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Introduction 
 

Indian mustard [Brassica juncea L. (Czern & 

coss)] a member of Brassicaceae family and 

an important oil seed crop of the world. 

Population of India is increasing rapidly and 

consequently edible oil demand is also going 

up day by day. In India Rapeseed and mustard 

is grown in an area of 5.76 M ha with 

production and productivity of 6.8 MT and 

1184 Kg/ha, respectively (Anonymous, 2016). 

 

Most popular varieties grown in Indian 

subcontinent are Brassica juncea, Brassica 

campestris and Brassica napus L. Brassica 

juncea is a highly variable species which has 
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A field experiment was conducted at CCS Haryana Agricultural University, Hisar to study 

the effect of natural ageing and seed priming on field parameters of Indian mustard. Three 

variety of Indian mustard viz., RH-30, RH-9304 and RH-0406 with three seed lot were 

evaluated for vigour and viability parameters under field conditions. The results revealed 

that seed lot ‘L1’ was found maximum seedling emergence index and seedling 

establishment followed by seed lot ‘L2’ and minimum seedling emergence and seedling 

establishment was found in the seed lot ‘L3’ during the year 2015-16 and 2016-17. Among 

the variety, ‘RH-30’ was found maximum seedling emergence and seedling establishment 

followed by variety ‘RH-9304’ and minimum seedling emergence index and seedling 

establishment was recorded in the variety ‘RH-0406’ during both the year of study. In case 

of mean emergence time maximum mean emergence time was found in the seed lot ‘L3’ 

and minimum mean emergence time was found in the seed lot ‘L1’. Variety RH-0406 was 

found highest mean emergence time followed by ‘RH-9304’ and lowest mean emergence 

time was found in the variety ‘RH-30’. All seed priming treatment enhanced the seed 

quality significantly in case of all physiological parameters in naturally aged seed lots of 

different varieties of Indian mustard. Among different priming treatments, hydration with 

GA3 (@ 50 ppm) was reported superior for enhancing the seedling emergence and seedling 

establishment of all the seed lots of different varieties of Indian mustard. Maximum 

enhancement was found in the variety RH-30 followed by RH-9304 and minimum 

improvement was recorded in the variety ‘RH-0406’ during both the year. It can be 

concluded that seed treatment with GA3 could be used for enhancing the field emergence 

of Indian mustard. 
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been cultivated for centuries as an oil plant. 

The crop is globally gaining importance 

relative to other crops due to higher oil content 

in the seed and higher yield potential, with 

higher return at low cost of production, low 

moisture requirement, wider adaptability for 

various farming conditions. Despite, these 

facts the area, production and yield of 

rapeseed mustard in India is fluctuating due to 

various problems associated with this crop. 

 

Seed being a living entity, deterioration in its 

quality occurs with the advancement in ageing 

which is natural, inevitable, irreversible and 

continuous process. Seed ageing is recognized 

by some parameters like delay in germination 

and emergence, slow growth and increasing of 

susceptibility to environmental stresses.  

 

Biotic and abiotic factors affect seed vigour 

and quality till they are on mother plants. 

Genetic structure, environmental condition 

during seed development and condition of 

stresses mainly effect on seed vigour. Using 

vigorous seeds at planting may increase crop 

yield in two ways: freshly, higher percentage 

of seedling emergence than aged or weaken 

seeds that gives optimum density even under 

stressful conditions and secondly, high growth 

and emergence rate in comparison to seedlings 

produced from aged seeds (ghasemi-golezani 

et al., 2010). 

 

Seed priming (osmo conditioning) has been 

successfully demonstrated to improve seed 

germination and seedling establishment for 

many field crops, such as wheat, sugar beet, 

maize, soybean, and sunflower (Singh 1995; 

Khajeh-Hosseini et al., 2003; Sadeghian and 

Yavari, 2004).  

