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Abstract 6 

 
Apomixis is a natural enigma in angiosperms, that allows seed formation without 7 

fertilization. A study was carried out from August, 2012 to May, 2014 in order to investigate 8 

the possibility of occurrence of apomixis in fluted pumpkin (Telfairia occidentalis Hook. F.). 9 

Five genotypes of fluted pumpkin were used. Ten plants from each genotype were planted 10 

out in a screened environment at the Federal University of Technology, Akure. The crop 11 

being dioecious, all the male plants were emasculated as soon as they were noticed, leaving 12 

only the female plants. After several flowers abortion of the Female flowers, they eventually 13 

set fruits.  All the genotypes produced fruits (one or two) though at different times. Both 14 

apomictic and parthenocarpic fruits were produced. Fruits produced through apomixis were 15 

similar to those of sexually produced fruits. The seeds obtained from the apomictic fruits had 16 

high seedling emergence percentage and good seedling vigour. The observed facultative 17 

apomixis could be as a result of natural selection. This study confirms that sexual and 18 

apomixis forms of reproduction occur naturally in fluted pumpkin. The apomixis in the fluted 19 

pumpkin is reported for the first time and its implication in the genetic improvement of the 20 

crop is discussed.   21 

Key words: Telfairia occidentalis; apomixis; dioecious; genotypes.  22 

 23 

INTRODUCTION 24 

Fluted pumpkin is among the important indigenous leaf and seed vegetables in West 25 

Africa. Its nutritional, medicinal, multi-utility, perennial and industrial potential earned it 26 

prominence among indigenous vegetables. Fluted pumpkin is a dioecious plant. The inability 27 

to distinguish sex at early stage and the preponderance of males in natural populations hinder 28 
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its productivity (Ajayi et al., 2006). The female plants are known to produce large succulent 29 

leaves and fruits that attract high prices in the markets. The male plants, on the other hand, 30 

produce small with less attractive leaves and no fruit (Ogbonna, 2009). Thus, there is high 31 

discrimination against the male plants because they are of no economic importance to 32 

farmers. 33 

Apomixis is a natural enigma in angiosperm reproduction. It is defined as the asexual 34 

formation of a seed from the maternal tissues of the ovule, avoiding the processes of meiosis 35 

and fertilization, leading to embryo development (Ross and Koltunow, 2004). Apomixis may 36 

be obligate or facultative, resulting in either only apomictic produced embryos and seeds, or a 37 

combination of apomictic and sexually-derived embryos and seeds, respectively (Hanna and 38 

Bashaw, 1987; Grossniklaus et al., 2001).  39 

Some characteristic features of fluted pumpkin include its exhibition of the 40 

polyembryonic, polyploidy and facultative perennial traits (Odiyi, 2003; Onovo et al., 2009; 41 

Uguru and Onovo, 2011). Polyploidy is known to be associated with polyembryony and 42 

apomixis (Bicknell and Koltunow, 2004; Roche et al., 2001). In addition, most apomicts are 43 

perennial and exhibit polyploidy Savidan (2001). An understanding of the reproductive 44 

biology of fluted punpkin is necessary because the facultative perennial, polyembryonic and 45 

polyploid nature of the crop may imply the possibility of apomixis. Apomixis could help in 46 

genetic improvement of the crop and solve its problem of sex discrimination. Fully 47 

understanding apomixis would greatly facilitate the ability of plant breeders to fixate and 48 

propagate genetic heterozygosity and associated hybrid vigour in crop plants (Spillane et al., 49 

2001). Therefore, this study was initiated to investigate possible occurrence of apomixis in 50 

fluted pumpkin. 51 

 52 
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MATERIALS AND METHODS 54 

 Apomixis in fluted pumpkin could be verified through fruit setting of the female plant 55 

in absence of pollen. Based on this, this experiment was carried out from August, 2012 to 56 

May, 2014 using 5 genotypes in a screened environment (beside the screen house of the 57 

Department of Crop, Soil and Pest Management Federal University of Technology, Akure). 58 

