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AN INDUCED FEMALE STERILE MUTANT IN ROSELLE

(Hibiscus sabdariffa L.)
K.R. Vaidya
ABSTRACT

A mutant phenotype in roselle (Hibiscus sabdariffa L.) cv. Jamaican Green (JG) was found when JG was treated with 0.6% and 0.8%
ethyl methanesulfonate for six hours. Style and stigma were completely missing from the flowers produced by the mutant; however, ovules were

present. Normal anthers with functional pollen that could be used for hybridization were produced by the mutant. This mutant phenotype in roselle,

designated female sterile, is recessive to normal female fertile characteristics.

INTRODUCTION

It has long been known that single gene mutations
of spontaneous origin contributed substantially to
domestication of crop plants in ancient days. Many key
characters distinguishing cultivated from wild species are
controlled by one or a very few genes (Ashri, 1989).
Morphological mutations in crop plants have been used
extensively as markers in genetic mapping and in several
instances have proven useful in agronomic improvement
efforts (Percy and Turcotte, 1991).

Recently, biochemical and genetic analyses of
homoeotic mutations in Arabidopsis thaliana (Haughn and
Sommerville, 1988; Coen and Meyerowitz, 1991),
Antirrhinum majus (Schwarz-Sommer et al., 1990),
Petunia hybrida (Angenent et al., 1992), Lycopersicon
esculentum (Pnueli et al., 1991) and Nicotiana tabacum
(Broadhvest et al.,, 1992), as well as heterochronic
mutations in maize (Poethig, 1988), have been utilized for
identification of genes that regulate complex growth and
developmental pathways in plants.

A mutant can be assigned to a linkage group rather
quickly by using appropriate genetic stocks in well
researched crops such as maize (Walbot, 1991), tomato
(Rick and Yoder, 1988) and cotton (Kohel et al., 1970), as
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compared with other less researched crops. Genetic,
isoenzyme, and RFLP maps are helpful in the genetic
improvement of crops. Few genetic studies have been
reported in roselle. Mutations would be useful for the
construction of a genetic map and for the genetic
improvement of roselle. An induced mutation in roselle,
designated female sterile, is reported in this
communication.

MATERIAL AND METHODS

A local variety of roselle, Jamaican Green (JG),
was used in the present study. A total of 1,200 seeds of JG,
with a moisture content of approximately 10 to 12%, was
presoaked in distilled water for four hours. Two groups of
400 presoaked seeds each were treated with 0.6% and 0.8 %

_of freshly prepared ethyl methanesulfonate (EMS)
“solutions. In addition, a control group of 400 presoaked

seeds was treated with buffer solution only. EMS solutions
were prepared in 0.02M phosphate buffer, pH = 7.0. The
duration of EMS treatment was six hours. After the EMS -
treatment, seeds were washed in running tap water and
immediately taken to the field for planting. Seeds were
planted with a plant to plant distance of 20 cm, in rows
spaced 25 cm apatrt.

All surviving M1 plants were self-pollinated, and
the selfed seed from each plant was harvested separately.
For the analysis of viable morphological mutations, 30
selfed seeds from each M1 plant per EMS treatment were
planted in rows with same spacing as in the M1 generation.
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The morphological mutations for qualitative characters
were scored visually, and plants were self-pollinated in the
M2 generation.

RESULTS AND DISCUSSION

Frequencies of viable mutations, calculated using
M2 plants, showed that both concentrations of EMS used
in this study induced viable mutations. The spectrum of
viable mutations revealed that dwarf mutants were most
frequent (2.93%) in this experiment. The next most
frequent were non-serrated leaf margin (0.48%) and
rosette-dwarf type (0.19%) mutations in 0.6% EMS
treatment; and late flowering type (0.34%) mutations in
0.8% EMS treatment. Segregation for rosette-dwatf and
non-serrated leaf margin mutations in some progenies,
grown from the selfed seed of apparently normal looking
plants in the M2 generation, indicated that these mutations
were recessive to normal plant height and serrated leaf
margin, respectively.

Mutant plants with non-serrated leaf margin were
unusual. They did not retain any seed bearing capsules
during the entire growing season. Flowering was
continuous, during growth but attempts to self-pollinate
" were unsuccessful. This suggested male sterility; however,
visual examination of flowers in the field revealed the total
absence of stigmas. Halved flowers revealed the absence
of style as well as stigma, but the presence of ovules,
similar to the wild-type flowers (Figure 1). Pollen from
these plants was used successfully in the pollination of
emasculated flowers. The number of stamens, however,
does seem to be reduced in the flowers produced by mutant
plants as compared with the normal plants. Some flowers
produced by the mutant plants at a Jater stage in the growing
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Figure | - Normal flower (Left) and flower of a female sterile mutant
{Right). Note the presence of ovules in both flowers, and absence of
style and stigma in the flower produced by the femnale sterile mutant,

season do not have stamens at all. Whether this is a
pleiotropic effect of female sterile mutation on the
development of androecium or due to some other factor(s)
needs further investigation.

Studies on the inheritance of female sterility, in
addition to the linkage relationship with non-serrated leaf
margin, are in progress. Genetic linkage of female sterility
with non-serrated leaf margin or any other morphological
marker would be useful for roguing of female sterile plants
from the field if the cultivar JG is grown for seed. Female
sterility in roselle was found in the cultivar JG. The
Jamaican Red (JR) cultivar of roselle, however, is
preferred by the local population. Therefore, female
sterility from the cultivar JG needs to be transferred into
JR in order to take advantage of this mutation. Flower
production is a continuous process in this female sterile
mutation, and only calyces are used in Jamaica for making
drink. Female sterility could be used in the JR genetic
background for harvesting flowers on a continuous basis.
The calyces from these flowers subsequently could be used
for making drink as well as jam and jelly.

Another possible use for this mutation is that it
could serve as a pollinating parent in combination with a
male sterile seed parent {none available at present) for
production of hybrid seed as suggested in tomato (Larson
and Paur, 1948) and alfalfa (Brown and Bingham, 1984),
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RESUMO

Um mulante e rosela (Hibiscus subdariffa L) cv, “*Jamaica
Green'” (JG) foi descoberto quando JG foi tratado com 0,6% e 0,08%
de etil metanosulfonato por seis horas. Auséncia de etilo e estigma fot
constatado nas flores produzidas pelo mutante. Entretanto havia ovules.
O mesmo produziu anteras normais com pdlen funcional, que poderiam
ser usados para hibridizagio. Além dissc, este fendtipo mutante em
rosela, designado come fémea estéril, é recessivo para caracteristicas de

fertilidade das fémeas normats.
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