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Abstract :

The present review deals with the compilation of the different reports regarding the chromosomal sex determination

mechanism in dioecious angiosperms. Although there is widespread unisexuality in higher plants, only a few species

have well defined heteromorphic sex chromosomes; heterogamety being present either on the female or on the male

side. In heteromorphic types, in majority of cases, Y chromosome is generally longer than X chromosome and

autosomes and the male tendency of Y is stronger than the female tendency of  X chromosome.
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In angiosperms, approximately 6% or 14600 species in 960 genera and 200 families are dioecious. Sex chromosomes

in land plants are known from 48 species in 20 families of Liverworts, Gymnosperms and Angiosperms, where they

evolved independently and over widely different time spans (Ming et al., 2011). So far heteromorphic sex chromo-

somes are reliably known from 20 species of Cannabinaceae, Caryophyllaceae, Cucurbitaceae and Polygonaceae.

The literature contains many reports highlighting the use of molecular markers such as RAPD, RFLP, AFLP, SSR,

SCAR and others for gender identification in higher plants (Datta et al., 2017)

Among the living angiospermic species (3,00,000 approx), atleast 40 species in 21 genera from 16 families have

cytogenetic and/or molecular evidence for the presence of sex chromosomes and many more species with sex

chromosomes remain to be discovered.  Among the 40 species, 20 species in 5 families have heteromorphic sex

chromosomes, whereas the other 20 species in 13 families have homomorphic sex chromosomes. All known homo-

morphic sex chromosomes in land plants are angiosperms, and of these only 20 species in 6 genera namely, Silene,

Coccinia, Rumex, Trichosanthes¸Cannabis and Humulus have heteromorphic sex chromosomes.

All dioecious species have sex chromosomes, which carry genes that control development of males and females a

separate individuals. Autosomes participate in sex organ developmental pathways (Charlesworth 2012). Sex chro-

mosomes are linkage groups like autosomes, except that they specify inheritance of sex. Only in a small number of

plant species, the sex chromosomes are morphologically distinguishable in terms of size. The nondistinguishable sex

chromosomes are called homomorphic.

A pivotal event in sex chromosome evolution is the supression of recombination between the two sex determinant

genes (Ming et al., 2011)

Sex chromsomes of plants were first described in white campion and hop, Sorrel and Elodia. Heteromorphic sex

chromosomes have been convincingly demonstrated in species of four families (Charlesworth and Guttman, 1999;

Matsunaga and Kawano, 2001). Among the species with heteromorphic sex chromosomes, white campion has

distinctive X and Y chromosomes, which are the largest and second largest chromosomes, respectively, in the male

plants. Sorrel has one large X and a pair of different small Y chromosomes in male plants.

Among the species with homomorphic sex chromosomes, papaya has a clearly defined Male Specific Y (MSY)

region, while Asparagus has an M locus with evidence of supression of recombination. A female heterozygous sex

chromosome system might exist among Fragaria species in Rosaceae (Kihara, 1930).
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In Silene latifolia (formerly Melandrium album) of the family Caryophyllaceae, the Y chromosome is decisive in

determining sex because it was observed that, the presence of a single Y chromosome can supress female develop-

ment when three X chromosomes are present, moreover application of hormones does not convert the sex and

autosome ratios have no effect on the sex determining factors on the Y chromosome (Westergaard, 1958). It can

also be said that, as in true in mammals, the sex of the individual is determined entirely by the presence or absence

of the Y chromosome, which is called the active-Y system.

In Rumex acetosa (sorrel) of family Polygonaceae, male plants have one X and two different Y chromosomes

(2n=15, XY
1
Y

2
), and females have two X chromosomes (2n=14, XX). The two Y chromsomes are highly hetero-

chromatic. Both Y chromosomes in sorrel are required for pollen fertility but not for stamen development. In contrast

to Silene latifolia, Y chromosomes in Rumex acetosa do not suppress female gynoecium development  and do not

contain male determining genes, because plants with 2A + 2X + 1Y or 2Y were females. Instead of an active-Y

system, sorrel sex is determined by an X-autosome balance system.

