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Applications of DNA molecular markers on
sex identification of dioecious plants
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( Institute of Botany, Northwest Normal University. Lanzhou 730070, China )

Abstract: There are many differences of the economic yield and ecological efficiency between different sexual
individuals of dioecious plants- In practice;the unnecessary cultivation of unwanted males or females leads to
wastage of resource, which can be avoided if the sex of the plant is determined at juvenile stage- The morpho-
logical and cytological studies conducted so far have failed to differentiate accurately between the various sex
forms- Recently,the methods of seedling sex identification in dioecious plants have been improved by applying
DNA molecular markers- Based on comparing the traditional methods with DNA molecular markers,the appli-
cation of DNA molecular markers in sex identification of dioecious plants are summarized- The prospect and
some problems in the field are also briefly presented-

Key words: DN A molecular markers; dioecious plants; sex identification

A GACAEY MR SRR 295 520 (Lion-  (BKREE, 2004) , ALY % TLMERE AR R .
akis. 1980) , #FAHMIH A 959 NEAAEMEME R SR FH Ginkgoaceae) , KJFEF} (Cannabaceae ) , Biff
MG, MEME SRR 2 14 620 B, 734+ 143 B PRl (Actinidiaceae ) , # W1 £} (Salicaceae ) . & 5 £}

ks HER. 2004-12-13 1&E B Ep. 2005-06-16
LA . E5 A RR3E (30270091, 30570110) ; PEALIIE K2 HIR S RHLAH T2 (02) 5EB) 5 H [Supported by the National
Natural Science Foundation of China (30270091, 30570110 ; Knowledge and Science Innovation Project of Northwest Normal Uni~
versity (No-02)],
YEEWEIAT . HAB(LI79-), L. PR A A ALLAFRAE . LB R 5 S5

" IWEE (Author for correspondence) , Email ; <kunsun@nwnu- edu- en™-



64 i R - 7]

26 %
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PR BRIk LA SRS 00 T AR » MERR 2%
IHE AR S T RERR . BT LA 75 MERE S PRAE 1Y Rk
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A SR BESE, 1994)

) 0 PR 31 ke 2 AL AR 52 % AN R AL o e AL
HAAEE . SARGEAA AT 3 fh. (1) g tafhik
S8 (2) PRt IR 5 Gt IR B LR e s () IR M
£ (Irish 5%, 1989) , Horp ST AR —&f 73 MERE 7 Ak
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W S AR 4 P 31 ke ML A 3 A A T {ELBE A
PRESTETEAS A B AL 20 M A% R & 7y TH AR B At
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W2 DAMERERR SN TEZS A B P4 BT & L 224
it [R LR R R R B R AR S R IR 72
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AAMBPER e, EReMEE(2001a) FH 48 A5
YA X HEREAR B A DNA JthitfT AFLP 434
HA5E] 1 896 41y, b 3 AN BIA A (Ex/
Ms . E«/ M1, Es/Ms ) B 3 ARIC R A7 AL T P
o BREYERR A A IX =AY AFLP B lnliie, FE ™
W vORE T A IR B 4301 55 MEE Al AR A i [R] 4
DNA #:47 Southern fZ238, Hid Ll E«/ My B4
HAFEI0) AFLP 7 BOAEREN#EAT Southern FA23C



13 BATHRST . DNA 70 FhRic fEMERE T RRAE P01 % 5 i B 67

FEMEREAR AF LN 4] DNA 3 B 5 5 B/
Ms FIEs/Ms SAEMEERT bR P 7 R S 155 b
UERIX AN 22 572 BOWMEVE L R BT e 47

W H AFLP SRR 5 e i 5% T LAAS 2
5 SCAR pricHl A HER L. (B AFLP 2347 7 7E 1K
B RRZ AR A R 8, AL HG AR DNA By 2840,
P DIRE R B35 58 AT AL SR R T 1
A 25 S IR PR IR R G I 5 | 45 1
V8 51X B ) LA LA B FE B SE AT BE ) 25 1R T A
MFBEAFEHE - RILIERTEREHRR, I
PLs B AFLP ARig #EAT AR 1 PR 51 26 € AIF 50, &
S 5 AR D1 0 R
2.4 BT SSLP B9F5iE

