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ABSTRACT 

An experiment was conducted to assess the effect of colchicine induced mutation on Bambara groundnut 

at the Teaching and Research Farm of the Department of Crop Science, University of Nigeria, Nsukka, 

Enugu State. The experiment was a factorial design laid out in a Randomized Complete Block Design 

(RCBD) in three replicates. Each block was prepared into sixty (60) ridges measuring 1.5 m x 10 m. 

Factors were levels of colchicine concentrations; 0.01%, 0.1%, 0.2%, 0.4%, 0.6% and 0% and the 

accessions were TVSu-610, TVSu-617, TVSu-459, TVSu-626, TVSu-629, TVSu-606, TVSu- 622, TVSu-

460, TVSu-604 and TVSu-618. The colchiploids seeds were sown at a plant spacing of 0.5mx1m. 

Characters such as days to emergence, days to first flowering, days to 50% flowering, number of flowers 

per plant, petiole length per plant, peduncle length per plant, internode length per plant, terminal leaflet 

length per plant, terminal leaflet width per plant, number of leaves per plant, nodes per plant, stems per 

plant, plant spread per plant, plant height per plant and number of branches per plant, pod length per plant, 

pod width  per plant, number of pods per plant, seed length per plant, number of seed per plant, seed width 

per plant, seed yield  per plant, number of days to maturity were measured. The result showed significant 

differences (p<0.05) for all the characters except for number of days to maturity, number of seeds per 

plant, seed width per plant. Accessions TVSu618, TVSu606, TVSu460, TVSu629 and 0.1% colchicine 

concentration were more promising in terms of seed yield improvement. 
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INTRODUCTION 

Bambara groundnut (Vigna subterranea (L.) Verdc.) belongs to the family Fabaceae. It is a self- 

pollinating diploid annual legume crop with chromosome number 2n = 22 and due to the positioning of 

the flowers and the flower morphology, natural cross-pollination has never been reported (Adu-dapaah 

and Sangwan, 2003). Artificial hybridization is possible, but extremely difficult and very low success rates 

have been reported. Less than 2 percent harvested hybrid seeds from number of performed crosses was 

reported by Massawe et al. (2003). Success in artificial hybridization would depend on the clear 

understanding of the pollen behaviour during and after pollination (Anchirina et al., 2001; Lacroix et 

al.,2003). Bambara groundnut pollens grains are shed in the form of trinucleate pollen. A trinucleate 

pollen is short-lived (Oyiga et al., 2010) and cannot survive prolonged storage after harvest without 

special treatment. Trinucleate pollen grains are also recalcitrant in vitro (Oyiga et al., 2010).  
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Mutation breeding has become increasingly popular in recent times as an effective tool for crop 

improvement, and more than 2250 mutant cultivars have been released worldwide (Ahloowalia et al., 

2004). Mutation is a change in the nucleotide sequence of a gene or a chromosome. Artificial mutation 

induction can be carried out using physical and chemical mutagens. Mutation induction with radiation was 

the most frequently used method to develop direct mutant varieties (Ahloowalia et al., 2004). 

 Among chemical mutagens, colchicines treatment is one of the best tools of inducing and 

enhancing genetic variability in crops within a very short time span (Gnanamurthy et al., 2013). This 

chemical is known to inhibit mitosis in a wide variety of plant and animal cells by interfering with the 

orientation and structure of the mitotic fibres and spindle fibre (Khan and Goyal, 2009). Since 

chromosome segregation is driven by microtubules, colchicine is therefore applied to interfere with 

mitosis to induce polyploidy and mutations in plant cells. While polyploidy is fatal in animal cells, it is 

usually well tolerated in plant cells and can results in fruits and seeds that are larger, hardier and fast 

growing and more desirable (Ranny, 2006).Colchicine has been used also to induce chromosome 

doubling in plant species. Diploid cotton species have inherited desirable genes that are resistant to biotic 

and abiotic stresses and also possesses useful fibre quality traits, such as higher fibre length and strength 