In Coccinia indica,  of the family Cucurbitaceae (which is an important example of X/Y heteromorphism),  the Y

chromosome is 2.06 times larger than the largest autosome and much more larger than the X chromosome (Roy and

Roy, 1971; Chattopadhyay and Sharma, 1991).

In this study, we have reported a list of different unisexual monoecious and dioecious angiospermic plant species

where heteromorphic and homomorphic sex chromosomes were noted. The study also includes the list of some

dioeciouys angiosperms where sex chromosomes were reported to be absent (Table 1-4).

Table 1 : List of Angiospermic plant species with heteromorphic sex chromosome

FAMILY SPECIES 2n 

chromos

ome 

number 

female : 

male 

Female 

sex 

chromoso

me 

Male sex 

chromos

ome 

References 

      

Cannabinaceae Cannabis sativa  20 XX XY Chattopadhyay, 1991 ; Yamada, 

1943 ; Sakamoto et al. 1995, 

1998,2000,2005 

 Humulus lupulus 20 XX XY Jacobson, 1957 ; Sinoto, 1929 ; 

Winge, 1932 ; Ono, 1955 ; Polley, 

1997 ;  

 Humulus lupulus 
var. cordifolius 

20 X1X1X2X2 X1Y1X2Y

2 

Nakajima , 1937 ; Ono, 1937 

 Humulus 
japonicus 

20 XX XY1Y2 Jacobson, 1957 ; Danilova, & 

Karlov, 2006 ; Kihara, 1929 ; 

Kihara & Hirayoshi, 1932  

 Cannabis indica 20 XX XY Mandolino et. al., 1999 

 Cannabis 
ruderalis 

20 XX  Peil et. al., 2003 ; Diggle et. al., 

2011 

 Humulus lupulus 
var. cordiflorus 

40 X1X1X2X2 X1Y1X2Y

2 

Seefelder et. al. 2000 ; Karlov, 

2003 

 Humulus 
yunnanensis 

20 XX XY1Y2 Grabowska. Joachimiak et.al, 

2006, 2011 

 Humulus acetosa      
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Polygonaceae Collective Genus 

- Rumex  

Taxon : 

Acetosella     

    

 angiocarpa 20 XX XY Love, 1967 ; Pazourkoa, 1966 

 tenuifolia 28 XXXX XXXY Love,1957,1967 

  
vulgaris 

 

42 

 

XXXXXX 

 

XXXXX

Y 

 

Gadella & Kliphuis, 1966 ; Jensen, 

1926 ; Johnson & Briggs, 1962 ; 

Kihara, 1925 ; Ono, 1935 

 graminifolia 48 XXXXXX

XX 

XXXXX

XXY 

Love, 1943 ; Jhukova, 1968 

 Rumex acetosa 14 : 15 XX XY1Y2 Kihara & Ono, 1923 ; Kurita & 

Kuroki, 1970 

 R. papillaris 14 : 15 XX XY1Y2 Bartkowika, 1971  

 R. intermedius 14 : 15 XX XY1Y2 Rejon et. al, 1994  

 R. thyrsiflorus 14 : 15 XX XY1Y2 Shibata et. al., 1999, 2000 

 R. rothschildinus 14 : 15 XX XY1Y2 Rahman & Ainsworth, 2004 

 R. suffruticosus 16 XX XY  Rahman & Ainsworth, 2004 

 R. acetocella 14 XX XY Stehlik & Blattner, 2004 

 R. hastatulus 14 : 

14/15 

XX XY /  

XY1Y2 

Navajas – Perez et.al., 2005 a,b, 

2006, 2009 ; Cunado et. al. 2007 ; 

Blocka – Wandas wt. al., 2007 ; 

Mariotti et. al., 2009 ; Steflova et. 

al., 2013 

 Taxon : Acetosa 

Sectio Acetosa 

Subsectio 

Acetosa 

    

 gussonei 14 : 15 XX XY1Y2 Love, 1967 

 intermedia 14 : 15 XX XY1Y2 Love, 1967 

 pratensis,  
ssp. pratensis 

14 : 15 XX XY1Y2 Kihara & Ono, 1925 ; Kihara & 
Yamamoto, 1932 ; Love, 1967 ; 

Ono, 1935 ; Sato & Sinotu, 1935 ; 

