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Abstract 
The investigation was carried out at the laboratory of Department of Seed Science & Technology 

CSAUA & T Kanpur in 2018-19. Seeds of five lentil varieties viz., KLS 9-3, KLS 320, KLB 345, KLB 

303 and KLB 8-4 were investigated for vigour parameters as test weight, Tetrazolium test, seed 

germination and brick gravel test and these vigour parameters were correlated with field emergence and 

found that seed vigour was significantly differed among varieties for all parameters, and significantly 

superior value viz. Tz-test (45.50%), seed germination (97.00%), seedling length (25.53 cm), SVI-I 

(2476.74), SVI-II (8.57) were found in variety KLB 303 while maximum seedling dry weight (0.089 g) 

and test weight (26.41 g) were found in Variety KLB 8-4 and maximum brick gravel test (36.00%) was 

found in variety KLS 320. All vigour parameters were positively correlated with field emergence except 

test weight. 
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1. Introduction 

Lentil is a major Rabi season pulses crop which contains about 25% protein and 60% 

carbohydrates. It is also rich in calcium, iron, and niacin. Seed (a living embryo) is a vital, 

cheap and basic input for attaining sustained growth in agriculture; a successful crop depends 

on the quality of the seed used for sowing. Seed quality is primarily determined by its purity, 

viability, vigour and germination, the test weight is also a measure of strength. After 

germination, larger seeds retain a larger portion of their food reserves that can be mobilized for 

seedling growth (Green and Junpper, 2004) [9]. The availability of viable and vigorous seed at 

the time of planting is important for achieving agricultural production goals, as quality seed 

acts as a catalyst to exploit the full potential of other inputs. Seed quality is affected by various 

components of the seed. Seed having poor Germin ability and vigour results in a poor crop 

stand which ultimately reduces the yield. 

Seed vigour has been recognized as one of the important aspects of seed quality, its impact on 

crop performance has been variable in different species. The Tz-test, germination test is most 

widely used to evaluate the plant stand establishment potential of seeds. However in many 

cases it has been noticed that it showed varying results with regard to field stand. Brick gravel 

test is a test to know how much seed is able to germinate in adverse conditions. High vigorous 

seeds are those which perform well after sowing, whereas those which perform poorly are 

called low vigorous seeds. Seed is one of the cheapest techniques for increasing production but 

low vigour associated with poor quality often becomes a limiting factor of production. 

Differences in vigour are only revealed in practice when germination tests fail to indicate 

emergence differences in the field. There are also many laboratory reports where seed lots 

have similar germination but large differences in their ability to germinate in the field 

(Matthews, 1980). The establishment of good plant stands is one of the requirements for 

higher production. It was found that plants from higher quality seed produce 18% higher yield 

than those obtained from low quality seed (Bishnoi & Delouche, 1980). Seed which performs 

well in some or all of these aspects is termed high-vigour seed (Bewely and Black, 2000). To 

ensure a proper field stand of the crop under limited source one should use seed with high 

vigour. Keeping in view, the above fact the experiment was planned to determine the vigour of 

lentil varieties and their correlation with field emergence. 
 

2. Materials and Methods 
Seeds of five lentil (Lens culinaris) varieties namely KLS 9-3, KLS 320, KLB 345), KLB 303 

and KLB 8-4 were taken from seed processing plant of CSAUAT, Kanpur.  
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Experiment was conducted at Seed Testing Laboratory, 

Department of Seed Science & Technology, CSAUAT, 

Kanpur. The following tests were employed to determine the 

seed vigour of different varieties of lentils- 

 

2.1 Test weight (TW g) 

1000 seed weight was noted down by random sampling with 

three replications for each treatment. The unit of weight was 

gram. 

 

2.2 Tetrazolium test (TT %) 

This test was performed in three replications of 100 seeds 

each. The seeds were put in water at room temperature for 12 

hours. From soaked seeds, seed coat was removed without 

damage to seed, emerged in 2, 3, 5- triphenyl tetrazolium 

chloride solution and kept in dark at 30 degree centigrade for 

5 hours. After treatment colored seeds were washed in water, 

examined and evaluated. 

 

2.3.1 Standard Germination (SG %) 

Three replications with100 seeds per replication from each 

variety were placed in between paper at 20±1 0C and final 

counting was made on the 10th day (ISTA 1985) and normal 

seedlings were expressed as percent germination. 

 

Germination % =
Number of seed germinated

Total number of seed planted
× 100 

 

2.3.2 Seedling length (SL cm)  
Ten normal seedlings at the time of final count were randomly 

selected from each replication of all the varieties/genotypes 

and there was measured in cm. Average length of these 

seedlings was calculated.  

 

2.3.3 Seedling dry weight (SDW g)  
Ten normal seedlings which were used for measurement of 

seedling length were also used for seedling dry weight 

measurement. These were dried in a hot air oven at 80 0C 

temperature for 24 h. Then seedlings were removed from the 

oven and allowed to cool in a desiccator for 30 minutes and 

weighed.  

 

2.3.4 Seedling vigour index I&II  

Seedling vigour indices were calculated by using the formula 

suggested by (Abdul-Baki and Anderson, 1973) [1] by the 

formula given below:-  

 

Seedling Vigour Index-I=Seed germination % x Seedling 

length (cm) 

 

Seedling Vigour Index-II=Seed germination % x Seedling dry 

weight (g) 

 

2.4 Brick gravel test (BGT %) 

Three replications of 100 seeds each for every treatment were 

taken, seeds were placed on the quartz sand in the boxes. The 

seeds were covered with a layer of approximate 3-5 

centimeter moist morable chips of about 2-3 millimeter in 

thickness. The morable chips were kept moistened throughout 

the experimental period. The breakers were kept in the 

germination room at 25 0C. The seedlings that emerged above 

the surface of morable chips were counted on the 5th and 10th 

day, after the commencement of the test, the latter being 

cumulative counts. 