(Nada et al., 2017).  Colchicine treatment was more effective in seedling treatment when the length of 

hypocotyls ranged from 5 to 8 mm. The prime strategy in mutation-based breeding has been to upgrade 

the well-adapted plant varieties by altering one or two major traits. Several high yielding variants of crop 

plants have been developed using colchicines. The ability of this chemical to induce polyploids in crop 

species depends on the chemical concentration, duration of exposure and species of crop plant being 

investigated (Udensi et al., 2012a-c). These include characters such as plant height, maturity, seed 

shattering and disease resistance which contribute to increased yield and quality traits. (Ahloowalia et al., 

2003).  The contribution of mutant crop varieties, cultivated worldwide, to food security were reviewed 

by Kharkwal and Shu (2009) and they concluded that mutant varieties contribute significantly to ensuring 

food and nutritional security by enhanced resistance to biotic and abiotic factors, higher yield, improved 

nutrient use efficiencies and fewer agricultural inputs. All these qualities have made mutant varieties an 

integral part of daily diet around the world. Bambara  groundnut  has  not  received  much  research  

attention  as  compared  to  other pulses thus making it one of the under exploited crop. Among the 

constraints mitigating against the development of Bambara groundnut include lack of genetic 

improvement, inadequate knowledge on the taxonomy, reproductive biology and the genetics of  

agronomic  and quality traits, disease and pest infestation (Anchirina et al.,2001,  Lacroix et al.,2003).  

Several workers have reported that the improvement of Bambara groundnut through conventional 

breeding methods is difficult and several attempts at hybridization have failed (Kone et al., 2007). The 

main advantage of mutational breeding is the possibility of improving one or two quantitative characters 

without changing the rest of the genotypes. And also, has great potential to serve as a complementary 

approach in genetic improvement of crops (Mahandjiev et al., 2001). Therefore, mutation breeding plays 

a key role in self-pollinated crop with limited variability. One of the benefits of induced mutation is that it 

can be used to create genetic variations and provides the raw materials for genetic studies and for the 

breeders to develop new varieties of plants and animals. This study therefore was aimed at evaluating the 

effect of colchicine induced mutation on the improvement of Vigna subterranean (L.) Verdc,. 

MATERIALS AND METHODS 

The study was conducted at the Teaching and Research Farm of the Department of Crop Science, 

University of Nigeria Nsukka (U.N.N.), Enugu State, Nigeria. The area is located in the savannah agro-

ecological zone of Nsukka on Latitude 06o 52`N; Longitude 07o24`E, and altitude of 447.2 metre above 

sea level.  The rainfall is bimodal with a relative humidity ranging from 70 to 80% while the ambient 

temperature ranges from 20 to 30o C during the rainy season (Manggoel et al., 2012).  

Experimental Materials 

The materials for the study include ten accessions namely: TVSu-610, TVSu-617, TVSu-459, TVSu-626, 

TVSu-629, TVSu-606, TVSu- 622, TVSu-460, TVSu-604 and TVSu-618  obtained from the International 

Institute for Tropical Agriculture (IITA) and Colchicine obtained from Department of Crop Science, 

University of Nigeria Nsukka. 
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Methods 

The seeds were immersed in 0.01%, 0.1%, 0.2%, 0.4% and 0.6%colchicine solutions. Untreated control 

seeds (0%) were soaked at the same period of time using distilled water. The ten accessions were 

combined with the six mutagen concentrations to give sixty(60) treatment combinations. The treated and 

untreated seeds were sown in rubber sieve in a greenhouse and maintained under optimum temperature for 

the growth of Bambara groundnut. 

The seedlings were transplanted after attaining a length of 3 to 4 cm in pots containing compost manure 

and kept away from direct light. The plants were kept healthy and in good condition for seven days and 

were transplanted to the field for the evaluation of phenotypic traits. The experiment was a 6 x10 factorial 

experiment laid out in Randomized Complete Block Design (RCBD) in three replicates. Factor A 

comprised 10 accessions (TVSu-610, TVSu-617, TVSu-459, TVSu-626, TVSu-629, TVSu-606, TVSu- 

622, TVSu-460, TVSu-604 and TVSu-618) and factor B is made up 6 concentrations; 0.01%, 0.1%, 0.2%, 