 

The beneficial effects of priming have also 

been demonstrated on germination and seed 

emergence, as well as seedling establishment 

of many crops, particularly under salt stress, 

as reported by Patane et al., (2009), who 

indicated that osmo conditioning of sweet 

sorghum seeds mitigated the harmful effects 

caused by salt and thermal stress during 

germination and radicle growth. Furthermore, 

in artificially aged seeds, the literature 

indicates beneficial effects of osmo 

conditioning associated with repair and build-

up of nucleic acids, increased synthesis of 

proteins and repair of membranes (Lanteri et 

al., 1998; McDonald 2000). Priming also 

enhances the activities of anti-oxidation in 

treated seeds (Hsu et al., 2003). Therefore, the 

improved seed quality promoted by seed 

priming has been attributable principally to 

reduced lipid peroxidation, resulting from 

enhanced antioxidative activities (Chiu et al., 

2006). 

 

Materials and Methods  

 

The seeds of each seed lot L1 (Fresh seed), L1 

(one year old seed) and L3 (Two year old 

seed) of three varieties (RH-30, RH-9304 and 

RH-0406) were stored under ambient 

conditions in the laboratory of Seed Science 

and Technology. Five priming treatments were 

used, namely carbendazim (2g/kg), GA3 (50 

ppm), KNO3 (0.5 %), KH2PO4 (0.5 %) and an 

absolute control (without priming) was also 

maintained.  

 

All 3 seed lots of each variety of experiment 

were laid out in factorial Randomized Block 

Design (RBD) for field studies with three 

replications during 2015-16 and 2016-17. In 

each replication 100 seeds were planted during 

2015-16 and 2016-17. The observations were 

recorded at every six months interval up to 

two year on the above seed lots on the 

following parameters. Statistical analysis of 

data collected during the study was done by 

applying the technique of analysis of variance 

(ANOVA) as suggested by Gomez and Gomez 

(1984) and Panse and Sukhatme (1961). All 

the statistical analysis was carried out by using 

OPSTAT statistical software. 
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Results and Discussion 

 

Effect of naturally aged seed lots on field 

performance of Indian mustard 

 

Seedling emergence index 

 

Significant differences were observed for the 

effect of naturally aged Indian mustard seed 

lot on seedling emergence index (Table 1) 

during the year 2015-16 and 2016-17. It 

ranged from 4.38-8.42, 3.47-7.65, 2.86-6.17 

and 2.24-5.70 during both of the years of 

study. Significantly, maximum seedling 

emergence index (8.42, 7.65, 6.17 and 5.70) 

was observed for the seed lot ‘L1’ during both 

of the years of study, whereas, minimum 

seedling emergence index (4.38, 3.47, 2.86 

and 2.24) was recorded for the seed lot ‘L3’ 

during the year 2015-16 and 2016-17, which 

was found significantly lowest among all seed 

lots. The effect of different Indian mustard 

varieties, significant results were observed for 

this trait under study. However, maximum 

seedling emergence index (8.36, 7.59, 6.59 

and 5.80) recorded for the variety RH-30 and 

minimum seedling emergence index (4.95, 

4.28, 3.04 and 2.48) was observed in the 

variety RH-0406 during both of the year of 

study.  

 

The interaction between different seed lots and 

varieties, seedling emergence index ranged 

from 2.80-10.14, 2.03-9.52, 1.53-8.29 and 

1.02-7.74 during the year 2015-16 and 2016-

17, respectively.  

 

The treatment combination ‘L1 × RH-30’ 

recorded highest seedling emergence index 

(10.14, 9.52, 8.29 and 7.74), whereas, 

minimum seedling emergence index (2.80, 

2.03, 1.53 and 1.02) was observed with the 

interaction of ‘L3 × RH-0406’ during the year 

2015-16 and 2016-17, respectively. The 

present investigation confirms the finding of 

Khajeh-Hosseini (2010) in rapeseed and 

mustard; in mungbean by Verma et al., 

(2003); and in wheat by Soltani et al., (2008 

and 2009). 

 

Mean emergence time (MET)  

 

Significant differences was observed for the 

effect of naturally aged Indian mustard seed 

lot on mean emergence time during the year 

2015-16 and 2016-17, respectively (Table 2). 

Mean emergence time ranged from 7.94-9.48, 

8.27-9.90, 8.50, 10.37 and 8.68-10.83 during 

both of the years. Significantly minimum 

mean emergence index (7.94, 8.27, 8.50 and 

8.68) was recorded in the seed lot ‘L1’ while, 

maximum mean emergence time (9.48, 9.90, 

10.37 and 10.83) was observed for the seed lot 

‘L3’ during the year 2015-16 and 2016-17, 

which was found significantly highest among 

all the seed lots.  

