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The Sida rhombifolia is the most variable species of Sida L. in Nigeria. Here 
the species is widely distributed. While the tetraploid specimens, subsp. alnifolia, 
are distributed throughout the country, the diploid forms (subsp. rhombifolia and 
subsp. retusa) are limited to the southern half of the country.

There is no evidence of any work done on the cytology and genetics of this com

plex species in Nigeria. It is this apparent lack of information on the cytogenetics 
and also the fact that the taxonomy of this species complex has not been conclusively 

dealt with that necessitated this investigation.

Materials and methods

Morphological data were obtained mainly from living material and to a certain 

extent from herbarium specimens. Table 1 gives the details of the living material 

used in this investigation.

Cultivation of plants: The experimental material was planted in pots of different 
sizes depending on the habit of the different species. The bigger plants which pos
sessed longer and more elaborate root systems were grown in bigger pots. Loamy 
soil was often used for cultivating the plants, but at times soil similar in colour and 
texture to what was observed at the areas of collection were used. The plants were 
maintained in the open in the Biological garden as well as in the greenhouse.

Epidermis and stomata: There was no appreciable difference between the 

stomata of the adaxial and those of the abaxial surfaces of the leaves. However, 

the epidermis of the abaxial surface was used in this study because it was much easier 

to peel off than that of the adaxial surface. A piece of epidermis mounted in 50 

glycerine was left in the medium for 24 hours to ensure full turgidity of the stomata.

Pollen grains: Pollen fertility was checked by staining pollen of mature anthers 

with 1% acetocarmine and glycerine. The stained pollen grains were then kept 

overnight in a 60•Ž oven to enable the grains to take up the dye and attain a stable 

size. The spherical and deeply stained pollen grains which were considered as fertile 

were measured.

Chromosome studies: Both mitotic and meiotic chromosomes were studied. 
Root tips were prefixed in saturated aqueous solution of paradichlorobenzene for 90 
minutes at room temperature. The root tips were then fixed in 1:3 acetic alcohol 
for three to several hours. Squash preparation were made in 2% acetocarmine after
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hydrolysis for 10 minutes at 60•Ž. Meiotic chromosomes were obtained from young 

flower buds fixed in 1:3 acetic alcohol for at least three hours. The young anthers 

were then squashed in 2% acetocarmine.

Hybridization experiments: Plants are strongly self-compatible. Anthers 
usually opened about one hour before the flower buds opened (Ugborogho 1978). 
Since the stigmas were usually receptive just before the flower buds opened , self
pollination usually took place right in the buds or as soon as the flower buds opened. 
Thus to effect cross pollination, flower buds were emasculated about two hours prior 
to the opening of the flower buds. Pollen grains were then artificially transferred 
from a male parent to the stigmas of a female parent (i.e . the plant whose flower 
buds have been emasculated).

Results

Morphological features that separate the cytotypes
The two cytotypes can be separated by both macro- and micro- morphological 

features though with some difficulties. Table 1 and Figs. 1 and 2 show the important

Table 1. Summary of the important statistical results which differentiate the tetraploid

 from the diplod. All measurements are in averages

morphological differences between the two cytotypes . The leaves of S . rhombifolia 
complex are particularly variable in shape during the flo

wering period. They exhibit 
such shapes as elliptic, ovate , obovate and rhombic with the rhombic shape as the 
commonest one among the three subspecies . However, the leaves on the sterile 
shoots, especially for plants grown under shades of tree

s were more or less uniform in
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shape, broadly lanceolate in case of the diploid subspecies rhombifolia to rhombic in 
the other two subspecies. The leaves of the diploid plants under this condition are 
conspicuously bigger than those of the tetraploid-subsp. alnifolia. (Fig. 3).