Shimizu, 1961 ; Sinoto, 1929 

 ssp. alpestris 14 : 15 XX XY1Y2 Kihara & Yamamoto, 1932 ; Love 

1967 ; Ono, 1935 ; Takenaka, 

1930 ; Zuk, 1963 

 ssp. ambigua 14 : 15 XX XY1Y2 Love, 1967  

 ssp. 
amplexicaulis 

14 : 15 XX XY1Y2 Love, 1967  

 ssp. nivalis 14 : 15 XX XY1Y2 Love, 1967  

 ssp. papillaris 14 : 15 XX XY1Y2 Love, 1967  

 ssp. Pseudoxyria 14 : 15 XX XY1Y2 Zhukova, 1968 

 ssp. 
serpentinicola 

14 : 15 XX XY1Y2 Laane, 1965 

 thyrsiflora 14 : 15 XX XY1Y2 Laane, 1965 ;  Love, 1967 ; 

Meurman, 1925 ; Lux, 1963 

 thyroldes 14 : 15 XX XY1Y2 Love, 1967 

 tuberosa 14 : 15 XX XY1Y2 Love, 1967 

 ssp. tuberosa 14 : 15 XX XY1Y2 Love, 1967 

 ssp. contracta 14 : 15 XX XY1Y2 Love, 1967 

 ssp. cretica 14 : 15 XX XY1Y2 Love, 1967 
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 ssp. cretica 14 : 15 XX XY1Y2 Love, 1967 

 ssp. horizontalis 14 : 15 XX XY1Y2 Love, 1967 

 ssp. turcomanica 14 : 15 XX XY1Y2 Love, 1967 

 Subsectio 

Americanae

  XY1Y2  

 hustatua 8 : 9 XX XY1Y2 Jackson, 1967 ; Patil, 1967 ; 

Smith, 1958, 1963, 1967 a, Smith 

& Smith, 1947 

 Subsectio 

Insectivalves

  XY1Y2  

 rothschildiana 14 : 15 XX XY1Y2 Patil, 1967 ;  Smith & Smith, 1947 

 Sectio 

Paucifoliae

    

 gracilescens 14  XX XY Smith, 1967 a,b 

 Paucifolia 28 XXXX XXXY Love & Sarkar, 1956 ;  Smith, 

1967 a,b 

Cariophyllaceae Silene latifolia 24 XX XY Donnison et. al., 1996 ; Di – Stilio 

et. al., 1998 ; Zhang et. al., 1998 ; 

Siroky et. al., 2001 ; Lengerova et. 

al., 2003, 2004 ; Moore et. al., 

2003 ; Smith, 1964 ; Nicolas et. 

al., 2005 ; Zluvova et. al., 2005, 

2007 ; Hobza et. al.m 2006 ; 

Bergero et/ al. 2007 ; Steven et. al., 

2007 ; Mrackova et. al., 2008 

 S. dioica 24 XX XY Marais et. al., 2008, 2011  

 S. marizii 24 XX XY Rautenberg et. al., 2012 

 S. buffelii 24 XX XY Howell et. al., 2009 a,b 

 S. diclinis 24 : 25 XX XY1Y2 Delph et. al., 2010 ; Nishiyama et. 

al., 2010 ; Diggle et. al., 2011 ; 

Kafer et. al., 2013 

Cucurbitaceae Coccinia indica 24 XX XY Bhaduri & Bose, 1947 ; Kumar & 

Vishveshwaraiah, 1952 ; Roy & 

Roy, 1971 ; Diggle et. al., 2011 ; 

Holstein & Renner, 2011 ; 

Holstein, 2012 ; Sausa et. al., 2013 

Menispermacea

e 

Tiliacora 
racemosa 

26 XX XY Chattopadhyay & Sharma, 1991 
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Table 2 : List of Angiospermic plant species with homomorphic sex chromosome**

FAMILY SPECIES 2n 

chromosom

e number 

female : 

male 

Female sex 

chromoso

me 

Male sex 

chromoso

me 

References 

Caryophyllaceae Silene 
colpophylla 

24 XX XY Charlesworth & Guttman, 

1999 

 S. otites 24 WZ ZZ Charlesworth & Guttman, 

1999 

 S. wolgensis    Charlesworth & Guttman, 

1999 

Amaranthaceae Spinacea 
oleracea 

12 XX XY Murray, 1940 

 Atriplex 
garrettii 

18 XX XY Bemis & Wilson, 1953 ; 

Freeman et. al., 1994 ; 