0.4% , 0.6% and 0% as control. Each block was prepared to give sixty (60) ridges measuring 1.5 m x 10 

m. Treatments were allocated to ridges in each block at random.  The colchiploids seeds were sown at a 

spacing of 0.5mx1m and sowing depth of 3-5cm. Other cultural practices were done as needed.  The 

colchiploids plants were evaluated based on the BAMNET descriptor list: Days to first emergence, days to 

first flowering, days to 50% flowering, peduncle length per plant, number of flowers per plant, terminal 

leaflet length, terminal leaflet width, petiole length, plant spread per plant, number of nodes per plant, 

number of branches per plant, number of stems per plant, number of days from planting to maturity, pod 

length, pod width, seed length, seed width, plant height per plant, number of leaves per plant, number of 

pods per plant, number of seeds per plant,  seed yield per plant IPGR/IITA/BAMNET (2000). 

Statistical analysis 

A general analysis of variance (ANOVA) for the recorded data was performed using GenStat 10.3 

Discovery Edition (Genstat, 2012) software analysis to establish differences among the accessions with 

regard to the quantitative estimates of the morphological traits. Significant means were separated using 

least significant difference (LSD) at 5% level of probability according to Obi (2013).  

 

RESULTS 

Result presented in Table 1 showed that accessions and colchicine concentrations had significant effect on 

days to first emergence, first flowering, 50% flowering, and number of flowers per plant.  The effect of 

days to maturity was however not significant. Accession TVSu 618 emerged earliest among the accessions 

while accession TVSu 610 emerged late which differed statistically with other accessions. Accession 

TVSu618 was statistically similar with TVSu622. Among the concentrations, 0.01% and 0.2% colchicine 

were statistically similar.  The control emerged late and significantly differed from treatments with 

concentrations 0.01% and 0.2%. Concentration 0.6 emerged earlier was similar statistically with treatment 

concentration0.1%. 

The result for accessions and colchicine concentrations showed significant effects (p<0.05) for days to 

first flowering. The accession, TVSu618 flowered earlier than other accessions while TVSu626 flowered 

late. The concentrations, 0.4% caused early flower influx, while 0.6% concentration resulted in late 

flowering of the accessions (Table 1). 

The effect of accession and concentrations on days to 50% flowering were significant (p<0.05). Days to 

50% flowering were delayed in TVSu629 and early for TVSu626 accession. Among the concentrations, 

0.01% caused delayed days to 50% flowering while 0.4% concentration caused the least days to 50% 

flowering (Table 1). 

 Accessions and concentrations produced a significant the effect on number of flowers per plant (p<0.05). 

The accessions, TVSu618 had the highest number of flowers per plant while TVSu606 had the least. 

Concentration 0% had the highest number of flowers per plant while concentration 0.6% caused the least 

number of flowers per plant. 
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There were no significant effect on number of days to maturity (p>0.05) for accessions and 

concentrations. Among the accession, TVSu610 records the highest days to maturity while TVSu606 

records the least. TVSu617andTVSu622 were similar statistically. Among Concentrations, 0.2% caused 

the longest number of days to maturity while 0.6 % caused the least. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Effect of accessions and colchicine concentrations on days to emergence, flowering  

   traits and days to maturity in Bambara groundnut mutants 

 

 

 

 

 

 

 

 

 

 

 

 

Accession 

name 

Days to 
emergence 

Days to 

first 

flowering 

Days to 

50% 

flowering 

Number of 

flowers 

per plant  

Number of 

days to 

maturity 

TVSu459 7.71±0.46 39.72±2.93 46.63±5.74 2.72±0.42 97.0±4.21 

TVSu460 7.67±0.59 

 

40.05±1.51 43.18±7.68 1.72±0.56 102.7±2.70 

TVSu604 7.73±0.45 40.03±4.16 48.13±5.54 2.57±0.50 101.8±18.38 

TVSu606 7.79±0.49 41.85±2.25 51.67±0.79 1.45±0.60 93.7±4.48 

TVSu610 8.61±1.12 39.58±2.09 45.80±0.88 2.20±0.41 133.3±2.79 

TVSu617 7.73±0.52 40.73±2.78 48.98±7.25 1.88±0.54 96.6±3.17 

TVSu618 7.57±0.76 38.73±1.52 43.64±4.15 2.81±0.44 102.5±3.40 

TVSu626 7.78±0.41 45.87±9.00 42.18±0.46 2.74±0.48 104.0±2.80 
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ns = not 

significant 

 

 

 

 

 

 

 

The result on the effect of different colchicine concentrations on petiole length, peduncle length, internode 

length, terminal leaflet length and terminal leaflet width is shown on Table 2. Among the concentrations, 

0.1% produced the longest petiole length while concentration 0.2% caused the least petiole length. 

