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ASTRACT:  

Multi-location seed germination trials in horsegram [(Macrotyloma uniflorum (Lam.) Verdc] 

mutants are important for evaluation of genotype by environment interaction and identification 

of superior genotypes in the final selection cycles. The objective of this study was to evaluate 

stability and adaptability of seed germination of horsegram mutants. Mutilocation trails of 

horsegram  mutants were conducted at different localities of five districts such as 1. Pokhari 

(Tal-Ashti, Dist-Beed), Chinchpur, Tal-Paranda, Dist- Osmanabad), 3. Hulgewadi (Tal- 

Karmala, Dist- Solapur), 4. Kuldharan (Tal- Karjat, Dist- Ahmednagar) and Pimpalwadi, (Tal-

Kankavali, Dist- Sindhudurg). The stability of seed germination percent in M4, M5 and M6 

generations was investigated. Almost all mutants like early dwarf, early semi dwarf, late and 

high yielding showed stability in M4, M5 and M6 generations at five localities in five districts of 

Maharashtra. The range of germination percent was recorded in early dwarf mutant 90.8 

to96.3%, early semi dwarf 91.8 to 95.7%, Late 89.2 to 94.6%, high yielding 88.5 to 94.2% and 

control 90.5 to 95.2%.  
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Introduction: 

 Horsegram is one of the important grain legume crop of India. It is under utilized 

legumes of tropics, which grows luxuriantly even under conditions of minimal rain fall, and is 

capable of drought to an extraordinary extent (Shambulingappa and Viswanatha, 1990). Horse 

gram is a nutritious forage crop for cattle as well as nutritious grain with high protein content 

which can provide nutritional security for small and marginal farmers in dry areas (Salini et al., 

2014) It is known for its resistance to attack by pests and insects due to presence of metabolic 

compounds such as terpens, phenolics, tannins, alkaloids, enzyme inhibitors, hemogluttanins and 
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non protein aminoacids that are localized in the plant in a vacuole or in the cell wall. They are 

not toxic to the cell that synthesizes them (Kessler and Baldwin, 2002 and Ferry et al., 2004).  

 Seed germination percent is an important criteria in crop improvement programmee. 

Many mutants showed good germination percent. But inhibitory effects on seed germination by 

mutagens have also bean reported by Toker and Cagirgan (2004) in chickpea. Barshile (2006) 

recorded the percent seed germination in the cultivars subjected to SA, EMS and GR was less 

than those of their control counterparts. It is clearly indicated that the mutagens have exerted an 

inhibitory effect on seed germination. Therefore the present investigation was undertaken to 

study the stability of seed germination percent of horsegram mutants at different localities in 

different districts of Maharashtra. 

 

Materials and Methods: 

 Multilocation trails were conducted during 2012 to 2015 to study stability of seed 

germination percent of horsegram mutants at different localities. The seeds of horsegram 

[(Macrotyloma uniflorum (Lam.) Verdc] mutants such as early dwarf, early semi dwarf, late and 

high yielding were obtained from Department of Botany, Rayat Shikshan Sanstha’s Dada Patil 

Mahavidyalaya Karjat, Dist- Ahmednagar- 414402 (MS). The 675 seeds of each mutant were 

sown in a field at a spacing of 30 x 15cm in randomized block design (RBD) replicated thrice 

with control for rising M4 generation during Kharif 2012. The field experiment was conducted at 

different localities like 1. Pokhari (Tal-Ashti, Dist-Beed), Chinchpur, Tal-Paranda, Dist- 

Osmanabad), 3. Hulgewadi (Tal- Karmala, Dist- Solapur), 4. Kuldharan (Tal- Karjat, Dist- 

Ahmednagar) and Pimpalwadi, (Tal-Kankavali, Dist- Sindhudurg). Along with this, field trials 

were also conducted at Dapoli (Dist- Ratnagiri), Department of Botany, Savitribai Phule Pune 

University, Pune and Manchar (Dist-Pune). M4 Populations were observed for germination 

percentage. Mean values of germination percentage were recorded in the table-1. All the M4 

plants were harvested individually. Seeds obtained in M4 generation were used to raise M5 

followed by M6 generations in following rainy seasons at same localities. 

 

Statistical Analysis: 

The data were summarized as the means of three replicates with standard deviation as the 

measures of variability. One-way ANOVA test was performed to determine significant 

differences due to various treatments. Fisher’s LSD (Least significant difference) was used as 

post hoc test to as certain significant differences among treatments at p= 0.05. Statistical analysis 

and graphical data presentations were carried out by using Sigma stat (ver.3.5). 
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Results and discussion: 

 Four horsegram mutants like early dwarf, early semi dwarf, late and high yielding were 

planted at different places of five districts such as Pokhari (Tal-Ashti, Dist-Beed), Chinchpur, 

Tal-Paranda, Dist- Osmanabad), Hulgewadi (Tal- Karmala, Dist- Solapur), Kuldharan (Tal- 

Karjat, Dist- Ahmednagar) and Pimpalwadi, (Tal-Kankavali, Dist- Sindhudurg). Field trials were 

also conducted at Dr. B. S. K. K. Vidyapeeth Dapoli (Dist- Ratnagiri), Department of Botany, 

Savitribai Phule Pune University, Pune and Manchar (Dist-Pune). Data obtained on mean percent 

seed germination of all mutants and control presented in Table-1. It clearly indicates that the seed 

germination percentage was stable in all the mutants at all localities. 

