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Preliminary investigation on the cytological aspects in

Codiaeum variegatum (L.) Blume

INTRODUCTION N )

Family Euphorbiaceae with 300 genera and approx1mately 8 900 spemes encompasses herbs,
shrubs and trees (Fahmy et al., 2022). Also known as spurge family, most of its members are
characterized by the production of nnlky, often toxic sap “from. vegetative parts (Binckley and
Zahra ,2023).They are widely dlstrlbuted in tropical and sub- tropical regions of the world
including America, Australia,- Beunuda Eulasm and Afr1ca (Xu and Deng, 2017). Genus
Codiaeum of Euphorbiaceae includes: neally 700 species (Fahmy et al., 2022). Of them, C.
variegatum (L.) Blume is one. Commonly known as Croton or Joseph’s coat, C. variegatum is
native to Malaysia,’ Pac1ﬁc 1slands and northern Australia (Gayatri et al., 2004). There are
different Varletles of croton in w1ld but none of them is cultivated. However, those grown across
globe comprlse the Varletles of C variegatum (Gayatri et al., 2004). The plant is primarily grown
as an ornamental owmg “to- 1ts Vauegated foliage but several species have long been used in
trad1t1onal medlcme (F ahmy et al., 2022). Different parts of the plant are known to be effective
in dlfferent allments l1l<e cancer, constipation, diabetes, digestive issues, dysentery, wounds,
fever, hlgh cholesterol, hypertension, inflammation and malaria (Salatino et al., 2007). Also
compounds"lil%e proanthocyanidins, alkaloids (e.g., taspine), flavonoids and diterpenes (e.g.
clerodanes,’ labdanes) extracted from the plant show anti-inflammatory, antimalarial,
antimicrobial, antiviral and anticancer properties (Salatino et al., 2007). Despite holding
medicinal importance, the latex from the bark, roots and leaves contain 5-deoxyingenol which is
toxic in nature. Consequently, the bark and roots are likely to cause burns in the mouth and

prolonged exposure to the latex can even lead to eczema in gardeners. Nevertheless, the plant’s
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exudates, which irritate the skin, are also traditionally used as a purgative for humans and
domestic animals (Bronson, 2005; Ogunwenmo et al., 2007).

Croton is a tropical evergreen shrub, generally attaining a height of 3 to 6 feet (Pyngrope et al.,
2022). Known for its variegated foliage, the leaves display a spectrum of colors, size, shape and
pattern. The cytological studies on C. variegatum are fragmentary with basic chromosome
number of the species still remaining ambiguous (Deng et al.. 2010).. Some studies have
suggested the existence of intraspecific cytotypes with 2n=60. 2n=80. 2n=100 and ”n—170 (Gill
et al., 1973) while others speculated it to range from 2n = 16- 72. 80-100, 100-124 in different
varieties (Sharma and Bal, 1958; Chennaveeraiah and Wagley, I98§£\Deng et al'._.‘ 2010). In light
of this, the present study aims to carry a preliminary investigation on the cytglogical status of the

species from north India.

MATERIALS AND METHODS

Three Plants of C. variegatum (Fig. 1) growing at 77.16703°N Latitude and 28.589096°E
Longitude in the Campus of Sri Venkateswara College, University of Delhi were selected to
conduct the study. Flower buds were fixed as per Sharma et al. (2010). Anthers from these fixed
buds were squashed in 1% acetocarmine. Chromosomal behavior of different pollen mother cells
(pme) was analyzed under microscope and photographed using two mobile phones; IQO0 3 with

48 megapixels and Realmenarzo 60x with 50 megapixels resolution.

OBSERVATIONS AND DISCUSSION

C. variegatum.is a m'onoe_c_in}s plant that flower during the months of mid-August to April. The
male ‘ﬂower 'u'oundi .9 ¢m long, comprises of approximately 38 stamens (Fig. 2). A total of 166
pmcs were observed at-different stages of meiotic division (Table-1). Of these, approximately
38.5% of pmcs were at Metaphase-I (Figs.5 a,b) followed by19.87% at Anaphase I (Fig. 7),
10.2% at Plophase (Fig. 4) and least percentage was observed for pmcs at Telophase I (Fig. 8)
accountihé,fbr nearly1.2%. However, nearly 4.21% of cells were observed at Interphase (Fig. 3)
which represents the preparatory phase. Owing to the size constraints and separation ambiguity,
the exact number of chromosomes could not be ascertained. Instead, a range was observed. At’
Metaphase-I, pmcs at two different chromosome counts were observed viz. 2n =24 (approx) and
2n=64 (approx). Similarly, at early Anaphase I pmcs with nearly 2n=36 chromosomes were

captured. Likewise, other stages that were observed and captured include Early Anaphase-I (Fig.
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6), Anaphase- II (Fig. 9) and Telophase-II. In addition to the dividing cells, nearly 13.8% of cells
were not assigned any stage of division due to ambiguous nature of chromosomes. The observed
data also provides valuable insights on tetrad formation (Fig. 10) and the subsequent stage of

pollen formation (Fig. 11). However, the number of such pmes was 12, suggesting the

completion of meiotic division.

The exact number of chromosomes could not be resolved due.to their clumping
together during cell division. Instead, a significant number of pmcs with"ti}a&iﬁg number of
chromosomes was observed. This might suggest some cytological q@nonnaliﬁé‘s or ésyhé}ir’b’hous
meiotic progression which can be on account of environmé'rllntéll\"s_tyess, gengtic factors or
hybridization and possibly become a cause of polyploidy inm_(),st‘ variéﬁég (Mendes-Bonato et al.,

2001; Kiihl PRP et al., 2011).

Table-1: Quantitative analysis of different meiotic stages in C. varz'egdlﬁm

Total Interphase | Prophase | Metaphase |- Larly Anaphase | Telophase Tetrad | Ambiguo

number of I | Anaphase I. I us

pmcs per

focus
4 - 4 - - - - - -
3 - 2 - - - - - I
1 - - 1 - - - - -
5 3 2 - - - - -
10 - 2 - - - - 4
14 - “13 - - - - -
16 - 7 - - - - 7
10 it -9 - - - -
5 4 - - - 3 ;
11 2 E 9 - - - - -
7 - - - 1 3 - - 3
6 n g 3 - 3 - - -
7 e - 2 5 - - - -
21 2 - 1 12 - - 5
9 - - - - 7 - - 2
5 - - - 1 4 - - -
6 - - 2 - 3 1 - -
13 - 2 9 - 1 - 1 -
5 - - - - - 1 3 1
8 - - = - - 8 -

Total=166 7 17 . 64 8 33 2 12 23
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Variation in chromosome number ranging from 2n=24 to 124 in Nigeria (Ogunwenmo et a

and 2n=60 to 120 in India (Gill et al., 1973) has also been put on record in C. vctriegaluml"(}zi?/(z)
the variation in the number of pmes at different stages, it can be hypothesized that C. variegatum
may be experiencing some form ol genomic instability or environmental stress. Interestingly, C.
variegarum offers diversity in foliage patterns. It is equally likely that the cytological irregularities

might correlate with the morphological variability vis-a-vis variegated pattern of the foliage

Being a preliminary study, further research along the lines of cytological aspects could be
instrumental in explaining the correlation, if any, exists between morphological and thdl'ogical
parameters. This would further provide important insights into fertility and breeding behavior of C.

variegatumni.
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Fig 5: PMCs at Metaphase I with (1) 2n =24 (b) 2n = 64
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FIGURES

Fig 6: A PMC at Early Anaphase

Fig 10: A Tetrad
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