 

The effect of different seed lots and varieties, 

significant results obtained during both the 

year of study for this trait. However, 

maximum mean emergence time (9.95, 10.37, 

10.86 and 11.34) for the variety RH-0406 

followed by (9.03, 9.13, 9.84 and 10.01) for 

the variety RH-9304 and minimum mean 

emergence time (6.95, 7.32, 7.66 and 8.09) for 

the variety RH-30 during the year 2015-16 

and 2016-17, respectively.  

 

The interaction between different seed lots and 

varieties, mean emergence time ranged from 

6.37-10.97, 6.64-11.35, 6.81-11.83 and 7.29-

12.36 was recorded during both of the years of 

study. The treatment combination ‘L1 × RH-

30’ was recorded minimum mean emergence 

time (6.37, 6.64, 6.81 and 7.29), whereas, 

maximum mean emergence time (10.97, 

11.35, 11.83 and 12.36) was observed with the 

interaction ‘L3 × RH-0406’ during the year 

2015-16 and 2016-17, respectively. Similar 

findings were observed in fenugreek by Singh 

et al., (2015) and Rai et al., (2017) in Indian 

mustard. 
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Table.1 Effect of naturally aged seed lots on seedling emergence index of Indian mustard during 2015-16 and 2016-17 

 
Seed lot 

Months 0 month After 6 months After 12 months After 18 months 

VARIETY L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN 

RH-30 10.14 8.27 6.68 8.36 9.52 7.78 5.47 7.59 8.29 6.62 4.87 6.59 7.74 5.43 4.22 5.80 

RH-9304 7.87 5.42 3.67 5.65 6.92 5.01 2.92 4.95 5.43 3.61 2.18 3.74 5.03 2.88 1.48 3.13 

RH-0406 7.27 4.77 2.80 4.95 6.52 4.30 2.03 4.28 4.80 2.80 1.53 3.04 4.33 2.08 1.02 2.48 

MEAN 8.42 6.15 4.38  7.65 5.70 3.47  6.17 4.34 2.86  5.70 3.46 2.24  

 C.D. SE(d) SE(m) 

M 0.032 0.016 0.011 

L 0.028 0.014 0.01 

MxL 0.056 0.028 0.02 

V 0.028 0.014 0.01 

MxV 0.056 0.028 0.02 

LxV 0.048 0.024 0.017 

MxLxV 0.097 0.048 0.034 

 

Table.2 Effect of naturally aged seed lots on mean emergence time of Indian mustard during 2015-16 and 2016-17 

 
Seed lot 

Months 0 month After 6 months After 12 months After 18 months 

VARIETY L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN 

RH-30 6.37 6.84 7.63 6.95 6.64 7.27 8.06 7.32 6.81 7.65 8.51 7.66 7.29 8.09 8.88 8.09 

RH-9304 8.33 8.91 9.84 9.03 8.67 8.46 10.28 9.13 8.91 9.85 10.77 9.84 8.48 10.29 11.25 10.01 

RH-0406 9.11 9.77 10.97 9.95 9.50 10.26 11.35 10.37 9.78 10.97 11.83 10.86 10.28 11.38 12.36 11.34 

MEAN 7.94 8.51 9.48  8.27 8.66 9.90  8.50 9.49 10.37  8.68 9.92 10.83  

 C.D. SE(d) SE(m) 

M 0.044 0.022 0.016 

L 0.038 0.019 0.014 

MxL 0.077 0.038 0.027 

V 0.038 0.019 0.014 

MxV 0.077 0.038 0.027 

LxV 0.066 0.033 0.024 

MxLxV 0.133 0.067 0.047 
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Table.3 Effect of naturally aged seed lots on seedling establishment (%) of Indian mustard during 2015-16 and 2016-17 

 
Seed lot 

Months 0 month After 6 months After 12 months After 18 months 

VARIETY L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN L1 L2 L3 MEAN 

RH-30 79.00 
(62.70) 

68.00 
(55.54) 

50.00 
(44.98) 

65.67 
(54.41) 

72.33 
(58.26) 

55.33 
(48.05) 

39.00 
(38.62) 

55.56 
(48.31) 

67.00 
(54.94) 

49.00 
(44.41) 

