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Abstract: Acer plants are important landscape trees around the world wide,and most of which have high ornamental
value. But few of the germplasm resources was utilized,and much problem also existed in these plants’ crossbreeding
work ,such as confusion of the hybrid varieties,less information of the genetic relation between different cultivars, etc.
In this study,we analyzed the genetic relationships among 25 samples of Acer plants by inter-simple sequence repeat
(ISSR) molecular-marked technique,and twelve ISSR primers were screened to assess the genomes of 25 samples of
Acer plants. The result showed that a total of 84 DNA bands were amplified and 81 of which (96.43%) were poly-
morphic. The genetic identities among 25 plants varied from 0.405 to 0.952 with an average of 0.627,indicating that
the genetic similarity coefficient between different cultivars or species were relatively different. According to the Nei-
Li genetic similarity of 0.578, UPGMA method cluster analysis indicated that these 25 samples were classified into 2

cluster groups,and they were classified into 6 subcluster groups with the genetic similarity of 0.646. The result
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showed that the genetic relationship among 18 A. palmatum cultivars were close,and a correlation was found be-

tween genetic relationship and phenotype, such as leaf shape and leaf colour. Economic values of Acer plants were

concluded as important ornamental trees. In future, people should paid more attention to collect and protect the gene

resources, introduction and domestication,integrative research and development utilization,and in order to realize ra-