Ruas et. al., 1998 

 Acnida 
tamariscina 

32 XX XY Khattak et. al., 2006 ; Lan 

et. al., 2006 ; Diggle et. 

al., 2011 ; Ming et. al., 

2011 ; Onodera et. al., 

2011 

Cucurbitaceae Bryonia dioica 20 XX XY Charlesworth & Guttman, 
1999 ; Volj & Renner, 

2008 ;  Oyama et. al., 

2009, 2010 

 Ecballium 
elaterium 

18 XX XY Galan, 1946 ; 

Westergaard, 1958 ; 

Costich & Meagher, 1992 

 Trichosanthes 
dioica 

22 XX XY Patel, 1952 ; Kumar et. al., 

2008 

 T. kirilowi 22    

 T. japonica 22    

 T. multiloba 22    

 T. ovigera 22    

 T. 
cucumervides 

22    

Piperaceae Piper longum 52   Banerjee et. al., 1999 ; 

Manoj et. al., 2005  

Myristicaceae Myristica 
fragrans 

24   Shibu et. al., 2000 

Dioscoreaceae Dioscorea 
tokoro 

20 XX XY Martin, 1966 

 D. floribunda 40 XXXX XXYY Terauchi & Kahl, 1999 ; 

Diggle et. al., 2011 

Asparagaceae Asparagus 
officinalis 

20 XX XY Loptien, 1979 ; Biffi et. 

al., 1995 ; Jiang & Sink, 

1997 ; Reamon-Buttner et. 

al., 1998 ; Spada et. al., 

1998 ; Gao et. al., 2007 ; 

Ming et. al., 2011 ; Deng 

et. al., 2012 

 

Chromosomal Sex determination



163

HeritageHeritageHeritageHeritageHeritage Vol.-V2018

Araceae Phoenix 
dactylifera 

36 XX XY Siljak-Yakovlev, 1996 ; 

younis et. al., 2008 ; Al-

Dous et. al., 2011 ; Diggle 

et. al., 2011 ; Al-

Mahmoud et. al., 2012  

 P. rupicola 36   Al-Mahmoud et. al., 2012 

; Cherif et. al., 2013 ; Rai 

& Singh, 2013 

 Borassus 
flabillifer 

32   George et. al., 2007 

Poaceae Poa trivialis 56   Renganayaki et. al., 2005  

 Distichlis 
spicata 

26   Eppley et. al., 1998 

 Buchloe 
dactyloides 

36 XX XY Zhou, 2011 

Proteaceae Leucodendron 
xanthocomus 

26    XX XY Harris & Pannell, 2010 ; 

Midgley, 2010 

Vitaceae Vitis vinifera 38 XX XY Costantini et. al., 2008 : 

Marguerit et. al., 2009 

Rosaceae  Fragaria 
virginiana 

56 WZ ZZ Ahmadi & Bringhurst, 

1991 ; Ashman, 2003 

 F. chiloensis 56 WZ ZZ Spigler et. al., 2008, 2010, 

2011 

 F. elatior  21 WZ ZZ Spigler et. al., 2008, 2010, 

2011 

 F. muschata  42 WZ ZZ Golgberg et. al., 2010 ; 

Diggle et. al., 2011 

Elaegnaceae Hippophae 
rhamnoides 

24 : 22   Persson & Nybom, 1998 ; 

Sharma et. al., 2010 

Moraceae Ficus fulva  28   Tracey et. al.,2004  

Datiscaceae Datisco 
cannabina 

22 WZ ZZ Wolf et. al., 2001 ; Diggle 

et. al., 2011 

Euphorbiaceae Marcurialis 
annua 

16 XX XY Pannell, 1997 a,b , 2008; 

Yang et. al., 1998 ; 

Khadka et. al., 2002, 2005 
; Pannell et. al., 2004 ; 

Obbard et. al., 2006 ; Elze 

& Pannell, 2011 ; 

