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ABSTRACT - Chromosome numbers were determined in five populations of the agrofuel physic nut plant (Jatropha curcas 
L.). Somatic chromosome numbers were counted from root-tip cells of four individuals per population and all had 2n=22 
chromosomes, corresponding to the diploid level (x=11). The chromosomes are small (ca. I to 2 um), meta or 
submetacentrics. The present results are in line with literature and indicate that all J. curcas populations examined so far 
are diploid. This lack of variation in chromosome number contrasts with the high variability in other characteristics. From 

the plant breeding viewpoint, the fact that all populations analyzed are diploid and have the same chromosome number is 
an advantage for planning crosses and obtaining hybrids. 
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INTRODUCTION grains, and compatible in quality with diesel oil and it is 

appropriate to the consortium with other crops in small 
properties (Dias et al. 2007, Dias et al. 2008). 

Cytogenetic studies in the genus are rather 

restricted. Chromosome numbers are known for ca. 36 

species plus several interspecific hybrids. Almost all of 

the species are diploid, with 2n=2x=22 chromosomes, 

and the few reports on meiosis point to a regular meiotic 

behavior. Three species (J. cuneata Wiggins & Rollins, 

J. dioica Sesse and some populations of J. heterophylla 

may be toxic to humans and animals. One of the most — Heyne) are tetraploid (2n=4x=44) and J. tirucalli L. has 
famous and economically important species of the —2n=20 chromosomes (IPCN, Fedorov 1969, 
Jatropha genus is Jatropha curcas L., known as physic Soontornchainaksaeng and Jenjittikul 2003, Carvalho 

nut (“pinhdo-manso” in Brazil), an agrofuel plant thatis — etal. 2008). Most of the reported artificial interspecific 

increasingly attracting the attention for its oil. J. curcas — hybrids are generally diploid but two triploid hybrids 
has the potential of becoming the most important (2n=3x=33) have been recovered from crosses between 

biodiesel plant producer. It is a rustic plant, which is the diploid J. curcas x J. cathartica Teran & Berlan and 

perennial, easy to manage, contains 38% of oil in its  J. curcas x J. podagrica Hook (Dehgan 1984). Artificial 

The genus Jatropha (Euphorbiaceae) comprises 

around 160 to 175 species, typical of tropical and warm 

climates. The species can be monoecious or dioecious, 

trees, shrubs rhizomatous subshrubs, or geophytes, and 

herbs, including some annual taxa (Dehgan 1984, 

Mabberley 1987, Heller 1991) and can be used for basket 

making, as living fences, in folk medicine, as ornamental 

and the oil of some species is used for candle and soap 

making and as a biofuel (Mabberley 1987). Some species 
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hybrids have been produced in Jatropha as a way to 

understand phylogenetic relationships of the genus 

(Dehgan 1984) and also for practical uses such as to 

introducing a novel variation into ornamental species 

(Sujhata and Prabakaran 2003). 

This study aimed to determine the chromosome 

number in plants of five populations of J. curcas which 

are part of the genebank and of the oil plant breeding 

program of the Federal University of Vigosa, Brazil. 

MATERIAL AND METHODS 

The populations evaluated were: 1) Filomena; 2) 

Bento; 3) Oracilia; 4) Paraguassii and 5) Gongalo, all 

collected by NNE Minas Agro Florestal Ltda, in 

Janatiba, MG (Tominaga et al. 2007). 

Somatic chromosome numbers were determined in 
root-tip cells, following the technique normally used at 

our laboratory for other species (Reis et al. 2008, Guisso- 

Navarini et al. 2008) with some adjustments. The seeds 

were germinated in Petri dishes lined with moist filter 

paper at room temperature. When the roots were 0.8 to 

1.0 cm long, they were pre-treated in a saturated solution 

of paradichlorobenzene at 4 °C for 24 hours, fixed in a 

3:1 ethanol-acetic solution for 24 hours, and stored in 
70% ethanol below 0° C until required. The roots were 

treated with IN HCI at 60 °C for 12 minutes, stained by 

Feulgen's method for 3 hours, treated with 2% pectinase 

for 20 minutes and then squashed in 2% propionic 

carmine. 

