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Abstract 
Indian mustard (Brassica juncea (L.) Czernj. and Cosson) is primarily cultivated in Rajasthan, Uttar 

Pradesh, Haryana, Gujarat and Madhya Pradesh. Besides this, it is also cultivated under some non-

traditional areas of South India including Andhra Pradesh, Telangana, Karnataka and Tamil Nadu. The 

different genotype growth response varies to different environment and ultimately decides the selection 

of genotypes for particular or different sowing dates for stabilized higher yields. The mustard genotypes 

differ in their yielding ability, this calls for a need to generate more information on the response of 

mustard genotypes to the dates of sowing for greater yields in a given agro-climatic conditions. Hence, 

the present investigation was taken up during rabi, 2020-2021 at College Farm, Agricultural College, 

Polasa, Jagtial, PJTSAU to find out the suitable sowing dates and varieties in split plot design for higher 

grain yield of mustard. Among the sowing dates, significantly higher yield attributes viz., number of 

siliqua plant-1, number of seeds siliqua-1 and test weight and seed yield, stover yield and harvest index 

were recorded in 15th October sown crop than other sowing dates. Among the varieties, PUSA Mehak 

gave the highest number of siliqua plant-1, number of seeds siliqua-1 and test weight and grain yield, 

stover yield and harvest index than other varieties. 
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Introduction 

India is the third largest country in edible oil economy after USA and China. Oilseeds, the raw 

material for vegetable oils, occupy a significant position in India’s national economy, next to 

food grains, accounting for about 10% of the cultivated area and value of all agricultural 

produce (Patel et al., 2017). Indian mustard (Brassica juncea (L.) Czernj. and Cosson) is 

primarily cultivated in Rajasthan, Uttar Pradesh, Haryana, Gujarat and Madhya Pradesh. 

Besides this, it is also cultivated under some non-traditional areas of South India including 

Andhra Pradesh, Telangana, Karnataka and Tamil Nadu. In India, mustard is grown over an 

area of 59.77 lakh hectares with a production of 84.29 lakh tonnes and productivity of 1414 kg 

ha-1. In Telangana, it is grown in Rangareddy, Khammam, Nizamabad, Adilabad, Jagtial and 

Karimnagar districts in an area of about 3 thousand hectares with a production of 4780 tonnes 

and productivity of 1594 kg ha-1 (INDIASTAT, 2017-2018). 

Among the different agronomic practices, optimum sowing date is very important for mustard 

production. Research findings have also shown that sowing date is one of the critical 

components affecting mustard crop productivity. Sowing date is non-monetary input which 

paves the way for better use of time and plays an important role to fully exploit the genetic 

potentiality of a variety as it provides optimum growth conditions such as temperature, light, 

humidity and rainfall (Patel et al., 2015). In case of rapeseed and mustard, sowing either to 

early or too late has been reported to be unfavourable. If the mustard is sown late, duration is 

reduced due to the high temperature during the reproductive phase thus reduction in yield and 

also decreases primary branches plant-1 and siliqua plant-1 and finally causes a remarkable 

reduction in seed yield (Alam et al., 2015) [1]. During early sowings, high diurnal temperature 

resulted in poor germination, improper growth and development of plants. The growth phase 

of the crop should synchronize with optimum environmental conditions for better expression 

of growth and yield. The yield potential of different mustard varieties may differ under 

different agro-climatic conditions because of their inherent capacity. The mustard genotypes 

differ in their yielding ability, this call for a need to generate more information on the response 

of mustard genotypes to the dates of sowing for greater yields in a northern Telangana zone. 
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Material and Methods 

The present investigation was conducted at College Farm, 

Agricultural College, Polasa, Jagtial, PJTSAU. The farm is 

geographically situated at an altitude of 243.4 m above mean 

sea level on 18°50’40.1”N latitude and 78°56’59.2” E 

longitude and it is categorized under Northern Telangana 

Zone of Telangana. During crop growth period, the weekly 

mean maximum temperature and minimum temperature was 

29.9°C and 16.9°C respectively. A total rainfall of 31.5 mm 

was received in 4 rainy days. The soil was sandy clay loam in 

texture, with low in available nitrogen (198.7), medium 

available phosphorus (23.8), high in available potassium 

(442.1) and low in organic carbon (0.45) with strongly 

alkaline soil reaction (pH-8.8) and non saline (EC-0.36). The 

experiment was laid out in split plot design with four sowing 

dates i.e., D1-15th October, D2-30th October, D3-15th 

November and D4-30th November as main plot treatments and 

four mustard varieties V1-NRCHB 101, V2-PM 27, V3-Black 

gold and V4-PUSA Mehak as sub plot treatments with 3 

replications. 