Sanchez-Vilas et. al., 2011 

; Mwase et. al., 2007 

Salicaceae  Populus 
trichocarpa 

38 WZ ZZ Paolucci et. al., 2008 ; Yin 

et. al., 2008  

 P. tremuloides  38  XX XY Hou et. al., 2009 

 P. alba 38   Pakull et. al., 2009 

 P. tomentosa 38   Tuskan et. al., 2012 

 Salix 
viminalis 

38 WZ ZZ Alstron-Rapaport et. al., 

1998 ; Gunter et. al., 2003 

; Semerikov et. al., 2003 ; 

Yin et. al., 2008 ; Diggle 
et. al., 2011 ; Samantaray 

et. al., 2010 
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Caricaceae Carica papaya 18 XX XY Hofmeyr, 1938 ; Sondur 

et. al., 1996 ; Paranis et. 

al., 1999, 2000 ; Deputy 

et. al., 2002 ; Urasaki et. 

al., 2002 ; Liu et al., 2004 

; Ma et. al., 2004 ; Chen 

et. al., 2007 ; 

Gangopadhyay et. al., 

2007 ; Ming et. al., 2008 ; 

Yu et. al., 2008 a,b ; Wai 

et. al., 2010 ; Wu et. al., 

2010 ; Gschwend et. al., 

2012 

 Vasconcellea 
geudotinana 

18 XX XY Horovitz & Jimenez, 1967 

; Wu et. al., 2010 

 V. parviflora 18 XX XY Horovitz & Jimenez, 1967 

; Wu et. al., 2010 

 V. trioecious 18 XX XY Horovitz & Jimenez, 1967 

; Wu et. al., 2010 

 V. pulchera 18 XX XY Horovitz & Jimenez, 1967 

; Wu et. al., 2010 

 V. 
cundinamarce
nsis 

18 XX XY Horovitz & Jimenez, 1967 

; Wu et. al., 2010 

 
**  Some spaces are empty in some species where the required information is not found
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Species Refernces

Salicacene

Salix Present: BLACKBURN & HARRISON 1924;

ERLANSON & HERMANN 1927;

HESLOP-HARRISON 1926; MEURMAN 1925;

NAKAJIMA 1937,1942; SINOTO 1929; SUTO 1944

Absent:HAKANSSON 1938; JOHNSSON 1940;

MUNTZING 1936; PETO 1938; WILKINSSON 1944

Moraceae MUNTZING 1936; PETO 1938; WILKINSSON 1944

Cudrania triloba  HANCE SINOTO 1929

Morus bombycis  KOIDZ SINOTO 1929

Urticaceae 

Urtica dioica  L. MEURMAN 1925 (doubtful cf. A. and D. LOVE 1942)

Santalaceae

Buckleya joan  MAKINO NAKAJIMA 1937

Loranthaceae

Phoradendron flavescens NUTT BILLINGS 1932, 1933

(female: 2A, male: 2A +X)

P. villosum NUTT. BILLINGS 1932, 1933

Chenopodiaceae

Atriplex hymenelytra BILLINGS 1934

(TORR.) WATS. (female: 2A, + X1X1X2X2, male: 2A- X1X2Y)

Spinacia tetrandra STEV ARARATJAN 1939

Spinacia oleracea L. Present: ZOSCHKE 1956

Absent: ARARATJAN 1939; BEMIS & WILSON 1953

HAGA 1935

Caryophyllaceae

Silene otites SM. FAVARGER 1946

Silene densiflora FAVARGER 1946

Cercidiphyllaceae

Cercidiphyllum japonicum NAKAJIMA 1942

Menispermceae

Cocculus trilobus (THUNB.)DC. NAKAJIMA 1937

Stephania rotunda LOUR. MATHEW 1958

Cissampelos pareira L. MATHEW 1958

Rosaceae

Fragaria elatior EHRB KIHARA 1930 (female: XY, male: XX)

Rutaceae

Zanthoxylum piperitum DC. SINOTO 1929; NAKAJIMA 1937

Daphniphyllaceae

Daphniphyllum macropodium  MIQ SINOTO 1929

Aquifoliaceae

Ilex serrata NAKAJIMA 1942

Aceraceae

Acer negunda Present : SINOTO 1929

Absent : FOSTER 1933

Simarubaceae

Table: 3 Some other previous reports of presence of Sex chromosomes in plants
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Picrassima quassioides NAKAJIMA 1942