23.67 
(29.06) 

46.56 
(42.80) 

55.33 
(48.05) 

39.33 
(38.82) 

16.00 
(23.54) 

36.89 
(36.80) 

RH-9304 73.33 

(58.90) 

56.33 

(48.62) 

34.33 

(35.85) 
54.67 

(47.79) 

62.33 

(52.12) 

42.00 

(40.38) 

26.00 

(30.63) 
43.44 

(41.04) 

55.67 

(48.24) 

35.00 

(36.24) 

15.67 

(23.29) 
35.44 

(35.92) 

42.00 

(40.38) 

25.67 

(30.42) 

7.33 

(15.65) 
25.00 

(28.82) 

RH-0406 69.33 

(56.36) 

51.33 

(45.75) 

31.33 

(34.02) 
50.67 

(45.38) 

57.33 

(49.20) 

39.00 

(38.63) 

21.33 

(27.49) 
39.22 

(38.44) 

51.00 

(45.26) 

31.67 

(34.21) 

11.00 

(19.35) 
31.22 

(33.04) 

39.67 

(39.02) 

21.67 

(27.72) 

4.00 

(11.47) 
21.78 

(26.07) 

MEAN 73.89 

(59.92) 

58.56 

(49.97) 

38.56 

(38.28) 

 64.00 

(53.19) 

45.44 

(42.35) 

28.78 

(32.25) 

 57.89 

(49.58) 

38.56 

(38.29) 

16.78 

(23.90) 

 45.67 

(42.48) 

28.89 

(32.32) 

9.11 

(16.89) 

 

 C.D. SE(d) SE(m) 

M 0.70 0.35 0.25 

L 0.61 0.30 0.22 

MxL 1.21 0.61 0.43 

V 0.61 0.30 0.22 

MxV N/A 0.61 0.43 

LxV 1.05 0.53 0.37 

MxLxV N/A 1.05 0.75 

Figures in the parenthesis are arc sine transformed 

 

Table.4 Effect of seed priming treatments on seedling emergence index of naturally aged seed lots of Indian mustard during  

2015-16 and 2016-17 

 
Year 2015-16 2016-17 

Variety RH-30 RH-9304 RH-0406 RH-30 RH-9304 RH-0406 

Lots L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean 

T0 10.14 8.27 6.68 8.36 7.87 5.42 3.67 5.65 7.27 4.77 2.80 4.95 7.74 5.43 4.22 5.80 5.03 2.88 1.48 3.13 4.33 2.08 1.02 2.48 

T1 10.74 9.16 7.84 9.24 8.41 6.23 4.68 6.44 7.95 5.64 3.82 5.80 8.66 6.24 4.76 6.55 5.84 3.60 1.94 3.79 5.27 2.94 1.61 3.28 

T2 11.11 9.80 8.62 9.84 8.78 6.84 5.35 6.99 8.08 6.00 4.33 6.14 9.32 6.74 5.03 7.03 6.44 4.07 2.19 4.23 5.53 3.14 1.71 3.46 

T3 10.51 9.13 7.74 9.12 8.18 6.21 4.60 6.33 7.58 5.46 3.68 5.57 8.63 6.19 4.68 6.50 5.81 3.53 1.88 3.74 4.94 2.69 1.41 3.02 

T4 10.49 9.10 7.65 9.08 8.14 6.13 4.53 6.26 7.53 5.39 3.54 5.49 8.58 6.12 4.64 6.45 5.74 3.47 1.82 3.68 4.92 2.67 1.35 2.98 

T5 10.96 9.38 8.11 9.48 8.63 6.40 4.88 6.63 7.74 5.50 3.71 5.65 8.92 6.44 4.89 6.75 6.05 3.79 2.03 3.96 5.04 2.75 1.49 3.10 

Mean 10.66 9.14 7.77  8.33 6.21 4.62  7.69 5.46 3.64  8.64 6.19 4.71  5.82 3.56 1.89  5.01 2.71 1.43  