tional utilization and detailed research of plant resources.
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Table 1 Information of the plant materials
G5 a4 i it g R U5 1,
No.  Species Leaf type Leaf colour Tree type Source
1 A TOE L AE RO AR 5-9 3% H 7 AL R KRIAIE S B iR (L B AR AL 6 i FER TR E
A. palmatum var, e Young leaves green,turn red in au-  Small decidu-  Ningbo.,
palmatum Leaves palmately, 5-9-lobed, usually 7-lobed,  tumn ous tree China
lobes ovate-oblong or lanceolate
2 TR (A D MR EOIR 59 3L TR A REIDE S B s E L B L #it /IR AR BN E
A. palmatum var. e Young leaves green,turn red in au-  Small decidu- Hangzhou,
palmatum Leaves palmately, 5-9-lobed, usually 7-lobed,  tumn ous tree China
lobes ovate-oblong or lanceolate
3 LR TR gk 5-7 SR =FEAA # it/ Ir R A A
A. palmatum Leaves palmately, 5-7-lobed Leaves red Small decidu- Japan
‘Bloodgood’ ous tree
4 HARLR R 5-7 IREL, IR PR R =FENLAM # it/ Ir R (B
A. palmatum Leaves palmately,deeply 5-7- parted,lobes ovate  Leaves red Small decidu- Japan
¢ Atropurpureum’ lanceolate ous tree
5 R T BT R o AL BRER: , 2% 22 0 VAR Yt 2L, B R AT kb IR R H A
A. palmatum Leaves butterfly-shape, margin serrated A M HEAB. kKM H Small decidu- Japan
‘ Butterfly’ EAR ous tree
Young leaves pink, turn green in
summer, mature leaves red with
pink or white margin
5 AT ARV AL S 24 S A E T A R BUONFA P
A. palmatum cv. Leaves palmatipartite,lobes feathery Leaves kelly, turn red in autumn Small decidu- China
Dissectum ous tree
7 HATR AR 5-7 433 =EALLA # it/ Ir R HZ
A. palmatum Leaves palmately,5-7-lobed Leaves red Small decidu- Japan
¢ Osakazuki’ ous tree
8 &t AR 5 4 E WAL SAR L L[ NN SN QU S 3 NP T N H 4
A. palmatum Leaves palmately,5-lobed Rt Small decidu- Japan
‘Katsura’ Leaves red with yellow margin ,  ous tree
turn red in autumn
9  fmzE R R N BRMW BB a, hREE  Eik IR A A
A. palmatum Leaves palmately, 7-lobed o BRI 4 Small decidu- Japan
‘Orange Dream’ Leaves orange with orange-red ous tree
margin, turn golden in autumn
0 A AR 5 42 B MR 5, BB BUONEA R
A. palmatum ‘ Sunset’ Leaves palmately,5-lobed Young leaves green, turn yellow in ~ Small decidu- Japan
autumn ous tree
11 ERR WFROR LS TE RS R B B T BRI (L O R AR A HA
A. palmatum PR ML 7-9 % ARG &Y i A Small decidu- Japan
‘Inaba Shidare’ Leaves palmately deeply 7-9-lobed,lobes feathery = Leaves deep red in spring, red in  ous tree
summer, turn bright red in autumn
12 4% i FEARIRRR BT R s P R ST # it/ Ir R (B
A. palmatum Leaves palmatipartite,lobes feathery Leaves dark red Small decidu- Japan
‘Tamuke Yama’ ous tree
13 &% BRI RR BT R pE P B g E B gEaa, oty F AN A H A
A. palmatum Leaves palmatipartite,lobes feathery ARG BKRAF LT Small decidu- Japan
‘Koto No Ito’ Young leaves kelly with orange-red  ous tree
margin in spring, kelly in summer,
then turn red in autumn
14 WIE AR 5-7 4y FEM R R BORAR LT # it/ IR R H 7
A. palmatum Leaves palmately,5-7-lobed Leaves kelly,turn red in autumn Small decidu- Japan
‘Tsuma Gaki ous tree
15 7R I TE B /MRS TR, 5 4R 7 43 24 B NGO KE E TR H A
A. palmatum Leaves palmately,7-lobed i 5 AN Y 4 Small decid- Japan
‘Sango Kaku’ Young leaves cream-yellow in uous tree
spring, kelly in summer, then
turn golden in autumn
16 B 50 B AP AR 7 B MR LT BT A T
A. palmatum Leaves palmately.5-9-lobed,usually 7-lobed Young leaves green, turn red in  Small decid- Ningbo,
autumn uous tree China
17 HH AR 7 A BEM R g E  BORARLL # it/ Ir R A A
A. palmatum Leaves palmately, usually 7- lobed Leaves kelly, turn red in autumn Small decidu- Japan
‘Ao Yagi’ ous tree
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No.  Species Leaf type Leaf colour Tree type Source
18 /N3G T MR 7 R 5 LR AR G AW R iR Bk R MW NN XM
A. palmatum var. 'ﬁ%’%ﬂﬁfﬁﬁ Young leaves green,turn red in au-  Large decidu- U.S.A
thunbergii Leaves palmately, usually 7-lobed, seldom 5-  tumn ous tree
lobed, margin biserrate
19 EEZM AR 3-5 433 U AR N SRS S & AN #H it RIEAR EH
A. rubrum Leaves palmately,3-5-lobed Young leaves red then turn green, Large decidu- U.S.A
turn red in autumn ous tree
20 EMkh 5 4L BR BIE sk R R IE BEMN RGO BORAELL TR BUN s o
A. pubinerve Leaves palmately, 5-lobed,lobes ovateor or long-  Leaves green,turn red in autumn Deciduous Hangzhou,
ovate tree China
21 KHE R I EGE FOoJE .38 5 B PR K FEMW R SE R AU BUN o
A. sinopurpurascens [GR BRI | ELAR i i 2 o 4 2 Leaves green, turn red in autumn Deciduous Hangzhou,
Leaves base heart-shaped of or subcordate, 3-or tree China
5-lobed, middle lobes oblong-ovate with sparse
sawtooth or entire
22 VBRI i BRR K 18 TE G RS $AN WA B, o E
A. cordatum var. Leaves obovate-oblong Young leaves purple-red , then Hangzhou,
microcordatum turn green China
23 =M R 3ERHEMAZD  H A =MIB =Mk BEMNFRGKEHRLAREZE  BIHTA B 5 o
A. buergerianum iEiA Leaves verdant,turn red in autumn  Deciduous Hangzhou,
Leaves 3-lobed.lobes triangular-ovate or lanceolate tree China
24 PHENR iR 5 B FEM R0, BORAE LT #HITRAR B, b E
A. truncatum Leaves palmately,5-lobed Leaves green,turn red in autumn Deciduous Hangzhou,
tree China
25  EIAM 3 /S it HFEM F &6, AR L Leaves  JEM TR B, b E
A. henryi 3-foliolate green, turn red in autumn Deciduous Hangzhou,
tree China

ERE M
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Table 2 Primers sequences of ISSR analysis

2,1 FEFYHNESSES
25 15y W FE W AL RE UE AT

2). B|¥) UBCS811 ¥ #e45 H LK 1.