Dilleniaceae

Actinidia kolomicta NAKAJIMA 1942

Actinidia polygama NAKAJIMA 1942

Theaceae

Eurreya japonica NAKAJIMA 1942

Datiscaceae

Datisca cannabina SINOTO 1929

Valerianaceae

Valeriana dioica MEURMAN 1925

Cucurbitaceae

Trichosanthes cucumeroides NAKAJIMA 1937

MAXIM

T.japonica NAKAJIMA 1937

T.dioica  ROXB PATEL1952; SARKAR & DATTA 1987,1988

T.multiloba  MIQ KURITA 1939

Hydrocharitaceae

Elodea canadensis SANTOS 1924

Elodea gigantea SANTOS 1923

Hydrilla verticillata SINOTO 1929

Palmae

Trachycarpus excelus WENDL SINOTO 1929

Trachycarpus fortunei SINOTO 1929

Borassus flabellifer L. SARKAR 1956

Phoenix sylvestris ROXB. SARKAR 1956

Phoenix rupicola T. ANDERS. SARKAR 1956

Liliaceae

smilax sp. Present: NAKAJIMA 1937,1942

Absent: LINDSAY 1930

Dioscoreaceae

Dioscorea sinuata  VELL. MEURMAN 1925(female: XX, male: XO)

D. elata  L. SMITH 1937(female: XX, male: XO)

D. reticulata  GAY SMITH 1937(female: XX, male: XO)

D. macroura  HARMS SMITH 1937(female: XX, male: XY)

D. discolor  KUNTH SMITH 1937(female: XX, male: XY)

D. fargessii  FRANCH SMITH 1937(female: XX, male: XY)

D. gracilliama  MIQ NAKAJIMA 1937(female: XX, male: XY)

D. tokoro  MAKINO NAKAJIMA 1937(female: XX, male: XY)

D. japonica  THUNB NAKAJIMA 1937(female: XX, male: XY)

D. tomentosa  KOEING ex ROXB RAMCHANDRAN 1962(female: XX, male: XY)

D. pentaphylla  L. RAMCHANDRAN 1962(female: XX, male: XY)

D. bulbifera  L. RAMCHANDRAN 1962(female: XX, male: XY)

D. spinosa  ROXB. ex WALL RAMCHANDRAN 1962(female: XX, male: XY)
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Species References

Garryaceae

Garrya elliptica  DOUGL. MEURMAN 1930

Myricaceae

Myrica carolinesis  MILL. STOKES 1937

M. cerifera  L. STOKES 1937

M. pumila  (MICHX) SMALL STOKES 1937

M. nagi THUNB SUGIURA 1927

(M. rubra S. et Z..)

Loranthaceae

Arceuthobium axycedri  (DC.) M.B. PISEK 1924

Viscum album L. PISEK 1923;

STEINDL 1935

Amaranthaceae

Acnida tuberculata  MOQ MCWILLLIAMS 1930

Chenopodiaceae

Atriplex babingtonii WOODS WULFF 1937

Caryophyllaceae

Silene roemeri  FRIVALD SCHATZ(reported by CORRENS 1928)

Ranunculaceae

Clematis heracleaefolia  DC. NAKAJIMA 1937

C. virginiana  L. LINDSAY 1929, 1930

Thalictrum fendleri ENGELM KUTHN 1928, 1930a,b

Menispermaceae

Cocculus villosus  DC. CHATTOPADHYAY AND SHARMA 1991; JOSHI & RAO 1935;

SHARMA & BHATTACHARYYA 1955

Menispermum canadense L. LINDSAY 1929, 1930

Tinospora cordifolia  MIERS CHATTOPADHYAY AND SHARMA 1991; JOSHI & RAO 1935;

