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Fig. 1. Sex strategies in plants. Those in boxes represent the mixed states.
(Ainsworth, 2000)
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Fig.2. Schematic representation of sex-specific differences in MADS-box gene
expression: (a) the dioecious species white campion (Silene latifolia); (b)
sorrel (Rumex acetosa). In white campion, SLM2 and SLM3 (light
shading), two petal- and stamen-specific genes, are expressed more
centrally in male than in female floral meristems. In sorrel, expression of
the stamen- and carpel-specific RAP1 gene (dark shading) ceases as the
development of the carpel primordial in male and the stamen primordial in
females is arrested. Abbreviation: IP, inner perianth segment; OP, outer
perianth segment.
(Lebel-Hardenack and Grant, 1997)
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Fig.3. Root tip metaphases of dioecious sorrel female (a) and male (b). Metaphases from
permanent hairy root cultures of dioecious white campion female (c) and male (d),
and related gynodioecious Silene vulgaris (e) and hermaphrodite Silene

chalcedonica (f). Sex chromosomes are indicated. Bar = 10um

(Negrutiu et al., 2001)
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Fig.4. The ts4 mutant of maize. The normal male tassel (left) produces male floret. But

the homohzygous ts4 allele induced hermaplroditic flowers with functional
pistils, and form seeds in the male tassel.

YR WA ERE B ,L X4 4 kg 1098 B RAFIUEF F
3-4 AT It AP LMoY L s e LswmtiPr @
%HéﬁﬂﬁWﬁ’ﬁﬁuﬁ%%#%iéZWﬁﬁW§@m°Y%5@J?%
R 7| (plastid sequence) ik #f » g4 J R it 70 o BIR KL F A
& white campion™ - 4 Silene dioica 2 S. latifoliain® & 8= 7 % R Y4 ¢
BRI aZ R 3 BH A RAYREWMPE > SUFRE 2 & B A B d| &
BHE2UBFT ORE LA RIS APFXE YRR AT
IY4dME my gARIF] > XY R BT 2RI WRE
AFFWEEF LR AEE L FF- BB ER o d YRS A
R OE BRI G AT A LIMFAFEL > Ry - WY R
¢ R 4 A FIF a0 3 wAR IR % o 2t — IR white campionsY 4 d g2 ¢ <
g4 A7 mﬁ»’%ﬁtwﬁ (R imﬁéﬁ vl M B EAFR AT R
1248 2 F)(transposable elements / transponson)®' s iz uat H ¥ i A
BIHW R wRIYR R > RE R PR o DG A A Y
2 Wi d 585 d %?ggx;é_@ﬁ@» AT AT, e *}3 s 5 Ay zE W
A4 REITI > KA A ) o @ (292 X-to-Autosome ratio system g
Z-to-Autosome system #73~ A o L A g it X-to-Autosome ratio systemii
MG R IR R Fle gt YA T EE LA AXL s A A
REPRS A - EHEBIFEBHEAR - BN A SR E Y B



FJ{JZ%EH:%!#E&,‘{L%WTJEE% 57215 5728 Research Bulletin of KDARES Vol.21(2)

%5

P MR BEF RO i B AR F TR B R B R
RITH AP E 0 TP AR B A '\i“éﬁﬁlﬁ@»b’:ﬁli B e
X-to-Autosome ratio system > 11 4v 55 &3 A FHFIHRE P 3 A € Mf L
g Rzt n PER A CEFORE G R - fg#ﬂ'ﬁﬁliﬁfé%@ﬁ L1
m%%BéﬁéﬁﬁﬁﬁﬁW4’WL%frfﬂ%%¢*;.f*%ﬁﬁyéﬁf%
* hmE b oI #\,F o Wd B A A MRBH T LT HEFENFT
Té@lﬂ_’_;m TEME R - BB BRI EHOEARTFSR BT A
JFre A A A RFEE IR E S ESEZR DR )
MEAATFAY D F o

c %

S R

1. Ainsworth, C. 2000. Boys and girls come to play: The molecular biology
of dioecious plants. Ann. Bot. 86: 211-221.

2. Charlesworth, D. 2002. Plant sex determination and sex chromosomes.
Heredity 88: 94-101.

3. Charleworth, D., B. Charleworth, and G. Marais. 2005. Steps in the
evolution of heteromorphic sex chromosomes. Heredity 95: 118-128.

4. Farbos, |., J. Veuskens, B. Vyskot, M. Oliveira, S. Hinnisdaels, A.
Aghmir, A. Mouras, and |. Negrutiu. 1999. Sexual dimorphism in white
campion: Deletion on the Y chromosome results in a floral asexual
phenotype. Genetics 151: 1187-1196.

5. Kejnovsky, E., R. Hobza, Z. Kubat, A. Widmer, G. A.B. Marais, and B.
Vyskot. 2007. High intrachomosomal similarity of retrotransposon long
terminal repeats: Evidence for homogenization by conversion on plant
sex chromosomes? Gene 390: 92-97.

6. Lardon, A., S. Georgiev, A. Aghmir, G. Le Merrer, and I. Negrutiu. 1999.
Sexual dimorphism in white campion: Complex control of carpel number
is revealed by Y chromosome deletions. Genetics 151: 1173-1185.

7. Lebel-Hardenack S. and S. R. Grant. 1997. Genetic of sex
determination in flowering plants. Trends Plant Sci. 2(4): 130-136.

8. Lengerova, M., R. C. Moore, S. R. Grant, and B. Vyskot. 2003. The sex
chromosomes of Silene latifolia revisited and revised. Genetics 165:
935-938.



FJI'JL;@EH: =E Lha! ﬁiﬁm{tﬁr% 57218 5728 Research Bulletin of KDARES Vol.21(2)

9. Matsunaga, S. 2006. Sex chromosome-linked genes in plant. Genes
Genet. Syst. 81: 219-226.

10.Ming, R., Q. Yu and P. H. Moore. 2007. Sex determination in papaya.
Semin. Cell Dev. Biol. 18: 401-408.

11.Ming, Ray and P. H. Moore. 2007. Genomics of sex chromosomes.
Curr. Opin. Plant Biol.10:123-130.

12.Moneger, F. 2001. Molecular and evolutionary analysis of a plant Y
chromosome. Life Sci. 324: 531-535.

13.Negrutiu, I., B. Vyskot, N. Barbacar, S. Georgiev, and F. Moneger. 2001.
Dioecious plant. A key to the early events of sex chromosome evolution.
Plant Physiol. 127: 1418-1424.

14.Siroky, J., J. Hodurkova, I. Negrutiu, and B. Vyskot. 1999. Functional
and structural chromosome analyses in autotetraploid Ssilene latifolia.
Ann Bot. 84: 633-638.

15.Tanurdzic, M. and J. A. Banks. 2004. Sex-determining mechanisms in
land plant. Plant Cell 16: S61-S71.

16.Vyskot, B. and R. Hobza. 2004. Gender in plants: sex chromosomes
are emerging from the fog. Trends Genet. 20(9): 432-438.