Figs. 1-2. Photomicrographs of the stomata of S. rhombifolia complex. •~2811. A, stoma of 

diploid plant, subs. rhombifolia, REU 300 from Olorunsogo, Igbaga Elepo, along Ikorodu-Ibadan Rd., 

Ogun. B, stoma of diploid plant, subs. retusa, REU 317 Marina st., Badagry, Lagos. C, stoma of 

tetraploid plant, subs. alnifolia, Ugborogho and Musa 422 from Kainji Dam, Kwara. 2. Photo

micrographs of the pollen grains of S. rhombifolia-complex. •~630. A, pollen grain of diploid 

plant, subs. rhombifolia, REU 532 from Ewu Gbodomo village, nr. Shagamu, Ogun, B, pollen 

grain of diploid plant, subs. retusa, REU 664 from Petrol filling station, University of Lagos, Akoka, 

Lagos. C, pollen grain of tetraploid plant, subs. alnifolia, REU 545 nr. aerodrome on Bodija 

side, Ibadan, Oyo.

Both the adaxial and abaxial surfaces of the leaves of the diploid plant possess 

short stellate hairs. In case of the tetraploid subspecies, the abaxial surface is covered 

with long stellate hairs while the adaxial surface usually possesses only simple hairs or 

at times a mixture of both stellate and simple hairs.

The stomata, anthers and pollen grains of the tetraploid subspecies are more in 

size than those in the two diploid subspecies. While the difference in the sizes of the 

stomata in the two cytotypes may not be pronounced, the differences in the sizes of
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anthers and pollen grains are quite appreciable. (Table 1).

Karyotype

Chromosome counts were made on plants from twenty populations. Six of 

these were tetraploid with 2n=28 while the others were diploid with 2n=14. The 

chromosomes are too small (c. 2.0-3.0ƒÊm) and similar in appearance for a detailed

Fig. 3. Leaves of S. rhombifolia complex cultivated outdoor under the shade of trees in the Bio

logical garden. •~1.0. A, subs. rhombifolia, REU 250 opp. Ikorodu town cemetery, Ikorodu, 

Lagos. B, subs. retusa, REU 296 by cement wall in front of the market opp. Biology Annexe, 

Dept. of Biological Sciences, University of Lagos, Akoka, Lagos. C. subs. alnifolia, REU 240

 opp. No. 1, Ministry of Agric. Farm, Ikorodu, Lagos.

study of the karyotype to be undertaken. Figure 4 shows the chromosomes of the 

three subspecies of this complex species. A number of chromosome counts for the 

material of this species reported in the literature are listed in Table 3.

Meiosis was regular in the species complex. Tetrad formation was quite nor
mal in all the specimens considered. Percentage of pollen stainability was quite 
high in the three subspecies, usually above 98%.
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Table 2. Chromosome numbers in Sida rhombifolia complex
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Table 2. (cont'd)

* Foreign plant .

Hybridization Experiments

Crosses between subsp. rhombifolia and subsp. retusa were successful only when 
subsp. retusa was the female parent. All the crosses between subsp. rhombifolia and 
subsp. alnifolia failed. Similarly, crosses between subsp. retusa and subsp. alnifolia 
failed to set seeds and when seeds were formed in three out of twenty crosses, all the 
seeds were deformed and inviable.

Fig. 4. Photomicrographs of the somatic chromosomes of S . rhombifolia complex. •~3015. A, 

chromosomes of diploid plant, subs. rhombifolia, REU 300 from Olorunsogo
, Igbaga Elepo, along Ik

orodu-Ibadan rd., Ogun. B, chromosomes of diploid plant
, subs. retusa, REU 664 from Petrol 

filling station, University of Lagos, Akoka, Lagos . C, chromosomes of tetraploid plant, subs.

 alnifolia, Ugborogho and Musa 422 from Kainji Dam
, Kwara.