Accession TVSu626 recorded the longest petiole length of 6.97 which differed significantly (p<0.05) from 

the other accessions. The shortest petiole length was recorded for accession TVSu618. On peduncle 

length, different concentrations of colchicine showed significant (p<0.05) effect. 0.1% concentration 

recorded the highest peduncle length while concentrations 0.2% caused the shortest peduncle length. 

Accession TVSu606 had the longest peduncle length which differed significantly from the other 

accessions. The Accession TVSu626 recorded the shortest peduncle length. Similarly on internode length 

0% concentration of colchicine had the longest internode length while concentration 0.1% resulted to the 

shortest internode. Accession TVSu629 produced the longest internode length which differed statistically 

from other accessions. Accession TVSu626 had the shortest internode length. The result on terminal 

leaflet length showed that concentrations, 0.1% caused the longest terminal leaflet length while 

concentration 0.6% had the shortest terminal leaflets length. The longest terminal leaflet length was 

observed for accession TVSu460 which differed statistically from other accessions. Accession TVSu606 

had the shortest terminal leaflet length.  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

TVSu629 8.33±1.12 42.25±2.09 52.69±0.88 2.71±0.41 94.2±2.79 

TVSu622 7.65±0.48 39.14±1.22 45.20±5.40 2.64±0.49 96.6±12.69 

LSD(0.05) 0.27 0.76 0.99 0.23 ns 

Concentrations of mutagen 

0.01 7.90±0.50 40.88±1.28 51.26±1.33 2.48±0.79 99.2±18.49 

0.1 7.72±0.69 42.52±3.11 48.10±4.73 2.35±0.81 101.8±3.65 

0.2 7.90±0.87 40.64±3.51 45.01±6.67 2.46±0.55 123.8±162.01 

0.4 7.77±0.44 38.54±1.92 41.29±1.57 2.31±0.64 97.2±2.53 

0.6 7.71±0.60 43.07±7.38 47.63±6.83 1.94±0.67 93.6±3.62 

Control 8.15±1.36 39.13±1.50 47.56±11.89 2.52±0.62 97.9±3.85 

LSD(0.05) 0.21 0.59 0.77 0.18 ns 
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Table 2: Effect of accessions and colchicine concentrations on morphological traits of Bambara groundnut 

 

Accessions 

name 

 

Petiole 

length 

(cm) 

Peduncle 

length 

(cm) 

Internode 

length 

(cm)  

Terminal 

leaflet length 

(cm) 

Terminal 

leaflet width 

(cm) 

TVSu459 2.67±2.18 

 

9.71±0.34 1.36±0.79 7.58±1.77 2.67±0.70 

TVSu460 2.10±0.23 2.93±0.29 0.79±0.52 9.06±0.14 3.37±0.23 
TVSu604 3.85±1.24 9.98±0.44 1.13±2.73 6.27±1.99 2.14±0.35 
TVSu606 1.83±0.87 10.79±0.24 0.85±0.59 5.99±1.97 2.27±0.21 

TVSu610 2.73±0.66 
 

6.25±0.58 0.99±1.37 6.44±1.85 2.32±0.66 

TVSu617 2.02±0.27 8.09±0.42 1.36±0.43 7.38±0.80 2.24±0.27 
TVSu618 1.59±3.69 6.94±0.30 0.92±0.39 7.95±0.71 2.42±0.22 