SSLP (simple sequence length polymorphism)
v VAV NGRS R -0 I N Cil R 2 e 37 ey
AAREEH M EE AL, SSLP T2 PIfp A,
(1)/NTLE (minisatellite ) # & 24 10~60bp, & & 2
FERAIG (2) Bk T2 (microsatellite ) 3 & o ., = 8%,
PURZ IR A ER , HP T ER/ DN TEERH
YEDNA #Ric, EER . 58—, N R A T4
R AR, AHEC 2 T B TL R AEFE R 2 4 73 A
T FSRFEN 2N, 8 T EER A4, Fib
AT PCR #EATHIE 73 B34

Siljak-Yakovlev % (1996) 1y F{ (a5 & A3 X &
PRI YLt (R AT et R IMAEBERR A7 —XF GC
R R F B g A SRR TR R R M E
Siljak-Yakovlev %) 5255 3 B, WEMERRTE 5 42 )5 7
AR R A ZE 5 X O B Y SSLP #EAT AR PR 1
W MT AR T SRR E . Parasnis 55 (1999) 42
SR A0 6 T A TSR 4l B ) DN B
FREIEN YIRS Alu | . Haelll, Hinf 1, Taq I, EcoR
I ,EcoRV . Msp 1, Mbo I .Sau3A I i1 Dra I %457
$& DNA #7780 BiHAE S D ERE (TG ),
(CAC)s, (GAA)s, (GGAT )+s (GATA )4+, (GA-
CA)« F/NTEIREF pV AT F1 M13 #47 Southern 42
38, RIAREN (GATA )+ 5 Hinf 1 i40=4 2438 0]
DA I 2 REVE AR BT Re A 1 Skb 1Y 2507, HAE e 45
REGERRE, O [ HE— PR T A KAl B v (4 %5
TERUR s Parasnis X HE K WS A 225 W 4 it R
P17 DNA BIFEHL R4 45 R —id %, IF 54k
JE ARV 55 SE 0 BT A5 5 S R AT HU R B
I3 TR AR IS AT S 01 5 i R P TT LA ok
%) 100%,

T SSLP W IEAEVER %2 h R R RCH A 7>
FHRC 715 BB X S0 S A BOR B R A
2 AT A PR TR 2R BT A 2, (5
HAERF S 2 SOR R E YRR ] SRR AR 2
MR 371 AT LARY. FH AR S PRAEL P ) - SO P51
KEINHE N T Z2FER TR R E

3 HiRiE

DNA 73 Fhrie 50 AR B T WEAE S PRAE A A9
WA, fdwm T e S R HERBYE AT ] a4, JCH
J& DNA 73 THMCH I IEAR K B I 8] S A GV 57
PERYSZ T MERE S ARAE 0 1 7 S P D31 2 5 T LA
BRI B RGN EEEE. RE
DNA 73 Fhmic 7 ik AR P V) 6 5 B i 52 T Ao A7
FESRAE B MERFERR [R5 57 P 2% 7 B PRI L 2% D e
SFHAR BRI R BAEFAEA ™ S e 45 ]
AR ITAERREE DNA 43 FARic FSE R %%
I TEARBI AW K& > 3% B0 BU0R 245 2 ok, 4n
A Je T LAY F SR RLES Fr B A MEMERR 8] 1) 22 57 Fr 51
AT PRI RO T 5500 B LA S B 2 e HR AR RY
H BN [a PR RS 21 00 Fr S5 1 il 2 BGHR BT X
MEAE S PR AR ) 44 PR 31 A DR | v e R YRR A Y 2
A2 KT AT AL AR PR S BR TR . T34, I 4
PR S BT B S S A PR AR S A R R K] LA
T R E Y R ALE S b B X AR S AR A A EA T
PR VRS ) PS5 R AT 6 2 ) A fRT I
B RR . AR(EREE MERRE TR PV 3 D E ML Y
RNBEFERN I T AW 1 Ok K & W DNA 73
ThMCEEATHERRE SRR A R R e BT
AR F AT o

SEH .