8% M 0.344 0,

K% A 1.497 3, F ¥ Nei”’

e — peymp—
519 i&”(sl’?,) AJEn{l(e(flliJjg dyN}:??f( g&?iﬁ PPL

Primers ‘(eél,lizr;‘;e temp:armure bands polymorphic (%)

ISSR ?}Lii}:‘ ’ 1%‘: 24 ) recorded bands

N UBC807 (AG)T 52.9 9 9 100

WL H 81 KA R Z AL PPB M 96.43% (& UBC808  (AG),C 55.6 7 6 85.71
UBC809  (AG),G 54.6 5 5 100
) - . UBC811  (GA),C 56.3 9 8 38.89

TRBLIR R RO BB R AR b PO T 6 oo
%Bﬁi\Zﬁ-ﬂm‘¥%7ﬁﬂi\@izﬁ%&)ﬁfr}ﬂi%ﬁm¥ﬂ@¥ﬁ] UBCS821 (GT),T 52.4 6 6 100
BRI LN BN 1.605 7,3 Nei’s %ﬁgﬁﬁ UBC835 (AG),YC 58.1 8 8 100
S # Shannon’ s = B 15 ¥ N UBC840 (GA);YT 54.0 7 7 100

UBC841 (GA),YC 58.1 5 5 100
0.504 35 X JTUBA T 7K P L LM o 249 47 20055 407 5K UBC855 (AC), YT 5.7 8 7 87.50
s N ZHEMRERN UBC873 (GACA), 54.0 6 6 70

0.289 9,34 Shannon’s 5 BAE BN 0.434 3,321 PO (CATA) 4TS § § 70
5% 2 KA B Total 84 81 96.43

8 AL A A () B Ao T K- 35t
22 FLXRNN
POPGENI1.32 #4315 15 3 25 {3 A1 $} ] Nei
AL AUE R BT 0.405 5 0.952 Z ], -1y 8L
FHALPE R H0h 0,627, 18 3 48 JTCHE & Fh (Bl 28 Ao ]
RS- 257 a8 A5 AR AU PE R E0h 0.693 L I Bk g 7 A 4 1]
RS- 257 38 A AR AUPE R B0R 0.599 (36 3) . X TR (5
AR SRS 2 SR S 22 ] ARG AL AH BT R B
R (T =0.952) , A5 B4R by X0 JTOR 5 AR Fifr, B R

T Y NRIFBE(C 8K T) R W R IFRE (A 5 G,
Note: Y represents degenerate base(C or T),and R represents degenerate
base(A or G).

AR X AR PR TR & R R, SR E
WA - BE Bk 2 8] 33 A% AR UM R 8RN (T = 0.405)
ELNIE AP SES 52/
23 BT EERAMUMENBEST

BT RG X R, #I ] UPGMA 43 3] 25
M HEY PSR L RPURE (B 2) . DG A R
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Fig. 1 ISSR profiles of 25 samples of Acer plants with primer UBC811
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Table 3 Similarity coefficient matrix of the 25 samples of Acer plants

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 1.000 0.952 0.631 0.726 0.762 0.798 0.691 0.655 0.643 0.595 0.726 0.702 0.702 0.655 0.726 0.643 0.536 0.702 0.583 0.595 0.559 0.643 0.548 0.464 0.476