At least four seedlings (individuals) and ten cells 

of each were examined per population. Only intact cells 

with well-spread chromosomes were included in the 

analysis. Results were recorded by photomicrographs 

and digital images. 

RESULTS AND DISCUSSION 

The chromosome numbers, number of individuals 

and cells analyzed are shown in Table 1. All the five 

populations have 2n=22 chromosomes, corresponding 

to the diploid level. The chromosomes are small, from 

ca. 1 to 2 um with median or submedian centromeres 

(Figure 1 A-C). Although difficult to clearly visualize, in 

some cells a pair of chromosomes with possibly 

secondary constrictions (Nucleolus Organizing 

Regions) were seen. 
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Table 1. Jatropha curcas populations analyzed, number of 
individuals and cells and chromosome number 

Populations  Number of individuals Chromosome 
and (number of cells analyzed) number (2n) 

Filomena 5(24) 2 
Bento 4(10) 2 

Oracilia 5(14) 2 
Gongalo 835) 2 
Paraguassi 6(20) 2 

o 

Figure 1. Somatic metaphase plates. A) Oracilia, 20=22; B) Gon- 
çalo, 20=22; C) Filomena, 2n=22. Scale bar = 10 um 
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The chromosome number of 2n=2x=22 presented 

here for J. curcas agrees with literature data for other 

populations of the species (IPCN 2009, Fedorov 1969, 

Soontornchainaksaeng and Jenjittikul 2003, Carvalho 

et al. 2008). Carvalho et al. (2008) also analyzed the 

Gongalo population besides determining the 

chromosome number, presented the genome size (0.85 

pg DNA/2C), base composition (38.7% GC) and a 

karyotype with five metacentric and six submetacentric 

chromosome pairs, ranging from 1.24 to 1.71 um. Our 

results are in accordance with those presented by 

Carvalho et al. (2008) in terms of chromosome 

morphology, size and number. The suggestion of 

Carvalho et al. (2008), based on morphometric 

similarities of ten heterologous pairs, that J. curcas is 

an autotetraploid species, is not supportable: first, most 

of the Jatropha species analyzed in the literature are 

diploid, with 2n=2x= 22 chromosomes, the basic number 

of the genus being x=11 (see the Introduction to this 

paper); second, for the species to be an autotetraploid, 

we would have to suppose a basic number of x=5.5. On 

the other hand, x=11 could be a basic number derived 

from ancient polyploidization events in the ancestor of 

the Jatropha genus, followed by chromosomal 

rearrangements; however to even propose that as a 

suggestion would need an enormous amount of 

cytogenetical and phylogenetic data. At the present 

state, any suggestions would merely be speculative 

without scientific support. 

In an approach to plant breeding, the lack of 

chromosome number variability in /. curcas may be an 

advantage when crosses are planned due to regular 

meiosis. Finally, the lack of variation in chromosome 

numbers in /. curcas contrasts its variability in terms of 

seed traits in oil content (Kaushik et al. 2007) as well as 

in terms of phorbol ester content and DNA molecular 
profiles (Basha et al. 2009). 
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Numeros cromossomicos Jatropha curcas L.: uma 

importante espécie para agrocombustivel 

RESUMO - Os niimeros cromossomicos de cinco populagées de pinhdo manso (Jatropha curcas) — uma importante oleaginosa 
para agrocombustivel - foram determinados. O niimero de cromossomos somdticos foi obtido por contagem em células de 
pontas de raiz, em quatro individuos por populagdo. Todos eles apresentaram 2n=22 cromossomos, correspondendo ao 
nivel dipléide (x=11). Os cromossomos são pequenos (1 a 2 um), meta ou submetacéntricos. Esses resultados estão em 
concordancia com a literatura e indicam que todas as populagdes de ). curcas examinadas até momento sdo dipléides. A 

auséncia de variação no niimero cromossémico contrasta com a alta variabilidade em outras caracteristicas. Do ponto de 
vista do melhoramento, o fato de todas as populações analisadas serem dipléides e terem o mesmo número cromossémico 
constitui vantagem no planejamento de cruzamentos e na obtengdo de hibridos. 

Palavras-chave: Jatropha curcas, agrocombustivel, citogenética, pinhdo manso. 
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