TVSu626 5.97±1.31 8.16±0.03 0.78±2.91 7.20±1.37 3.00±1.70 
TVSu629 2.19±6.10 6.29±0.17 1.59±0.69 8.62±0.60 3.76±0.29 
TVSu622 2.35±1.48 9.43±0.41 1.01±0.56 6.58±2.50 2.39±0.28 

LSD(0.05) 0.13 0.15 0.04 0.45 0.07 

Concentrations 

of mutagen 

     

0.01 3.00±3.18 8.11±0.32 1.11±2.28 6.76±1.43 2.52±0.44 

0.1 3.38±2.02 10.02±0.41 0.99±2.18 8.25±0.50 2.70±0.61 
0.2 2.14±3.33 6.47±0.35 1.07±0.43 8.12±0.22 2.96±0.66 
0.4 2.44±2.90 7.90±0.57 1.07±2.16 7.58±0.99 2.78±0.43 

0.6 3.28±3.18 7.67±0.41 1.10±2.49 6.98±2.13 2.35±0.61 
Control 2.14±4.07 6.97±0.46 1.14±0.63 6.15±2.61 2.65±1.14 

 

LSD(0.05) 0.10 0.12 0.03 0.35 0.06 

 

 

 

  

Table 3 showed that there were significant differences (p<0.05) on number of leaves per plant, nodes per 

plant, stems per plant, plant spread per plant, plant height per plant and number of branches per plant of 

the Bambara accessions. Colchicine concentration of 0.01% resulted in the highest number of leaves while 

concentration 0.6% caused the least number of leaves. Accession TVSu610 produced the highest number 

of leaves while accessions TVSu460 had the least number of leaves.  On number of nodes per plant 

colchicine concentration 0.1% triggered the highest number of nodes per plant while concentrations 0.2% 

and 0.4% had the least nodes per plant. Accession TVSu460 had the highest number of nodes per plant 

whileTVSu604 had the least number of nodes per plant. The result on number of stems per plant showed 

that colchicine concentration 0.4% caused the highest number of stems per plant which differed 

statistically from other concentrations. Concentration 0.6% had the least number of stems per plant. 

Accession TVSu622 had the highest number of stems per plant while TVSu604 had least number of stems 

per plant. Significant differences (p<0.05) were observed on plant spread. Colchicine concentration 0.01% 

caused highest plant spread which differed statistically from other concentrations while concentration 

0.4% resulted to the least plant spread. The accession TVSu460 had highest plant spread while accessions 

TVSu626 had least plant spread. On plant height, colchicine concentration 0.6 % caused highest plant 

height while concentrations 0% recorded the least plant height. Accession TVSu460 had the uppermost 
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plant height while accessions TVSu626 had the least plant height.  The result on number of branches per 

plant was similar to the result on plant spread.  Colchicine concentration 0.01% recorded the highest 

number of branches while concentration 0.6% resulted to the least number of branches per plant. 

Accession TVSu459 recorded the highest number of branches per plant which differed statistically from 

other accessions. Accession TVSu622 had the least number of branches per plant.  

Table 3: Effect of accessions and colchicine concentrations on vegetative parameters in  

   Bambara groundnut 

 

Accessions 

name 

Number of 

leaves per 

plant 

Number of 

nodes per 

plant 

Number of 

stems per plant 

Plant spread 

(cm) 

Plant height 

(cm) 

Number of 

branches per 

plant 

TVSu459 22.98±9.27 6.43±0.78 29.14±6.05 17.16±9.47 20.22±5.24 5.84±1.47 

TVSu460 16.02±4.98 8.49±1.75 21.52±5.83 15.20±2.42 22.52±0.12 4.43±1.11 

 

TVSu604 24.70±0.50 5.90±1.56 30.83±10.27 10.02±5.02 19.01±3.87 3.97±1.12 

 

 

TVSu606 

 
32.18±14.54 6.23±1.15 20.85±6.24 

 

15.15±3.82 17.14±4.62 4.36±0.97 

    

 

TVSu610 43.22±18.98 7.24±1.26 27.30±2.46 14.62±2.01 15.60±5.45 3.88±1.34 

 

TVSu617 27.72±5.14 6.97±1.70 24.70±2.65 10.87±1.34  4.90±2.27 

 