FEELE ML B30I AF. 1995, PhRRMERERRE > A= B AE AL
PR 22 (J]- Yk 8(2) . 16— 18.

SRKEE. 2004 AEPAVE R S BIEA A (M ] st B
SR, 323.

HRZ 0 Aaroll 1994, SR A YR B H R i [0 ] A=
Rk, 6(1),11—14.

FESCRE. 1995, B MERERRA BRI [ RIEFERMBHL
(2).40.

FEk . I BENRE. 5. 2000 VbR A2 T
[M1. 22, AR SEH A R 176— 181

Ai X3 ¥),Zhu LL($ATH]), Shu LH (&7 HE), et al-
2000. Correlation of sex expression and three oxidase

isozyme in cucumber plant ( Cucumis sativus L- ) (3% N AK



68 i)

GER) 26 3%

PRI 3 MELEEIR TEFRSSR)[J]- T Wuhan Bot
Res (BRI AEY)FHF5%) , 18(3) , 184—188.
Cai L(%8 5%). Tian XC(HBER). Li M(ZE  H). et al-

2002. Application of RAPD in discrimination of Podocarpus
macrophullus’s sex (RAPD i A 1E B SURA P B 71 7 1 57
AOI]- J Fudan Univ (Nat Sci) (2 BZAR(HABFERRL) ) -
4(6),635—640.

Chen QJ(F5HE:%), Han YZ (B E®) . Fu YF (f/K48), et al-
2001. RAPD and SCAR molecular markers of sexuality in
the diecious speices Cannabis sativa L- (ﬁrﬁﬁ%” i RAPD
FISCAR 43 FHric)[J]- Acta Phytophysiol Sin(FHY)
#),.27(2),173—178.

Chen ZH (FR A ), Chen XJ (BRIEH). 2000. Progress of
study on sex determination and sex identification in dioecious
fruit tree (WERE S BRSP4 31 o o B 4 1) 65 A AT 52 0k
J&)[J1- J Fujian Agri Univ (R KF24R) . 29(4) .
429—434.

Deputy JC: Ming R> Ma H. et al- 2002. Molecular markers for
sex determination in papaya( Carica papaya L-)[J]- Theor
Appl Genet,106,107—111.

Gill GP., Harvey CF,Gardner RC, et al- 1998. Development of
sexlinked PCR markers for gender identification in Actin-
idia[J]- Theor Appl Genet,97.439—445.

Harvey CF,Gill GP.Fraser L, et al- 1997. Sex determination
in Actinidia- 1-Sex-linked markers and progeny sex ratio in
diploid A- chinensis[J]- Sex Plant Report,10,149—154.

Irish Erin E, Timothy Nelson- 1989. Sex determination in monoe~
cious and dioecious plants[J]- The Plant Cell,1,737—744.

Jiang L(Z %), You RL(JUFil), Li MX(7%'<*X’k )set al-
2003. Identification of a sex-associated RAPD marker in
Ginkgo biloba(RAT MR 73 FARic) [J]- Acta Bot Sin
CHE2EAR) - 45(6) 42— 747,

Lionakis SM. 1985. Genetics and physiology of sex determina-
tion in dioecious plants[J]- Frurits, 40(11),739—743.

Mandolino G, Carboni A,Forapani S;et al- 1999. Identification of
DNA markers linked to the male sex in dioecious hemp( Cannabis
satiwa L-)[J]- Theor Appl Genet,98.86—92.

Parasnis AS:Ramakrishna W, Chowdari KV, et al- 1999. Mic-
rosatellite (GAT A )n reveals sex-specific differences in papa~
ya[J]- Theor Appl Genet,99.1 047—1 052.

Shibata F; Hizume M. Kuroki Y- 1999. Chromosome painting
of Y chromosomes and isolation of a Y chromosome-specific

repetitive sequence in the dioecious plant Rumex acetosa[J]-
Chromosoma- 108,266—270.

Sijak-Yakovlev S, Benmalek S, Cerbah M. et al- 1996. Chro-
mosomal sex determination and heterochromatin structure in
date palm[J]- Sex Plant Report, 9.127—132.

