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B 42 °C,46 °C,50 °C,54 °C,58 C.
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(B0 g b, F 2L AR R D MERR (P 7). BRLAAY &y i IR / i 4 0 531 340 531 5 23 5 o S 0 S g W < E A AL
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I SCAR SRR 1 43 F i i F T AR A 19 358 1% 48 SO A | Pl 5 5 Fast A% & A E 98, 1 RAPDY %
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PR S A

/

S

[1] BILIA A R. Ginkgo biloba L. []]. Fitoterapia, 2002, 73(3): 276 —279.

(2] SafdE hECRME . RAE (ML duat: P EMOL IR, 1993

(3] RARIC, PRekME, EEM, 4. HA MEMEARH 2 Fh 6 TR B R IR & w22 % [ R R 42, 2008, 36(6):
84—85.

(4] SR WL. iy FAR A AR A 9 5 20 30 [T, S PR ARAFSE . 1989, 7(2): 79—80.

(5] BSCHE. B, IRT R, AR ok ST 0 i ) Tl T 33 2 S AR AR A ) (0], MRl b=, 1982, 18(1): 15,

(6] Z=iEH. r1_+iﬁ(194971909>3€?%§*%ﬁ; S o e ERBEgE 1O LT Yo, 1959, 8(4): 262—270.

(7] BRA%, BT, BSCA, S5, AR MEMERR A R R ) RS e [T SRR, 1997, 14(2) 2 87—90.

[8] Wiy, *iﬁ. MM AFLP $OR G 285 8 A P50 AR G 89 20 A bm il [0, BT R 244 CA A4 0D, 2001, 34(1) .
5—09.

(9] XUuhsi, Kz &, 2%, % 3T RAPD F SRAP 43 T ic i MRS KSRl B 2 51 R RGOSR BT 5t (U], PHm K

S CHRBERRD . 2014, 36(11): 49— 56.

(100 B o, A#EE], s, % 23 Fh E S 2 WA R O R 19 ISSR 007 [1]. Vi p K%M CHRB# D . 2013,
35(6): 15—21.

[11] PARAN I, MICHELMORE R. Development of Reliable PCR-Based Markers Linked to Downy Mildew Resistance Genes
in Lettuce [J]. Theoretical and Applied Genetics, 1993, 85(8): 985—993.

[12] DEBENER T, JANAKIRAM T, MATTIESCH L, et al. Sports and Seedlings of Rose Varieties Analysed with Molecu-
lar Markers [J]. Plant Breeding, 2000, 119(1): 71—74.

[13] DEPUTY J. MING R, MA H. et al. Molecular Markers for Sex Determination in Papaya (Carica papaya L.) []J].
Theoretical and Applied Genetics, 2002, 106(1): 107—111.

[14] HHAE. KRG AT AR =AU IE P2 48 52 % K DNA WEAR 407 (D], EAK: PYRI K%, 2008.

[15] LIAO L, LIU J, DAI Y, et al. Development and Application of SCAR Markers for Sex Identification in the Dioecious
Species Ginkgo biloba L. [J]. Euphytica, 2009, 169(1): 49—55.

[16] mE=e, Mutss, BES, . WA IR U] MYBE IR, 2004, 5(1): 65—68.

(17] B R T, IS, SRA AR AR O TE (], PR AR R 224 4 CAARBHE RO 5 2003, 25(4): 313—315.

(18] b3, AU, £ ulk, . BB Rl it AR SR (7], MO RHEIT K . 2006, 20(2) : 33— 36.

[19] YAMASAKI M . Identification of the Sexes in Dioecious Plants by Testing the Resistance to the Toxic Action of Chlorate [J].
Jap Jour Bot, 1933(6): 459—466.

(207 29 il 45 ff ol bk S 000 4l [T, PRl 2023k, 1965(1) .

[21] A=[ESE, MRAOLE, L. YR T"K%Ulaﬂﬁfﬁffﬂ‘ﬁ%'-l—‘ﬁ’lﬂrﬁﬁﬁﬁﬁ L)1 B 254, 1993, 20(4): 397—398.

[22] POLLOCK E. The Sex Chromosomes of the Maidenhair Tree [J]. Journal of Heredity. 1957, 48(6): 290—294.

(23] #ate. MR E. iR BRAE Y AR A Fe e B w080t [T, BHEE R, 2012(31) : 241—241.

[24] #Awse, &M, E5O®, . ﬁri%ﬁ PR TR 8L Z MR RAPD 2087 [T, W VDR BE 2 4k, 2008, 25(1)
22—27.

[25] S, JRA, £ &, 5. M Rb ot 58 5 S TR Rl A8 38 & i & AFLP stfZ Z ek ar i [J]. 2 %4k, 2014,



8 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 38 %

41(12); 2373—2382.
[26] £ Fl, A, ShvaA, & ARNBEREZLCRMN AFLP 2087 [J]. P ERFRIEE, 2006, 39(9): 1940—1945.
[27] Bokdr, W3, THG, &, FRMEYEEBIRS G 2N ISSR 4041 (1], EWZ A, 2003, 11(4) . 276—287.
(28] WHEse, EEE, 277, % A ISSR-PCR ¥ 14 M iR R AL 1], WiiLhk2Be2: 4, 2008, 25(2): 186—190.
[29] E/NES. BT cpDNA FEHEUFT SSR 4347 1) 43 A B 1A 350 1% 45 1 A% R M3 2 0 52 (DL AUl . WiV K%, 2010.
[30] Z=J7°F, Whkse. M7 EST-SSR 51¥H & [J]. vk 2%, 2012, 21(12) . 149—152.
[31] LING J, RUI-LIN Y, MAO-XUE L, et al. Identification of a Sex-Associated RAPD Marker in Ginkgo biloba [J]. Acta
Bot Sin, 2003, 45(6); 742—747.

[32] EWeHE, RIOTF. SHRAMENMKH RAPD #ric [T, BIF R4 M CE AP/ . 2001, 34(3): 116—117.

Sex Identification of Ginkgo biloba L. by
SCAR Markers and Leaf Morphology

HANG Qian'?, CHEN Ke', LIU Ji-yao',
YANG Xiao-hong', LEI Bo?

1. Key Laboratory of Horticulture Science for Southern Mountainous Regions . Ministry of Education/
School of Horticulture and Landscape Architecture s Southwest University s Chongqing 400715, China ;
2. Chongqing Academy of Environmental Science, Chongqging 401147 , China

Abstract: In the present study, 12 adult gingko (Ginkgo biloba) trees whose gender was known and 27
young seedlings with unknown gender were used as experimental materials. Their leaf morphological char-
acteristics were compared and the DNA was amplified with SCAR-PCR so as to determine their coupling
relationship. The results of leaf morphology index analysis of adult ginkgo plants and classification of gink-
go seedlings showed that the main differences between male and female adult plants were the leaf shape in-
dex and leaf lobe index. The leaf shape index and leaf lobe index of female plants were higher than those of
male plants. Seedling plants with leaves of cattail leaf fan shape, fan shape and mul-lobe fan shape were
named as F3 section which was speculated to be female plants; Plants with the other shapes were named as
M3 section which was speculated to be male plants. With SCAR-PCR, male-specific bands similar to the
male-specific bands of male adult plants were obtained in 11 of the 12 seedlings in M3 group, while no such
male-specific bands were found in most plants of F3 group except one. The above results indicated that
some sex-related gene(s) and leaf indexes are coupled and, therefore, morphological characteristics of
leaves can be used in early gender identification for G. biloba.

Key words: Ginkgo biloba ; gender identification; leaf morphology; SCAR marker; collaborative analysis
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