3.65±1.21 

TVSu618 33.07±10.87 7.89±2.19 30.20±9.27 11.62±2.12 15.51±1.82 4.90±0.69 

 

TVSu626 24.08±11.20 7.42±0.88 23.90±6.16 8.93±1.22 14.44±3.83 4.80±0.88 

 

TVSu629 39.70±6.63 6.83±1.73 23.67±7.33 12.97±6.50 22.23±4.47 4.07±1.22 

 

TVSu622 26.90±9.52 6.24±1.58 31.10±12.69 12.76±6.17 15.79±3.19 3.12±1.21 

 

LSD(0.05) 0.61       0.30 0.59 0.45 0.94 0.31 

 

Concentrations 

of mutagen 

      

0.01 35.49±10.72 7.09±2.07 27.98±7.78 15.52±4.26 16.58±4.22 5.29±0.98 

0.1 28.30±0.81 8.16±1.09 31.50±7.27 11.87±4.15 18.15±4.17 5.13±0.55 

 

0.2 26.97±0.55 6.20±1.32 25.24±4.20 14.22±5.07 17.05±3.77 4.74±0.87 

 

0.4 31.83±6.29 6.20±1.97 32.51±8.20 11.19±3.25 18.78±2.62 3.68±1.02 

 

0.6 23.83±12.59 6.61±0.98 18.97±4.12 12.08±2.04 19.42±3.98 3.31±0.82 

 

Control 27.93±20.55 7.52±1.25 21.72±6.67 12.68±4.63 16.46±5.91 3.66±1.17 

 

 

LSD(0.05)              0.47  0.23  0.45            0.35          0.93     0.24                   
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 The result on the effect of colchicine on pod traits of the accession is displayed on Table 4. There were 

significant differences (p<0.05) on pod length, pod width and number of pods per plant. Colchicine 

concentration 0.4% resulted to the longest pod length while concentration 0.01% resulted to the shortest 

pod length. Accession TVSu460 had the longest pod length while accessionsTVsu610 had the shortest pod 

length.  On pod width, colchicine concentration 0.2% caused the highest pod width while 0.6 % had the 

shortest pod width. Accession TVSu460 produced the longest pod width while accessions TVSu459 and 

TVSu622 had the shortest pod width.  The result on number of pods showed that Colchicine concentration 

of 0.4% prompted the highest number of pods while concentration 0.2% resulted to the least number of 

pods per plant. Accessions TVSu629 had the highest number of pods per plant which differed statistically 

from other accessions. AccessionTVSu626 had least number of pods per plant. 

Table 4: Effect of accessions and concentrations of mutagen on pod traits of Bambara 

  groundnut.  

 

Accessions  

 

Pod length 

per plant(cm) 

Pod width 

per plant(cm) 

Number of pods  

per plant 

TVSu459 1.74±0.53 

      

0.70±0.18 10.63±3.46 

      

TVSu460 1.85±0.30 1.27±0.22 19.40±7.56 
TVSu604 1.82±0.50 0.89±0.33 14.37±11.57 
TVSu606 1.64±0.52 0.77±0.38 12.99±5.21 

TVSu610 1.25±0.12 1.26±0.34 12.30±9.43 
TVSu617 1.32±0.24 1.01±0.33 11.79±6.27 
TVSu618 1.89±0.52 0.90±0.26 12.83±5.73 

TVSu626 1.85±0.06 1.00±0.08 7.75±1.41 
TVSu629 1.41±0.50 0.97±0.05 23.18±13.29 
TVSu622 1.59±3.21 0.70±0.22 9.99±2.18 

LSD(0.05) 

 

0.04       0.03 0.44 

Concentrations of 

mutagen 

 

   

0.01 

  
1.71±0.37 1.11±0.23 8.21±3.42 

 

0.1 1.05± 0.06    
  

 

0.67±0.23 15.80±4.23 

0.2 1.43±0.46 1.14±0.11 8.06±1.75 
0.4 1.47±0.37 1.00±0.22 19.85±5.80 

0.6 1.90±0.35 0.65±0.20 13.16±4.64 
Control 1.85±2.39 1.10±0.34 16 .04±13.19 

 

LSD(0.05) 0.03       0.03 0.34 
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The result presented in Table 5 showed the effect of colchicine concentrations on seed length, seed width, 

seed yield and number of seeds per plant. There were significant differences (p<0.05) on seed length and 

seed yield while number of seeds per plant and seed width did not show any significant differences. 

