K 2218 95 [l Museum Garden, Northwest A& F University
13 VU 8 5 CZL R B b5t b E R A BEAE W) P Beijing Institute of Botany,the Chinese Science Academy

M. micromalus (red peel)
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4Rk 1 Continued table 1
ETRE EAS RL K TR
No. Name Source of material
14 13+ M. baccata Bk 76 Z2 14 Qinling Mountains, Shaanxi
15 4 M. asiatica TG At 4 MR Bl K2 8 %8 i Museum Garden, Northwest A&.F University
16 Bl 457 3 M. kansuensis B P4 Z2 1% Qinling Mountains, Shaanxi
17 B 456 52 M. kansuensis Jt 5 #i ¥ b Beijing Botanical Garden
18 M 52 M. yunnaensis Bk 75 [ 11 Bashan, Shaanxi
19 WF M. prunifolia B 7§ Z2 1% Qinling Mountains, Shaanxi
20 W HAE M. spectabilis Jb LAY bl Beijing Botanical Garden
21 LI C. sanguinea B VE B 1 Bashan, Shaanxi
22 =t EE M. sieboldit B P Z2 14 Qinling Mountains, Shaanxi
23 WG R M. micromalus B V4 i 4 Fugu, Shaanxi
L2 A & it 1 min) . REHRIGTE 20 pl RVAR R A S
1.2.1 DNA R RIHPERFA DNA KK & oL IEEZeh# .95 CZ224E 8 min 5 ¥ PCR &
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ng/pl, —20 CH-AF,

1.2.2 AFLP &4 RH Vos %" 875 % 3 R
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MIEREE T W2 A v 0 8 B A E R
Brne 71 5 09 51 W XF, 4 S M-CTC/E-AGC, M-
CTA/E-ACG. M-CAT/E-ACT. M-CAA/E-ACG,
514 M-CAA/E-ACG 4 & X il FEA iy AFLP 3~
BEEE DL 1,

100 bp e

o

K1 5% M-CAA/E-ACG 4 & XMt AH Y HE A 19 AFLP § 3 (&%
M. Takara DL2000 DNA Marker; 1~23. k184 5 7] % 1
Fig.1 AFLP fingerprinting patterns using M-CAA/E-ACG
M. DL2000 DNA Marker (Takara) ;1—23. The serial numbers of samples are the same as Table 1
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Table 2 Polymorphism of AFLP bands obtained by selective amplification based on the 4 primer pairs

EIEZbS) PEHEL T 51 /AR Z BYEALA ZENRESE/ N
Selected primers Selective nucl. Amplified sites Polymorphic sites Ratio of polymorphic sites

M7-E7 M-CTC/E-AGC 22 22 100. 0
M5-E2 M-CTA/E-ACG 19 16 84.1
M4-E4 M-CAT/E-ACT 27 26 96. 3
MI1-E6 M-CAA/E-ACG 46 44 95.7
#rit Total 114 108 376.1
S Average 28.5 27 94.7

2.2 BEZHEMERELSN

TEM T AFLP 7087 B9 5190 4 & b o AR 3 ok 5 1
70 7y 2 TR TN 4 T Y T JSC L K T A 14 DR A A%
A R BEHR 108 4 22 R 2817 EAT IR A AH (UL 2R 2K
WA R BRI T 23 B R
RGRFMRIE (] 2) . X 23 £ BRI AR R 2L

AT 0. 68~0. 94 KR AR L 5C 5 L 7R A DL R BN
0. 73 I, ol I X SE 41 BE2r o 3 A dl: 1. 2w 4l
FAE EHAATD R 1. A s 21 . A 15 A L
LT LA VB LA s . SRR 2 L 3 B AT
e B AR b LA SRR (] 2) .

i Crataegus remotilobata
Wit C.pinnatifida
T C.cuneata

; X7k C.sanguinea

B3¢ Pyrus bretschneideri )
YW3L Ppyrifolia } Pyrus
Ll 8
Crataegus
=M% Malus sieboldii
IG5 M. halliana
WAL 3 M. hupehensis
& M. hupehensis.var.pinyiensis
L3 F M.baccata
(VG R ¥ 5 (B SR B2) M.micromalus (yellow peel)
UG SR 3 (R ) M.micromalus (red peel)
K2 M.asiatica
WA R M.micromalus FHE
Malus

AR WS M.toringoides

=

W54 M.spectabilis

J\ B3 M.micromalus

WkF M.prunifolia

B 7R ¥ 3 (AL 50) M.kansuensis (Beijing)
Bl 7R ¥ 3¢ (F/ 1®) M.kansuensis (Qinling)

HEHLHE 3 M.yunnaensis

Vi B8 #E3 M.honanensis

084 088 092
RPN

Similarity coefficient

0.68 0.72 0.76 0.80

0.96

1.00

B2 23 A BELHUBEA AFLP 4107 3 406 R bR
Fig. 2 Dendrogram of 23 samples based on AFLP data
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Similarity coefficient

W F Malus baccata
WAL % M. hupehensis
I 22§ 3 M. halliana
Z M M.sieboldii
A5 M3 M.toringoides

B 7% ¥g 52 (b 3X) M.kansuensis (Beijing)
Bl 75 ¥ % (Z3 &) M.kansuensis (Qinling)
b 3 M.yunaensis

Vi R ME % M.honanensis

} I EaEA
Ser. Baccatae

} =S R

Ser. Sibeoldianae

Ser. Kansuenses

} T 5 R

Ser. Yunnanenses

B 3 MgSEEF AR AFLP 4387 28 4 56 R IR K
Fig. 3 Dendrogram of wild crabapple species based on AFLP data
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