SHARMA & BHATTACHARYYA 1955

Tinospora tomentosa MIERS CHATTOPADHYAY AND SHARMA 1991

Stephania hernandifolia  WALP. CHATTOPADHYAY AND SHARMA 1991

SHARMA & BHATTACHARYYA 1955

Saxifragaceae

Ribes alpinum  L. MEURMAN 1925

R. orientale  DESF. MEURMAN 1928

R. saxatile  PALI MEURMAN 1928

Euphorbiaceae

Mercurialis aniuia  L. SZTAJGERWADOWNA 1929;

YAMAPOLSKY 1925

Putranjiva roxburghii CHATTOPADHYAY & SHARMA 1991

Trewia nudiflora  L. MUKHERJEE 1974

Flacourtiaceae

Flacourtia ramontchi  L. MUKHERJEE 1974

F. sepiaria  ROXB. MUKHERJEE 1974

Vitaceae

Vitis cinerea  ENGELM KOBEL 1929

Table 4: Some reports on the dioecious Angiosperms where Sex chromosomes are absent

Chromosomal Sex determination



168

HeritageHeritageHeritageHeritageHeritage Vol.-V2018

V. ruperstris  SCHEELE var. metallica KOBEL 1929

V. vinifera  L. KOBEL 1929

Malvaceae

Napaea aioica  L. BUNTEN 1929

Caricaceae

Carica papaya  L. DATTA 1971; LINDSAY 1930

Eleagnaceae

Shepherdia canadensis (L.) NUTT COOPER 1932

Umbelliferae

Trinla hispida  HOFFM ARARATJAN 1939

(T. hoffmanni BIES.)

Cornaceae

Aucuba chinesis  BENTH. KIHARA & YAMAMOTO 1935

A. japonica  THUNB MEURMAN 1929; SINOTO 1929;

DSUGIURA 1927; YAMAMOTO 1937

Cucurbitaceae

Bryonia dioica  JACQ. LINDSAY 1929, 1930 ; MEURMAN 1925

Luffa echinata  ADANS. DUTTA & ROY 1982

Memordica dioica  L. RICHHARIA & GHOSH 1953;

ROY et al. 1966

TRIVEDI & ROY 1972

Edgaria darjeelingensis  CLARKE THAKUR et al. 1969

THAKUR & SINHA 1972-1973

Melothria heterophylla  L. ROY 1970; SINGH 1972

Trichosanthes lepiniana  (NAUD.) COGN. PANDEY & SARAN 1986

Najadaceae

Najas marina  L.(N. major ALL.) TAKAMINE 1927; WINGE 1927

Hydrocharitaceae

Hydrocharis morsus-ranae  L. TUSCHNJAKOWA 1929

Vallisnernia gigantea  GRAEBN JORGENSEN 1927

V. spiralls  L. JORGENSEN 1927;WINGE 1927

Cyperceae

Carex grallatoria  MAXIM. NAKAJIMA 1937

Palmae

Phoenix canariensis  HORT. BEAL 1937

P. dactylifera  L. BEAL 1937

Liliaceae

Asparagus ojjicinalis  L. FLORY 1932; SHORI & NAKAMURA 1928

Smilax herbaceae  L. ELKINS 1914; LINDSAY 1929,1930

Dioscoreaceae

Dioscorea caucasica  LIPSKY MEURMAN 1925

D. quaternata  (HEMSL.) J.F.GMEL JENSEN 1937

D. composita HEMSL MARTIN & ORTIZ 1963

D. floribunda  MART. et GAL MARTIN & ORTIZ 1963

D. friedrichsthalii  R.KUNTH MARTIN & ORTIZ 1963

D. spiculiflora MARTIN & ORTIZ 1963

Chromosomal Sex determination



169

HeritageHeritageHeritageHeritageHeritage Vol.-V2018

Conclusion:

According to Ming et al. 2007, “Unisexual species have sex determination mechanisms ranging from genetic to

environmental, but genetic factors play far greater roles. Genetic mechanisms range from a single locus on an

autosome to heteromorphic sex chromosomes containing multiple genes involved in sex determination. Chromo-

somal sex determination systems may be an evolutionary consequence of natural selection in favour of dieocy. Sex

chromosomes do not appear suddenly in animals or plants. Rather, it is the pair of autosomes bearing the sex

determination genes that have evolved specialised features, i.e. the degeneration of the Y chromosome, resulting in

heteromorphy that became the hall mark of sex chromosomes”.
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