2 1.000 0.631 0.702 0.761 0.752 0.714 0.655 0.667 0.643 0.726 0.679 0.679 0.631 0.726 0.691 0.560 0.679 0.583 0.571 0.536 0.643 0.524 0.464 0.500
3 1.000 0.667 0.702 0.714 0.679 0.619 0.607 0.607 0.667 0.643 0.619 0.643 0.691 0.583 0.667 0.619 0.571 0.464 0.524 0.336 0.560 0.500 0.560
4 1.000 0.780 0.714 0.798 0.667 0.702 0.631 0.762 0.714 0.786 0.690 0.762 0.679 0.714 0.619 0.524 0.464 0.500 0.536 0.488 0.452 0.488
5 1.000 0.750 0.738 0.774 0.714 0.691 0.750 0.774 0.750 0.655 0.821 0.691 0.679 0.659 0.659 0.524 0.560 0.643 0.571 0.464 0.548
6 1.000 0.702 0.691 0.655 0.655 0.786 0.762 0.786 0.714 0.762 0.679 0.643 0.643 0.619 0.560 0.595 0.560 0.536 0.405 0.583
7 1.000 0.750 0.762 0.667 0.726 0.679 0.726 0.726 0.750 0.691 0.679 0.631 0.536 0.452 0.536 0.500 0.548 0.488 0.571
8 1.000 0.774 0.702 0.714 0.738 0.619 0.691 0.691 0.655 0.595 0.691 0.619 0.607 0.643 0.607 0.607 0.500 0.560
9 1.000 0.691 0.750 0.679 0.702 0.702 0.679 0.667 0.679 0.679 0.655 0.524 0.560 0.500 0.571 0.536 0.595
10 1.000 0.655 0.655 0.583 0.655 0.655 0.667 0.607 0.631 0.520 0.595 0.907 0.500 0.524 0.583 0.548
11 1.000 0.786 0.857 0.738 0.786 0.655 0.738 0.619 0.595 0.536 0.476 0.520 0.560 0.500 0.560
12 1.000 0.810 0.714 0.738 0.679 0.595 0.595 0.643 0.536 0.524 0.560 0.631 0.524 0.607
13 1.000 0.738 0.762 0.655 0.714 0.595 0.643 0.488 0.500 0.520 0.560 0.548 0.536
14 1.000 0.714 0.607 0.667 0.738 0.571 0.560 0.619 0.520 0.560 0.595 0.536
15 1.000 0.798 0.786 0.691 0.571 0.488 0.500 0.583 0.583 0.500 0.560
16 1.000 0.631 0.631 0.607 0.500 0.560 0.548 0.548 0.536 0.619
17 1.000 0.595 0.571 0.441 0.476 0.520 0.536 0.571 0.536
18 1.000 0.524 0.655 0.619 0.655 0.583 0.548 0.560
19 1.000 0.607 0.595 0.583 0.583 0.558 0.679
20 1.000 0.583 0.691 0.667 0.631 0.571
21 1.000 0.607 0.536 0.571 0.583
22 1.000 0.571 0.536 0.571
23 1.000 0.679 0.643
24 1.000 0.536
25 1.000

$00.578 R BIE 25 (R A AT RE AT S oy S P K2R HE . B TT ARG WA TTa (3 [ 20 ARORT A f B | I 25
ES BIRE N N L R A L BINCNEE DI  BINEN T TV 8 PE: N
ST R B b, AR I RO R T, i 2R TIP3 BOR = M0

— 35 DLs AL AR AL PE 2R % 0.646 g AR, U] 42 35 61 R

WU 6 AR, R MR IR 3 b 5 &

Bk H AR ZEAR 20X 58 L 1 SREARL L R L 3% 3P0 B AL L T A

U AEAR T LI  ME B (- 2l N =R | ISSR 4r FAric HA Z 80 45 ke Bk
JIN I 8 TCRED 1 IE 286 B Th C it 21 38 JTCHE 175 M) 5 28 D8 DL K 52 36 55 5% )/ S5 AR S (Reddy et al.s
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Fig. 2 UPGMA dendrogram for 25 Acer plants samples
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AR ABIEFT i 128 L 355 7 10 LB (6 e A48 b )
IR Xk o R R L e 1 AR A ) R R —
9 PRI o 0 A S o BT R A M A R AR R e L O
JEH Z iR A AT MO R T TS . e TR AR BB
it 0 22 AR A% 2R A5 D7 SO AR5 1 BE L 3 R 9K
PHARBEATY B LR AR B e P T — AT
[, PR I T R i ) A TRD i o T O 2R O R Y
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