 C.D. SE(d) SE(m) C.D. SE(d) SE(m) 

v 0.017 0.008 0.006 0.022 0.011 0.008 

L 0.017 0.008 0.006 0.022 0.011 0.008 

V x L 0.029 0.014 0.01 0.038 0.019 0.014 

T 0.023 0.012 0.008 0.031 0.016 0.011 

V x C 0.041 0.02 0.014 0.054 0.027 0.019 

L x T 0.041 0.02 0.014 0.054 0.027 0.019 

V x L x T N/A 0.035 0.025 N/A 0.047 0.033 

T0= Control, T1 = Carbendazim, T2 = GA3, T3 = KNO3, T4 = KH2PO4, T5 = Azotobecter (Biofertilizer) 
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Table.5 Effect of seed priming treatments on mean emergence time of naturally aged seed lots of Indian mustard during  

2015-16 and 2016-17 

 
Year 2015-16 2016-17 

Variety RH-30 RH-9304 RH-0406 RH-30 RH-9304 RH-0406 

Lots L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean 

T0 6.37 6.84 7.63 6.95 8.33 8.91 9.84 9.03 9.11 9.77 10.97 9.95 7.29 8.09 8.88 8.09 8.48 10.29 11.25 10.01 10.28 11.38 12.36 11.34 

T1 5.67 5.92 6.53 6.04 7.76 8.05 8.86 8.22 8.43 8.73 9.95 9.04 6.43 7.39 8.25 7.36 7.67 9.65 10.67 9.33 9.44 10.69 11.75 10.63 

T2 5.36 5.49 5.81 5.56 7.44 7.62 8.10 7.72 8.30 8.64 9.44 8.79 6.03 6.94 7.87 6.95 7.30 9.28 10.32 8.97 9.24 10.49 11.52 10.42 

T3 5.90 5.95 6.60 6.15 7.91 8.07 9.04 8.34 8.73 9.04 10.26 9.34 6.60 7.55 8.39 7.51 7.87 9.80 10.86 9.51 9.74 10.97 11.97 10.89 

T4 5.96 6.03 6.65 6.22 7.95 8.15 9.09 8.40 8.80 9.08 10.33 9.40 6.68 7.58 8.44 7.57 7.94 9.88 10.94 9.59 9.79 11.04 12.05 10.96 

T5 5.55 5.67 6.31 5.85 7.59 7.69 8.59 7.96 8.60 8.96 10.06 9.21 6.31 7.25 8.12 7.23 7.59 9.58 10.54 9.24 9.57 10.77 11.85 10.73 

Mean 5.80 5.99 6.59  7.83 8.08 8.92  8.66 9.04 10.17  6.55 7.47 8.33  7.81 9.75 10.76  9.68 10.89 11.92  

 C.D. SE(d) SE(m) C.D. SE(d) SE(m) 

v 0.033 0.017 0.012 0.027 0.014 0.01 

L 0.033 0.017 0.012 0.027 0.014 0.01 

V x L 0.058 0.029 0.021 0.047 0.024 0.017 

T 0.047 0.024 0.017 0.038 0.019 0.014 

V x C 0.082 0.041 0.029 0.066 0.033 0.024 

L x T 0.082 0.041 0.029 0.066 0.033 0.024 

V x L x T N/A 0.071 0.05 N/A 0.058 0.041 

T0= Control, T1 = Carbendazim, T2 = GA3, T3 = KNO3, T4 = KH2PO4, T5 = Azotobecter (Biofertilizer) 
 

 

Table.6 Effect of seed priming treatments on seedling establishment of naturally aged seed lots of Indian mustard during  

2015-16 and 2016-17 

 
Year 2015-16 2016-17 

Variety RH-30 RH-9304 RH-0406 RH-30 RH-9304 RH-0406 

Lots L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean 

T0 79.00 

(62.70) 

68.00 

(55.54) 

50.00 

(44.98) 
65.67 

(54.41) 

73.33 

(58.90) 

56.33 

(48.62) 

34.33 

(35.85) 
54.67 

(47.79) 

69.33 

(56.36) 

51.33 

(45.75) 

31.33 

(34.02) 
50.67 

(45.38) 

55.00 

(47.85) 

39.00 

(38.63) 

16.00 

(23.54) 
36.67 

(36.67) 

42.00 

(40.38) 

25.67 

(30.42) 

7.00 

(15.31) 
24.89 

(28.70) 

39.33 

(38.82) 

21.67 

(27.72) 

3.33 

(10.40) 
21.44 

(25.65) 

T1 79.33 

(62.94) 