Hybrid viability and vigour

S. rhombifolia subsp. retusa (n=7)•~S . rhombifolia subsp, rhombifolia (n=7): 

Out of fifteen crosses made between the two subspecies only seven developed into 

fruits with well formed carpels. Seven of the seedlings resulting from the crosses 

developed to maturity. The hybrids were vigorous and generally intermediate mor
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phologically between the two parents in many respects. Some morphological fea
tures (e. g. surface of carpel) resembled just one of the parents. The growth habit of 
the hybrid was more or less different from both parents (Fig. 5). Details of the mor

phological features and growth habits of the hybrid plants and their parents are

Table 3. Published chromosome counts of Sida rhombifolia complex

Fig. 5. Potted plants of two subspecies of S. rhombifolia and their F1-hybrid. •~0.2. A, subsp. 

rhombifolia (Male parent, erect), REU 767 from Adebayo Mokulu st., Anthony Village, Lagos. 

A•~B. F1-hybrid, spreading. B. subsp. retusa (Female parent, erect), REU 317 from Marina st., 

Badagry, Lagos.
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shown in Table 4.

Cytological observations on hybrid plants
The somatic chromosome number is 2n=14. Details of meiosis have not yet 

been studied. Anaphase I in the polyploid cells was regular. Pollen stainability 
was less than 50%.

Table 4. Morphological and growth characteristics of S. rhombifolia subsp. 
retusa, S. rhombifolia subsp. rhombifolia and their F1-hybrids

Discussion

This paper considers a part of the work done on the biosystematics of the genus 

Sida L. in Nigeria. According to the available reports , this is the first published 
work on the cytogenetics of S. rhornbifolia complex in Nigeria . This is also probably 
the first detailed report on the genetic relationship within the species complex

.S
tomatal length is a dependable character for separating the tetraploid from the
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diploid plants (Table 1). Workers on other plants including Stebbins (1950), Bjork

qvist (1967) and Ugborogho (1973) found this character reliable for separating the 
tetraploid members of complex species from their diploid forms.

The pollen grain was also found to be a useful micro-morphological feature for 
separating the cytotypes. The pollen diameter of the tetraploid plant is always more 
than that of the diploid. This was also the observation of Sollner (1954) on European 
Cerastium arvense, and Ugborogho (1973) on Cerastium arvense L. in North America.

As the results reveal, there are two somatic chromosome numbers for S. rhom
bifolia complex in Nigeria. Apart from my report on the chromosome number on 
this species (Ugborogho 1975), this is the first time chromosome numbers have 
been reported for this complex species under subsp. rhombifolia, subsp. retusa and 
subsp. alnifolia. According to Darlington and Wylie (1955), the basic chromo
some numbers for the genus Sida are 7, 8 and 11. As the results of the cytological 
work done on S. rhombifolia complex reveal the basic chromosome number for this 
species is 7.

The results of the hybridization experiments show that even though the three 
subspecies of S. rhombifolia are strongly self-compatible (Ugborogho 1978), cross

pollination may take place in nature more easily between subsp. retusa and subsp. 
rhombifolia than between subsp. alnifolia and either of the other two subspecies. 
Thus it can be concluded that subsp. rhombifolia and subsp. retusa are more closely 
related cytogenetically than subsp. alnifolia and either of the other two subspecies.

As shown in the analysis of the F1 hybrid between subsp. retusa and subsp. 
rhombifolia, some morphological characters are dominant for one of the two parents 
or intermediate between them. Similar results have been reported, in one respect or 
another, by many plant cytogeneticists including Stebbins (1950), Allard (1960), 
Khidir and Knowles (1970) and Chimphamba (1972).

Summary

Cytogenetic studies on the Sida rhombifolia complex in Nigeria were carried out 
using plant material from most of the range of the species. Chromosome number of 
2n=14 for the two diploid subspecies (subsp. rhombifolia and subsp. retusa) and 2n=
28 for the tetraploid subspecies (subsp. alnifolia) were obtained. The micro-mor

phological features (e. g. stomata and pollen grains) of the tetraploid plants were 
more in size than in the diploid plants. Only crosses between the two diploid sub
species set viable seeds. The hybrid plants were vigorous and generally intermediate 
morphologically between the two parents in many respects. Pollen stainability was 
less than 50% in F1 hybrids.
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