Spada A;Caporali E; Marziani G et al- 1998. A genetic map of As~
paragus of ficinalis based on integrated RFLP, RAPD and AFLP
molecular markers[J]- Theor Appl Genet,97.1 083—1 039.

Urasaki N: Tokumoto M, Tarora K. et al- 2002. A male and
hermaphrodite specific RAPD marker for papaya( Carica pa-
paya L-)[J]- Theor Appl Genet,104,281—285.

Wang XM ( EBEHF) »Song WOQ(RIFE)LiuS(X| ) etal-
2001a. AFLP markers related to sex in a dioecious plant,
Ginkgo biloba(FIF AFLP HARTLE S5HR A YERIAR R M 7 T
FRiE)[J]- Acta Sci Nat Univ Nankaiensis (B8 TF K2F 224
(ARERF)). 34(1).5—9.

Wang XM (EBEHE) . Song WQ (RXFF). Li XL(ZEF %), et
al- 2002. Analysis of genomic DNA between male and fe-
male in a dioecious plant: Ginkgo biloba (ER AT M Tl BE R 21
DNA 2241 [J]- Chin J Cell Biol (4033 tE¥ %

i), 24(1),38—40.

Wang XM (EFEHE) Song WQ (KT ) s Liu S(X - #4) s et al-
2001b. RAPD markersrelated to sexlocus in Ginkgo biloba
(SHRATPERAHSE M RAPD #RiC) [J]- Acta Sei Nat Univ
Nankaiensis (FATFRKFFIR(BRE)).34(3) . 116—117.

Yin LH(FFSL#E). Zhan YG (M%), Li CH(ZERE), &
2003. Appraisal of researching ways in sex identification be-
tween female and male plants (A2 4 MEHERR YL 51 26 2 BF 507
OV [J]- Bull Bot Res (FH¥IFFSY),23(1),123—128.

Yuan SLCEAEAR) - Jia WG(B{ L ). Zhan JR (/5571
1999. Sexing of Schisandra sphenanthera Rehd- & Wils by
isozyme peroxidase (47 TR T HiERE I AUV Y g IR TR PER
WEWTSE)[T]- T Northeast Agri Univ (LAl K%
1R®),30(2),195—198.

Zhang LP (5§ 37.°F") . Lin BN (#{f14F). Shen DX (PLfE4%).
1998. The study on sexual distinction of dioecism in Vitis
(MERES BT T A M3 28 T 5E) [T+ Chin Bull Bot (1Y)
FAl) . 15(4) 6367

)set al-

( b3y
Jin ZZ (&R ), Ou XK (BRIFEE ), Ou PD (X&) et al-

1994. A preliminary study on the floristic characteristics of

55 71 Continue from page 55 )

seed plants in dry-hot river valley of Jinshajiang(&¥PILT#4
AT X REHERIRIER) [J]- Acta Bot Yunnan( =/
HEITS) . 16(1), 1 16.

Li XW (Z#30)- 1994. Two big biodiversity centres of Chi-
nese endemic genera of seed plants and their characteristics in
Yunnan Province( P EFFH P FAEYREZHNMKREN £
FEVERRO R HAEFE)[J]- Acta Bot Yunnan( =FAEYIHE)
16(3).221—227.

Li XW(Z8 ) Li J(Z= $E). 1993. A preliminary floristic

study on the seed plants from the region of Hengduan Moun~-
tain (RENT LUK X TP X R R0 B85 ) [J]- Acta Bot
Yunnan( = FMATFY) . 15(3) . 217—231.

Myers N, Mittermeier RA ; Mittermeier CG et al- 2000. Biodi~
versity hotspots for conservation priorities [J]- Nature, 403
(24),853—858.

Richards J>1993.Primula[ M]- London:B- T - Batsford Ltd, 14—29.

Ying JS (AR 4 ). 2001. Species diversity and distribution
pattern of seed plants in China(H [EFh- T4 Fh 2 FEME
HAHH& ) [J]- Biodiversity Science (¥ ZFE4E), 9(4) .
393—398.