71.00 

(57.40) 

56.00 

(48.43) 

68.78 

(56.26) 

73.33 

(58.92) 

59.00 

(50.17) 

39.33 

(38.82) 

57.22 

(49.30) 

69.67 

(56.78) 

54.00 

(47.28) 

36.67 

(37.25) 

53.44 

(47.03) 

60.33 

(50.95) 

42.00 

(40.38) 

18.00 

(25.07) 

40.11 

(38.80) 

46.00 

(42.69) 

28.33 

(32.13) 

8.67 

(17.11) 

27.67 

(30.64) 

43.67 

(41.34) 

24.33 

(29.53) 

5.00 

(12.87) 

24.33 

(27.92) 

T2 80.33 

(63.65) 

73.00 

(58.68) 

60.00 

(50.75) 
71.11 

(57.69) 

74.33 

(59.54) 

60.33 

(50.95) 

42.00 

(40.38) 
58.89 

(50.29) 

70.00 

(56.77) 

54.67 

(47.66) 

38.67 

(38.43) 
54.44 

(47.62) 

64.33 

(53.32) 

43.67 

(41.35) 

19.67 

(26.26) 
42.56 

(40.31) 

49.00 

(44.41) 

29.33 

(32.77) 

10.00 

(18.41) 
29.44 

(31.86) 

44.67 

(41.92) 

25.33 

(30.21) 

6.00 

(14.14) 
25.33 

(28.76) 

T3 79.33 

(62.94) 

70.67 

(57.19) 

55.00 

(47.85) 
68.33 

(55.99) 

73.33 

(58.93) 

58.33 

(49.78) 

38.67 

(38.43) 
56.78 

(49.05) 

69.33 

(56.36) 

53.33 

(46.90) 

34.67 

(36.05) 
52.44 

(46.44) 

59.00 

(50.17) 

41.67 

(40.19) 

17.00 

(24.32) 
39.22 

(38.22) 

47.33 

(43.45) 

28.67 

(32.35) 

9.00 

(17.40) 
28.33 

(31.07) 

41.67 

(40.19) 

23.00 

(28.64) 

3.67 

(11.01) 
22.78 

(26.61) 

T4 79.33 

(62.94) 

70.00 

(56.77) 

54.33 

(47.47) 

67.89 

(55.73) 

73.33 

(58.90) 

58.00 

(49.59) 

37.67 

(37.84) 

56.33 

(48.78) 

69.33 

(56.36) 

53.67 

(47.09) 

33.33 

(35.25) 

52.11 

(46.23) 

58.67 

(49.98) 

41.00 

(39.80) 

16.67 

(24.06) 

38.78 

(37.94) 

45.33 

(42.30) 

27.33 

(31.50) 

8.00 

(16.40) 

26.89 

(30.07) 

41.00 

(39.80) 

22.67 

(28.41) 

3.33 

(10.40) 

22.33 

(26.20) 

T5 80.00 

(63.41) 

72.00 

(58.04) 

57.33 

(49.20) 

69.78 

(56.88) 

73.67 

(59.13) 

59.67 

(50.56) 

40.67 

(39.60) 

58.00 

(49.77) 

69.67 

(56.57) 

53.67 

(47.08) 

35.00 

(36.25) 

52.78 

(46.64) 

62.67 

(52.32) 

42.67 

(40.77) 

18.67 

(25.58) 

41.33 

(39.55) 

45.67 

(42.50) 

28.00 

(31.93) 

8.33 

(16.77) 

27.33 

(30.40) 

42.33 

(40.57) 

24.00 

(29.31) 

4.67 

(12.35) 

23.67 

(27.41) 

Mean 79.56 

(63.10) 

70.78 

(57.27) 

55.44 

(48.11) 

 73.56 

(59.06) 

58.61 

(49.94) 

38.78 

(38.49) 

 69.56 

(56.50) 

53.44 

(46.96) 

34.94 

(36.21) 

 60.00 

(50.77) 

41.67 

(40.18) 

17.67 

(24.80) 

  45.89 

(42.62) 

27.89 

(31.85) 

8.50 

(16.90) 

  42.11 

(40.44) 

23.50 

(28.97) 

4.33 

(11.86) 

  