Ten seeds from each genotype were planted on flat. Regular weeding was done when 59 

necessary and the plants were staked. The crop being dioecious, all male plants were 60 

emasculated as soon as they were noticed. The remaining female plants were monitored for 61 

successful fruits set. Apomictic fruits harvested from isolated female plants were subjected to 62 

progeny test. The following data were collected from the fruits produced via apomixis: 63 

number of fruits and number of seeds per fruit. All filled seeds were planted in the nursery in 64 

March, 2014 in order to test the viability of the progenies and compare them 65 

morphologically. Data were collected emergence percentage, vine length and seedling vigour. 66 

RESULTS 67 

All the female plants left on the field produced numerous flowers (>100 per plant). 68 

Abortion rate was very high. Abnormal flowering was also observed for example tendrils 69 

produced flowers (Plate 2a and 2b) and twin flowers (Plate 2c). It took about 8 weeks of 70 

flower production before there were successful fruits set. Observation of fruit developmental 71 

traits indicated that fluted pumpkin comprises both traits of apomixis and parthenocarpy 72 

(Plate 2a and 2b). As soon as fruits set were successful in each of the female plants, flower 73 

production ceased. All the genotypes evaluated produced fruits but at different times. Each 74 

plant produced one or two fruits (Table 1). Fruits produced through apomixis were similar to 75 

those of sexually produced fruits. All the seeds obtained from the apomictic fruits had good 76 

germination percentage and good seedling vigour (Table 1).  77 
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DISCUSSION 81 

The result from this study revealed that sexual reproduction and apomixis occur 82 

simultaneously in fluted pumpkin. All isolated female plants from different genotypes set 83 

fruits successfully in absence of pollination. The Fruits and seeds of apomictic plants are 84 

morphologically similar to sexually produced fruits and the apomictic seeds are viable. Thus, 85 

the breeding system of fluted pumpkin is facultative apomixis. Apomixis has been reported in 86 

more than 300 species and at least 36 different families, and commonly may be identified in 87 

the Gramineae, Compositeae, Rosaceae, Euphorbiaceae Rutaceae and Musaceae (Hanna and 88 

Bashaw, 1987; Grossniklaus et al., 2001; Okoro et al., 2011). Occurrence of facultative 89 

apomixis in fluted pumpkin can be supported by the fact that the crop being dioecious, it is an 90 

outcrossing species and apomixis is much more prevalent among outcrossing species than 91 

inbreeding species (Asker and Jerling 1992). Fluted pumpkin exhibits polyploidy, 92 

polyembryony and facultative perennial. Also, strong correlation between apomixis and 93 

polyploidy, polyembryony perennial have been reported (Lakshmanan and Ambegaokar, 94 

1984; Asker and Jerling, 1992; Savidan, 2001). Apomicts are often found in highly disturbed 95 

areas or where individuals are widely dispersed (Asker and Jerling, 1992), so it is possible that 96 

isolation of the female may be an influencing factor for apomixis in fluted pumpkin. Therefore, 97 

occurrence of apomixis may be as a result of sexual evolution through natural selection. This is 98 

the first time apomixis will be reported in this crop. Hence, this discovery of the occurrence 99 

of apomixis in fluted pumpkin is a great opportunity for the improvement of the crop. 100 

Apomixis could provide solution to sex discrimination which is the major problem affecting 101 

commercial cultivation of the crop.  102 

CONCLUSION 103 

This study confirms that sexual and apomitic forms of reproduction occur naturally in fluted 104 

pumpkin. Both produce morphologically similar fruits and viable seeds. The observed 105 

facultative apomixis could be as a result of natural selection. Apomixis in the fluted pumpkin 106 
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is reported for the first time. This has great implication in the genetic improvement of the 107 

crop especially in enhancing leaf and fruit yield which can only be obtained from the female 108 

plant.   109 

REFERENCES 110 

Ajayi, S. A., P. Berjak, J. I Kioko, M. E. Dulloo and R. S. Vodouhe. (2006). Responses of 111 

fluted pumpkin (Telfairia occidentalis Hook. F. (Cucurbitaceae) seeds to desiccation, 112 

chilling and hydrated storage. South African Journal of Botany, 72, 544-550. 113 

Asker, S. E. and L. Jerling. (1992). Apomixis in plants. Boca Raton, FL: CRC Press. 114 