Colchicine concentration 0.01% caused the highest seed length while concentration 0.1% caused the least 

seed length. Accession TVSu604 produced the longest seed length while accessions TVSu610 and 

TVSu629 had the shortest seed length. On seed yield, colchicine concentration 0.1% caused the highest 

seed yield while concentration 0.2% caused the least seed yield. Accession TVSu629 had the highest seed 

yield while accession TVSu459 had the least seed yield. The result on number of seeds per plant and seed 

width did not show any significant differences. However, accession TVSu622 had the highest number of 

seeds per plant while accessionTVSu617 had the least number of seeds. Similarly accession TVSu604 

showed the longest seed width while accessionsTVSu460, TVSu610 and TVSu626 recorded the least seed 

width.   

Table 5: Effect of accessions and concentrations of mutagen on seeds traits of Bambara groundnut 

 

 

 Accessions  Number of seeds per 

plant 

Seed length 

Per plant(cm) 

Seed width 

Per plant(cm) 

Seed yield 

Per plant/g 

 

 

TVSu459 1.43±0.59 1.06±0.07 0.53 ±0.05             10.24±7.49 

TVSu460 1.25±0.46 1.03±0.05 0.50±0.03 25.42±17.37 

TVSu604 1.33±0.48 1.13±0.07 0.56±0.05 12.25±5.71 

TVSu606 1.45±0.51 1.05±0.05 0.51±0.03 32.90±19.54 

TVSu610 1.28±0.46 1.02±0.05 0.50±0.04 22.14±11.71 

TVSu617 1.10±0.33 1.03±0.05 0.52±0.03 10.82±4.35 

TVSu618 1.54±0.69 1.04±0.05 0.52±0.04 64.25±41.11 

TVSu626 1.13±0.35 1.03±0.04 0.50±0.02 11.35±10.62 

TVSu629 1.25±0.46 1.02±0.04 0.51±0.03 96.35±53.50 

TVSu622 1.60±0.71 1.05±0.05 0.51±0.04 12.78±4.76 

LSD(0.05) 

 

0.27 0.03 0.02 1.40 

Concentrations of mutagen   

 

                

0.01 

  

 

1.27±0.44 1.08±0.07 0.53±0.05 28.90±11.64 

0.1 1.35±0.57 1.02±0.05 0.51±0.03 43.41±40.90 

0.2 1.36±0.54 1.06±0.07 0.52 ±0.05   

 

22.23±12.44 

0.4 1.43±0.54 1.04±0.05 0.52±0.03 36.95±31.32 

0.6 1.24±0.45 1.04±0.06 0.51±0.04 23.05±20.37 

Control 1.37±0.57 1.05±0.06 0.52±0.04 24.55±46.37 

 

 

LSD(0.05) ns 0.02 ns 1.08 

ns = not significant 
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DISCUSSION  

Mutagens have played a very important role in the improvement of crops especially in the 

development of crops with higher yield and wider adaptability (Khursheed et al., 2016). This has led to 

the development of mutation breeding cultivars that can handle frequent climatic changes (Amin et al., 

2016). In the present study, colchicine showed significant improvement effect on almost all the characters 

studied except for number of days to maturity, number of seeds per plant, seed width per plant. The effect 

of the mutagen in reducing the number of days to emergence (within 7 days), days to first flowering (38 

days) and days to 50% flowering (41 days) was evident. A similar result was also observed in number of 

flowers per plant. Colchicine significantly increased the number of flowers per plant. These results 

comparatively were better than that obtained in the control. Previous studies on Bambara groundnut by 

other workers (Swanevelder 1998) and (Brink et al., 2006) reported higher number of days to emergence 

of between 7 to 14 days, and 5 to 21 days respectively. Similarly higher number of days to first flowering 

and 50% flowering of 37 to 55 and 37 to 70 days respectively was reported by Goli et al (1995). On 

number of days to first flowering Brink et al., (2006) reported 38-55 days to first flowering. However, 

early flowering has been recognised as a good agronomic attribute of crops for early maturity, uniformity 

of yield and crop production in general (Kumaga et al., 2003). Although the result on the number of days 

to maturity in this study did not show any significant effect, it was however better than the report of 

Baudoin and Mergaei (2001), of 100 to 180 days on Bambara groundnut. Generally the results of the study 

on the above discussed characters agreed with the report of Nura et al (2011) on their study on effect of 

colchicine induced mutagenesis on growth and yield of sesame (Sesamum indicum l.) 