 C.D. SE(d) SE(m) C.D. SE(d) SE(m) 

v 0.515 0.260 0.184 0.378 0.191 0.135 

L 0.515 0.260 0.184 0.378 0.191 0.135 

V x L 0.892 0.450 0.318 0.654 0.33 0.233 

T 0.728 0.367 0.260 0.534 0.269 0.191 

V x C N/A 0.636 0.45 N/A 0.467 0.33 

L x T 1.261 0.636 0.45 N/A 0.467 0.33 

V x L x T N/A 1.101 0.779 N/A 0.808 0.572 

T0= Control, T1 = Carbendazim, T2 = GA3, T3 = KNO3, T4 = KH2PO4, T5 = Azotobecter (Biofertilizer) 
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Seedling establishment (%) 
 

Significant differences were observed for the 

effect of naturally aged Indian mustard seed 

lot on seedling establishment (Table 3) during 

both the years of study. Seedling 

establishment ranged from 38.56-73.89, 

28.78-64.00, 16.78-57.89 and 9.11-45.67 per 

cent during the year 2015-16 and 2016-17, 

respectively. Maximum seedling 

establishment (73.89, 64.00, 57.89 and 45.67) 

was obtained with the seed lot ‘L1’ during 

both of the years and it was significantly 

superior over the rest of seed lots, whereas, 

minimum seedling establishment (38.56, 

28.78, 16.78 and 9.11 per cent) was recorded 

with the seed lot ‘L3’ during the year 2015-16 

and 2016-17, respectively. The effect of 

different seed lots and varieties, found 

significant results during 2015-16 and 2016-

17 for this attribute. However, maximum 

seedling establishment (65.67, 55.56, 46.56 

and 36.89) was observed in the variety’RH-

30’ while minimum seedling establishment 

(50.67, 39.22, 31.22 and 21.78 per cent) for 

the variety ‘RH-0406’ during the year 2015-

16 and 2016-17, respectively. The variety 

RH-30 had higher seedling establishment 

followed by RH-9304 and lowest was found 

in ‘RH-0406’ after four year of storage under 

ambient conditions. Seedling establishment 

for the interaction between varieties and seed 

lots ranged from 31.33-79.00, 21.33-72.33, 

11.00-67.00 and 4.00-55.33 per cent during 

the year 2015-16 and 2016-17. The treatment 

combination ‘L1 × RH-30’ observed highest 

seedling establishment (79.00, 72.33, 67.00 

and 55.33 per cent), whereas, lowest seedling 

establishment (31.33, 21.33, 11.00 and 4.00 

per cent) was recorded with the interaction 

‘L3’ × RH-0406’ during the year 2015-16 and 

2016-17. These results are same in 

accordance with Rai et al., (2017) in Indian 

mustard; Singh et al., (2015) in fenugreek; in 

alfalfa by Cakmak et al., (2010) and in wheat 

by Chauhan et al., (2011). 

Effect of seed priming on field 

performance of Indian mustard 

 

Seedling emergence index 

 

Significant differences were observed for 

seedling emergence index of naturally aged 

lots of different varieties of Indian mustard 

during the year 2015-16 and 2016-17, 

respectively. Perusal of data (Table 4) 

indicated that all the treatments were found 

effective to enhance the seedling emergence 

index as compared to control in both the year 

of study. Maximum enhancement in seedling 

emergence index (9.84, 6.99, 6.14 and 7.03, 

4.23, 3.46) was recorded with the seed 

priming treatment ‘T2’ as compared to ‘T0’ in 

all the seed lots and varieties during the year 

2015-16 and 2016-17, respectively. Among 

the seed lots, ‘L1’ was reported maximum 

seedling emergence index (10.66, 8.33, 7.69 

and 8.64, 5.82, 5.01) followed by (9.14, 6.21, 

4.62 and 6.19, 3.56, 2.71) in seed lot ‘L2’ and 

minimum seedling emergence index was 

recorded (7.77, 4.62, 3.64 and 4.71, 1.89, 

1.43) in seed lot ‘L3’ during both the years of 

study. Among the varieties, maximum 

enhancement was reported in variety ‘RH-30’ 

followed by variety ‘RH-9304’ and minimum 

enhancement as observed in variety ‘RH-

0406’ in all the seed lots dung the year 2015-

16 and 2016-17, respectively. Similar findings 

were observed in fenugreek by Singh et al., 

(2015) in fenugreek and by Kalsa et al., 

(2011) in vetch. 