Early dwarf mutant: In M4 generation the range of percent seed germination of early dwarf 

mutant at all places was 91.8 to 95.2%, while in M5 generation 90.8 to 96.3% and in                 

M6 generation 92.8 to 94.5% was recorded. Maximum germination percentage was recorded 

96.3% at Hulgewadi in M5 generation. 

 Statistically analyzed data (Table-1) revealed non significant differences with respect to 

the percent seed germination in M4 to M6 generations at all localities indicating the stability in 

seed germination percent among the cultivars. 

Early semi dwarf Mutant: Seed germination percentage of early semi dwarf mutant at all 

localities in M4, M5 and M6 generation was ranged in between 91.9 to 94.5%, 91.8 to 95.7% and 

92.9 to 95.1% respectively. 

 The stimulatory as well as inhibitory effect on seed germination was directly proportional 

to the localities and environmental conditions (Table-1). Almost all generations at all places 

showed stimulatory effect except in M5 (92.7% at Chinchpur), M4 (92.6% at Hulgewadi and 

93.7% at Kuldharan) and M4 and M5 (91.9 and 91.8% at Pimpalwadi). 

Late mutant: The results of present study (Table-1) have clearly shown that late mutant was 

sensitive to all localities for seed germination. Maximum seed germination was recorded in M6 

generation at Pokhari (94.2%) and Chichpur (92.9%), while some other generations showed 

negative impact. 

 The minor difference in seed germination was caused by environmental factors like soil 

type, topography, soil nutrients, temperature, rainfall directly affect on seed germination. 

High yielding mutant: Data obtained on mean percent seed germination was reduced in all the 

generations at Kuldharan and Pimpalwadi while it was increased in all generations at Pokhari 

and Chinchpur as compared to control. Highest seed germination (94.2%) in M5 generation was 

recorded at Pokhari and Chinchpur. 
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 All mutants showed non significant changes in seed germination percent in all 

generations and all localities except Kuldharan and Pimpalwadi indicating stability. There were 

minor variations in values. It was mainly due to change in climatic conditions.  

 

Conclusion:  

Almost all mutants showed stability and percent seed germination at all locations over control. 

Thus multilocation trails provide an effective overview of average performance and 

environmental stability useful for identifying locations that optimized cultivar performance and 

for making better use of limited resources available for the testing programme. All these mutants 

will be used for sowing in all seven districts of Maharashtra. It is beneficial to farmers as well as 

plant breeders.  
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Table:1 Stability of seed germination at multilocations in M4, M5 and M6 generations of 

horsegram mutants. 

Sr. 

No. 
Place Generation 

Seed germination percent of mutants 

Control 
Early 

dwarf 

Early semi 

dwarf 
Late 

High 

yielding 

1 Pokhari 

M4 90.5±3.62 95.2±3.81 93.5±3.74 89.2±3.63 92.6±3.70 

M5 92.3±4.61 90.8±4.54 95.2±4.76 92.6±4.63 94.2±4.71 

M6 91.2±6.38 94.3±6.60 92.9±6.50 94.2±6.59 91.8±6.43 

2 Chichpur 

M4 92.1±2.72 93.7±2.81 94.5±2.83 94.6±2.84 91.5±2.75 

M5 93.3±5.60 92.9±5.57 92.7±5.56 91.8±5.51 94.2±5.65 

M6 90.8±5.45 94.5±5.67 95.1±5.71 92.5±5.55 93.6±5.62 

3 Hulgewadi 

M4 93.4±3.74 92.7±3.71 92.6±3.70 93.3±3.73 94.1±3.76 

M5 90.7±6.35 96.3±6.67 94.3±6.60 93.1±6.52 88.5±6.36 

M6 92.5±2.78 93.6±2.81 93.4±2.80 91.7±2.75 92.3±2.77 

4 Kuldharan 

M4 95.2±5.67 91.8±4.59 93.7±4.69 90.8±4.54 92.4±4.62 

M5 92.3±2.81 94.6±2.84 95.7±2.86 93.1±2.85 91.7±2.75 

M6 93.1±3.59 92.8±5.57 94.1±5.65 91.6±5.50 93.2±5.59 

5 Pimpalwadi 

M4 92.6±2.97 94.4±6.61 91.9±6.43 92.2±6.45 90.6±6.34 

M5 94.1±5.43 92.7±3.71 91.8±3.63 92.7±3.71 94.1±3.76 

M6 93.2±5.32 93.8±4.69 93.2±4.66 93.1±4.66 91.8±4.49 

 

SEM±  3.91 3.97 3.97 3.93 3.92 

F-value  0.18 0.20 0.20 0.22 0.20 

P-value  1.00 1.00 1.00 1.00 1.00 

LSD 0.05  -- -- -- -- -- 

Data are means of three replicates ± standard deviation. Significant difference due to treatments 

was assessed by Fisher’s LSD as a post-hoc test. 

 