Bicknell, R. A. and A. M. Koltunow. (2004). Understanding Apomixis: Recent Advances and 115 

Remaining Conundrums. The Plant Cell, 16, S228-S245. 116 

Grossniklaus, U., G. A. Nogler and P. J. Van Dijk. (2001). How to avoid sex: the genetic 117 

control of gametophytic apomixis. The Plant Cell, 13: 1491-1498. 118 

Hanna, W. W. and E. C. Bashaw. (1987). Apomixis: its identification and use in plant 119 

breeding. Crop Sci, 27(6):1136-1139. 120 

Lakshmanan, K. K. and K. K. Ambegaokar. (1984). Polyembryony. In Embryology of 121 

Angiosperms. Springer-Verlag, Berlin, pp. 445–474. 122 

Odiyi, A. C. (2003). Developmental patterns of the multiple seedling characters in Telfairia         123 

occidentalis Hook. F. J. Sustain. Agric. Environ. 5: 317-325. 124 

Ogbonna, P. E. (2009). Pod portion and type effects on sex, growth and yield in fluted 125 

pumpkin. African Crop Science Journal, 16: (3) 185 – 190. 126 

Okoro, P., A. A. Shaibu, G. Ude, B. A. Olukolu, I. Ingelbrecht, A. Tenkouano, M. N. Oguria, 127 

F. Moonan and C. Dimkpa. (2011). Genetic evidence of developmental components of 128 

parthenocarpy in apomictic Musa species. Journal of Plant Breeding and Crop Science, 129 

3(8):138-145. 130 

Onovo, J. C., M. I. Uguru and I. U. Obi. (2009). Implications of polyembryony on the growth 131 

and yield of fluted pumpkin (Telfairia occidentalis Hook. F.). Journal of Tropical 132 

Agriculture, Food, Environment and Extension, 8 (2) 2009 pp 130 -138. 133 

Ross, A. B. and A. M. Koltunow. (2004). Understanding Apomixis: Recent Advances and 134 

Remaining Conundrums. The Plant Cell, 16, S228–S245. 135 

Roche, D., W. Hanna and P. Ozias-Akins. (2001). Is supernumerary chromatin involved in 136 

gametophytic apomixis of polyploid plants? Sexual Plant Reproduction, 13, 343-349 137 

Savidan, Y. (2001). Transfer of Apomixis through Wide Crosses. In Savidan, Y, J.G. 138 

Carman, and T. Dresselhaus, (eds.). 2001. The Flowering of Apomixis: From 139 

UNDER PEER REVIEW



Mechanisms to Genetic Engineering. Mexico, D.E: ClMMYT, IRD, European 140 

Commission OC VI (FAIR). 141 

Spillane, C., A. Steimer and U. Grossniklaus. (2001). Apomixis in agriculture: the quest for 142 

clonal seeds. Sexual Plant Reproduction, 14: 179-187. 143 

Uguru M. I. and J. O. Onovo. (2011). Evidence of polyploidy in fluted pumpkin (Telfairia 144 

occidentalis Hook F.). African Journal of Plant Science. 5 (5), pp. 287-290. 145 

 146 

 147 

 148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 

 161 

 162 

 163 

 164 

 165 

UNDER PEER REVIEW



                                         166 

Plate 2a. Apomictic fruits                                                      Plate 2b. Pathenocarpic fruit 167 

Plate 2. Apomictic fruits and parthenocarpic fruit of fluted pumpkin. 168 
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Table 1. Mean performance of fruit and seedling characteristics of apomictic fruits obtained 187 

from five genotypes. 188 

Genotypes  Number 

of fruits 

Number 

of 

seeds/fruit 

Emergence % Vine 

length 

(cm)  

Seedling 

vigour 

Ftm12  2 66 68.18 23.00 15.68 

Ftn62 1 80 95.00 52.00 49.40 

Ftn64 1 81 80.25 20.10 16.13 

Ftn63 2 50 80.00 18.00 14.40 

Ftm11 2 33 96.97 33.50 32.48 
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                 209 

           Flower bud on tendrils (a) 210 

             211 

           Flower bud on tendrils (b) 212 

             213 

           Twins flower bud (c)   214 

 215 

Plate 3. Abnormality in flowering of female plants 216 
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