 

Mean emergence time 
 

Significant differences were observed for 

mean emergence time of naturally aged seed 

lots of different varieties of Indian mustard 

during both the years of study. Perusal of data 

(4.5) revealed that all the treatment was found 

superior over the control in all the seed lots 

and varieties during the year 2015-16 and 

2016-17, respectively. Maximum reduction in 
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mean emergence time (5.56, 7.72, 8.79 and 

6.95, 8.97, 10.42) was observed with the seed 

priming treatment ‘T2’ over the priming 

treatment ‘T0’ (control) in all the seed lots and 

varieties during both the years of study. 

Maximum mean emergence time (6.59, 8.92, 

10.17 and 8.33, 10.76, 11.92) was recorded in 

seed lot ‘L3’ followed by seed lot ‘L2’ (5.99, 

8.08, 9.04 and 7.47, 9.75, 10.89) and 

minimum mean emergence time (5.80, 7.83, 

8.66 and 6.55, 7.81, 9.68) was recorded in the 

seed lot ‘L1’ during the year 2015-16 and 

2016-17, respectively. Among the varieties, 

‘RH-30’ was performed better with all the 

seed priming treatment followed by ‘RH-

9304’ and minimum enhancement was 

observed in variety ‘RH-0406’ during the 

year 2015-16 and 2016-17, respectively. 

These results are same in accordance with 

Thakre and ghate (1984) in vetch and Verma 

et al., (2003) in rapeseed and mustard under 

ambient growing conditions (Table 6).  

 

Seedling establishment (%) 

 

Data pertaining to seed priming on seedling 

establishment of naturally aged seed lots of 

different of Indian mustard has been 

presented in Table 6. All the seed priming 

treatment was found superior over the control 

in all the seed lots and varieties during the 

year 2015-16 and 2016-17, respectively. 

Among the seed lots, maximum enhancement 

in seedling establishment (79.56, 73.56, 69.56 

and 60.00, 45.89, 42.11 per cent) was 

recorded in seed lot ‘L1’ followed by (70.78, 

58.61, 53.44 and 41.67, 27.89, 23.50) in seed 

lot ‘L2’ while, minimum seedling 

establishment (55.44, 38.78, 34.94 and 17.67, 

8.50, 4.33 per cent) was observed in ‘L3’ 

during both the years of study. The seed 

priming with treatment ‘T2’ was found 

effective to enhance the seedling 

establishment (71.11, 58.89, 54.44 and 42.56, 

29.44, 25.33) as compared to the control 

during the year 2015-16 and 2016-17. Among 

the varieties, maximum enhancement was 

found in variety ‘RH-30’ followed by variety 

‘RH-9304’ and minimum enhancement was 

recorded in variety ‘RH-0406’ in all the seed 

lots dung the year 2015-16 and 2016-17, 

respectively. Similar findings were observed 

in fenugreek by Singh et al., (2015) in 

fenugreek; Kalsa et al., (2011); Thakre and 

ghate (1984) in vetch and Verma et al., 

(2003) in rapeseed and mustard under 

ambient growing conditions. 

 

On the basis of present investigation it is 

concluded that field performance of Indian 

mustard studied during both the year was 

significantly decreased with the advancement 

of time. Among the different varieties under 

study, RH-0406 found fast reduction in field 

emergence and seed establishment, while RH-

30 was found to be a good storer variety. All 

the priming treatments enhanced the seed 

quality significantly in case of field 

emergence and seedling establishment over 

the control in naturally aged seed lots of 

different varieties of Indian mustard. No 

doubt performance of fresh seed was 

observed better over all the other lots but, 

enhancement was comparatively more in 

marginal seed lot i.e. one year old seed lot 

(L2).Among the seed priming treatments, GA3 

was found best performing treatment for 

improving the seed quality followed by 

biofertilizer (Azotobecter), hydration and dry 

dressing with carbendazim (2g/kg), KNO3 

(0.5 %) and KH2PO4 (0.5 %). In overall, the 

priming technology was found much effective 

and beneficial for enhancing the field 

performance and storage potential of Indian 

mustard seeds. 
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