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ABSTRACT

As a physical mutagen, gamma radiations play a vital role in crop improvement. However, mutagenesis is a non-targeted induction
of variations in genomes and it could lead to unique mutant phenotypes that can form an important repository for basic science on
plant growth and development. The present study reports chickpea (Cicer arietinum L) mutants with fern like miniature foliage and
sterile non-fabaceous yellow flowers isolated from M, population. Their sister progenies were harvested as single plants and grown
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as plant to row M3 progenies to observe the inheritance pattern. In resulting progenies, the ratio of normal plant types to mutant
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plant types fitted in a ratio of 3:1. Further as yellow flower mutation associated with miniature foliage, it seems that both characters

are tightly linked.
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1. INTRODUCTION

Chickpea (Cicer sp.) is represented by 49 taxa of which 09 taxa are annuals (Smykal, Coyne, Ambrose et al., 2015)- Cicer arietinum L. is
the only species of this genus which is currently under cultivation as grain legume. It has diploid chromosome number 2n= 2x = 16
(van der Maesen, Maxted, Javadi et al, 2007) with genome size 738-Mb with 28,269 genes (Varshney, Song, Saxena, Azam, et al,
2013). Flowers in the cultivated chickpea are bisexual and self- pollinated with cleistogamous condition which restrict outcrossing
(Cubero, 1987, Toker, Canci, and Ceylan, 2006).

Earlier survey of world collection of over 12,000 chickpea accessions indicate that 80.67% accession has pink flower, 18% had
white flower and 0.46% had blue flowers (Pundir, Rao, van Der Maesen, 1985). Few other workers also reported similar observations
in cultivated chickpea (Yasar, Ceylan, Ikten, Toker, 2014). Flowers have fabaceous corolla with five petals (one standard, two wings
and two keels), which are generally polypetalous.

2. MATERIALS AND METHODS

The experimentation were carried out from 2015 to 2018. Air dried seeds with approximately 12% moisture content were irradiated
with 300, 400 and 500 Gy gamma rays. Two mutants with open flower, yellow color and miniature fern like foliage were isolated in
M; from single plant progeny of M. The isolated mutants were characterized and variations are noted as comparison with control.
Since, the mutants were female sterile, the sister plants were harvested individually and sown as plant to row M3 progenies. After
noting M3 data for the said mutant, the chi square test was performed.

3. RESULTS AND DISCUSSION

The present study deals with the inheritance of a unique non-fabaceous yellow flowered mutant in gamma irradiated chickpea
variety-Vijay. The isolated mutants were characterized and variations were compared with control (table-1). The mutants were
observed as female sterile, the sister plants were harvested individually and sown as plant to row M3 progenies. In M3 generation out
of 226 plants 174 were normal and 52 were with sterile yellow flowers and fernlike miniature foliage. The chi square test of the
resulted segregation indicates that it fits well in expected ratio of 3:1 for monogenic inheritance (table-2).

Previously, open flowers with pink petals and reduced leaf size and leaflet numbers have been reported (Pundir and Reddy, 1998,
Shrinivasan and Gaur, 2012 and Yaldirim, Canci, Inci, et al., 2013). In these studies open flower mutants always have parental petal
color (pink or white) and are reported to be sterile (Canci, Inci, Baloglu, et al., 2017). However, in present study a unique open flower
with yellow color and miniature fern like long foliage is reported (Figure 1A & B). An open, yellow flower trait was found to be
controlled by single recessive gene. This is the first report of chickpea mutant with yellow colored non-fabaceous flowers. The
inheritance pattern of this mutant is presented in table-2. Present study also showed that induced sterility and open flower may be
linked traits. Therefore a gene symbol “ofm- 4” is designated to the gene controlling the open flower and yellow colored petals of
this non-fabaceous mutant of chickpea (variety-Vijay). Further, its inheritance along with miniature fern like foliage suggests that
probably both traits are tightly linked.

Table 1 Characters of yellow flowered mutants compared with its parent.

Characters Parent Variety- Vijay Mutant
Habit Semi-spreading Spreading, semi-spreading, erect
Leaflet Shape Oval to elliptical Extremely lanceolate, more dentate margin
Leaflet measurement | 0.6 to 1.0 cm long 0.5to 1.2 cm long

0.4 to 0.7 cm wide 0.2 to 0.5 cm wide

Flower color Pink Yellow (smaller than control)
Flower shape Cleistogamous Open
No. of Petals 05 (corolla: Fabaceous type) 05 (reduced; non- fabaceous corolla)
Stamens (9+ 1) ; diadelphous >10 yellow, free, reduced
Carpels/stigma Carpel 1, stigma bifid Highly reduced or Absent
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Table 2 Inheritance of sterile yellow flower and fernlike miniature foliage

M3 progeny of mutant’s sister plants
Observed Expected X? p | df
F:S F:S
174: 52 3:1 (169:57) 0.195 0.659 | 1

Note: F= Fertile induced sister plants & S= Sterile yellow flowered plants

Figure- 1A: Yellow flowered mutant with fernlike miniature foliage and 1B: compared with parental pink flowered chickpea

4. CONCLUSION

From the results discussed above, it could be concluded that the induced sterility and open flower are probably linked characters.
Further, this is first report indicating open, yellow, female sterile, non-fabaceous flower and this trait is probably closely linked with
trait of miniature fern like foliage in the species.
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