Morphological characters evaluated (petiole length, peduncle length, internode length, terminal leaflet 

length and terminal leaflet width) were significantly improved by colchicine treatment when compared 

with the control.  Specifically application of low concentration of colchicine significantly enhanced the 

petiole length, peduncle length, terminal leaflet length and terminal leaflet width. On the hand it was high 

concentration of colchicine that gave the best result on internode length.  Apparently both low and high 

concentration of colchicine caused increased rate of cell division which enhanced the morphological 

characters. This result of this study confirms the report of Ajayi et al. (2010) but contrast with the report 

of Maluszynski et al. (2001), who in their study on induced mutation in rice and other cereals reported 

decrease in plant height.  

Colchicine treatment significantly enhanced vegetative characters similar to the result obtained for 

morphological characters. Number of leaves, nodes per plant, stems per plant, plant spread, plant height 

and number of branches were significantly (p<0.05) improved by colchicine application as compared with 

the control. Some vegetative characters like number of leaves, number of nodes, plant spread and number 

of branches per plant were significantly enhanced by low concentration of colchicine. Similarly 

substantial improvement was obtained for traits like number of stems and plant height at high colchicine 

concentration. Invariably colchicine treatment enhanced the development of the vegetative characters at 

both low and high concentration. The enhancement of the vegetaive characters by the mutagen can be very 

useful for its potential to increase the net photosynthetic capacity of the crop. The findings of this study 

agree with the report of Mensah et al., (2007) in Sesame, Odeigah (1998) on M1 generation of cowpea, 

and El-Nashar and Asrar, (2016) in calendula plant.  

 Pod traits (pod length, pod width and number of pods per plant) of the evaluated Bambara 

groundnut accessions were significantly improved by colchicine when compared with the control. Low 

concentration of the mutagen did not enhance any of the pod traits unlike the result on morphological and 
vegetative traits.  This result implies pod development in Bambara groundnut through mutation can only 

be achieved with high concentration of the mutagen. The result of this study is consistent with the report 

of other previous studies like Essel et al (2015) on effect of colchicine treatment on seed germination, 

plant growth and yield traits of Cowpea (Vigna unguiculata (L.) Walp), and Nura (2013) on effect of 

colchicine induced mutagenesis on growth and yield of sesame (Sesamum indicum L.) 

Improvement in number of seeds per plant, seed length, seed width and seed yield were observed 

among the accessions treated with the mutagen, although no significant differences (p>0.05) was observed 

for number of seeds per plant, and seed width. Apparently from the result most of the seed characters 

evaluated (seed length, seed width and seed yield) were enhanced by low concentration of colchicine. It 

was only number of seed per plant that was improved by high colchicine concentration. This result 
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conforms to that of Nura et al. (2013) on their studied on mutagenic effect of colchicine on pigeon peas 

(Sesamum indicum L.).  However, it is in contrast with Adenji et al., (2008) who reported a lower range of 

seed length in Bambara groundnut.  

 

 

CONCLUSIONS 

The result of the study showed that colchicine significantly improved the Bambara groundnut characters 

studied. It implies that through the technique of mutation breeding notable diversity can be achieved for 

genetic improvement of the Bambara groundnut. Concisely accessions TVSu618, TVSu606, TVSu460 

and TVSu629 were found promising because they exhibited good morphological, vegetative and yield 

attributes when compared to other genotypes. Further concentration at 0.1% was more promising, as it 

produced superior seed yield and is therefore recommended for genetic improvement and development of 

a high yielding Bambara groundnut variety. 
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