 

2.5 Field emergence (FE %) 
Three replications of one hundred seeds of each variety sown 

in the field and emergence of seedling were counted after 21 

days of sowing and expressed in percentage. 

The data recorded were subjected to statistical analysis in 

completely randomized block design and correlated with 

Field emergence. 

 

3. Results and Discussion 

In present investigation five lentil varieties were evaluated on 

their vigour parameters and results of evaluation were 

mentioned in table 3.1 

 
Table 3.1: Seed vigour of lentil varieties on different parameters and their correlation with field emergence 

 

Varieties TW (g) TT (%) SG (%) SL (cm) SDW (g) SVI-I SVI-II BGT (%) FE (%) 

KLS 9-3 17.68 37.25 90.00 17.85 0.063 1611.19 5.71 29.00 86.25 

KLS 320 23.88 43.25 95.00 20.76 0.076 1971.86 7.19 36.00 89.50 

KLB 345 25.40 37.50 86.75 20.64 0.085 1791.08 7.38 25.00 83.00 

KLB 303 19.58 45.50 97.00 25.53 0.088 2476.74 8.57 32.50 91.50 

KLB 8-4 26.41 41.00 92.00 22.45 0.089 2056.19 8.18 35.00 87.50 

CD @ 5% 3.76 1.24 2.20 0.65 0.011 39.09 0.65 1.10 2.22 

SE(m) 1.25 0.41 0.73 0.00 0.004 12.96 0.21 0.36 0.74 

r value -0.486 0.92 0.99 0.63 0.228 0.78 0.45 0.77 
 

 

All vigour parameters showed significant difference among 

varieties and all parameters were significantly correlated with 

field emergence except test weight. Maximum test weight 

26.41 g was recorded in variety KLB 8-4 while TW of variety 

KLS 320 (23.88 g) and KLB 345 (25.40) were at par with 

KLB 8-4 but correlation with field emergence was found 

negative and non-significant, these finding differed from 

findings (Singh et al., 2010) [16] in pea and (Kapoor, 2011) in 

black-gram. Highest tetrazolium test performance was 

recorded in variety 303 (45.50%) followed by variety KLS 

320 (43.25%) and the correlation between tetrazolium test and 

field emergence was positive and highly significant. These 

findings were supported by (Tewari, 2002) [17] in onion and 

(Kapoor, 2011) in black-gram. Standard germination showed 

significant differences among the varieties. However, 

maximum seed germination (97.00%) was recorded from the 

variety KLB 303 followed by KLS 320 (95.00%) the 

correlation among seed germination and field emergence was 

found positive. Similar findings reported by (Singh et al., 

2010) [16] in pea & (Dighe, 2010) [8] in sorghum. Seedling 

length also exhibited significant differences among the 

variety, maximum seedling length (25.53 cm) was recorded 

from KLB 303. The correlation between seedling length and 

field emergence was found to be significant. Similar findings 
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were reported by (Dahiya et al., 2002) in paddy and 

(Chaudhary, 2008) [3] in Lentil. The seedling dry weight of 

five varieties of lentil exhibited significant difference among 

all the varieties; however maximum seedling dry weight 

(0.089g) was recorded from varieties KLB 8-4, but the 

correlation between seedling dry weight and field emergence 

was non-significant. The result differed from the results of 

(Mahajan and Nayeem, 1989) [12] in wheat & Tripathi, 2011) 

[18] in green gram. Seedling vigour index-I exhibited 

significant differences among the varieties, maximum SVI-I 

was recorded from variety KLB 303 (2476.74). The 

correlation between SVI-I and field emergence was found 

significant. This result was supported by (Tewari et al., 2002) 

[17] in onion (Tripathi, 2004) in wheat and (Singh, 2012) [15] in 

okra. The SVI-II varied significantly among the varieties and 

maximum SVI-II (8.57) was recorded from KLB 303. The 

correlation was found to be significant between SVI-II and 

field emergence. This result was supported by (Tripathi, 

2011) [18] in green gram and (Chauhan and Kharb, 2002) [5] in 

cowpea. The brick-Gravel test exhibited significant variation 

among the varieties and highest value was recorded from 

variety KLS 320 (36.00%). The correlation was found 

significant between brick-gravel test and field emergence. 

These findings differed from Hussaini (1984) [10] in maize & 

from Singh, (2012) [15] in okra. 

These variation among varieties are may be due to genetic 

makeup of varieties or due to the accumulation of food 

reserves in seeds (Rai et al., 2017) [14] reported that 

performance of varieties in respect to seed viability, 

germination %, seedling length, seedling dry weight and 

seedling vigour index I & II were differ each other similar 

findings were reported by (Das et al., 2020) [7]. 

 

4. Conclusion 

On the basis of above discussed result it may be concluded 

that the variety KLB 303 showed superiority in field 

emergence, standard germination, total seedling length, 

seedling vigour index-I & II, tetrazolium test and also showed 

numerically better performance in other vigour test while 

lowest performance was exhibited by variety KLS 9-3 and 

KLB 345 in most of the parameters vigour test. In order to 

assess the correlation between field emergences with different 

vigour test methods, standard germination, tetrazolium test 

and brick-gravel test to be more suitable for prediction of seed 

vigour of lentil during present investigation. 
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