The experimental field was ploughed deeply by tractor 

followed by cultivator twice and then pulverized by rotovator 

until obtaining fine seed bed for sowing. Seed treatment was 

done with carbendazim @ 3g kg-1 seed. The treated seeds 

were sown manually by dibbling at a spacing of 45 cm 

between the rows and 15 cm between the plants for obtaining 

optimum plant stand according to treatment schedule. 

Recommended dose of fertilizers @ 60:40:40 kg ha-1 N, P2O5 

and K2O and other operations followed were similar for all 

treatment plots. 

Crop growth parameters, yield attributes were recorded at 25, 

50, 75, 100 DAS and at harvest. Five plants from each net 

plot were selected randomly and tagged. These five plants 

were used as sample plants to record observations and 

harvested separately to record yield attributes. Grain and 

stover yields were recorded from the net plot area. 

The experimental data collected on various characters were 

analysed separately for judging the effect of different 

treatments on plant characters growth, yield attributes and 

yield of mustard. Critical difference (C.D.) value was 

calculated only for those characters, which were found 

significant at 5% level of significance. 

 

Results and Discussion 

Number of siliqua plant-1 

Number of siliqua plant-1 was significantly affected by both 

sowing dates and varieties. Mustard sown on 15 October has 

obtained significantly higher number of siliqua plant-1 (189.2) 

followed by 30 October sowing crop (165.2) in turn on par 

with 15 November (149.9). Lowest number of siliqua plant-1 

(126.4) observed on 30 November. This might be due to 

favourable weather condition and translocation of more 

photosynthates from source to sink resulted in higher number 

of siliqua in early sowings than delayed ones. Similar results 

were suggested by Chand et al. (2000) [8], Aziz et al. (2011) [3] 

and Sharif et al. (2016) [17]. 

Among the varieties, higher number of siliqua plant-1 has 

obtained with PUSA Mehak (174.1) followed by NRCHB 101 

(160.4) in turn on par with PM 27 (151.4). Lowest number of 

siliqua plant-1 recorded on Black gold (144.7). This might be 

due to the variation in genetic makeup of different varieties 

which influence number of siliqua plant. Similar observations 

were reported by Mamun et al. (2014) [12] and Kumar et al. 

(2016) [11]. 

Interaction between sowing dates and varieties was found 

significant on number of siliqua plant-1. Treatment 

combination of 15 October with variety PUSA Mehak has 

recorded maximum number of siliqua plant-1 (554.5) which 

was followed by same variety in 30 October crop (379.2) 

which was on par with variety NRCHB 101 (339.3). Lowest 

value was observed with variety Black gold in 30 November 

crop (107.3). 

 

Number of seeds siliqua-1 
There was a significant effect by both sowing dates and 

varieties on number of seeds siliqua-1 of mustard. Among the 

sowing dates, highest number of seeds was recorded in 15 

October sowing crop (12.0) followed by 30 October (11.6) in 

turn on par with 15 November (10.3) sowing crop. Lowest 

number of seeds siliqua-1 was found on 30 November (8.6). 

Maximum number of seeds siliqua-1 was due to favourable 

climatic conditions which results in translocation of more 

photosynthates from source to sink which was in agreement 

with the findings of Bhuiyan et al. (2008) [5], Sharif et al. 

(2016) [17] and Ranabhat et al. (2020) [15]. 

Lowest number of seeds siliqua-1 under delayed sowings is 

resulted due to less fertilization as lack of photosynthetic 

materials in flowering period. It can also decrease the number 

of seeds siliqua-1 was observed by Sharghi et al. (2011) and 

Alam et al. (2015) [1]. 

Highest number of seeds siliqua-1 has found in variety PUSA 

Mehak (11.8) which was on par with NRCHB 101 (11.2) 

followed by PM 27 (10.2). Lowest number of seeds siliqua-1 

has found in variety Black gold (9.2). Similar results were 

reported by Biswas et al. (2002). 

 

Test weight (g)  

Test weight was influenced significantly by both sowing dates 

and varieties. 15 October (5.1 g) has recorded highest test 

weight significantly than rest of sowings followed by 30 

October (4.8) in turn followed by 15 November (4.5 g). 

Lowest test weight was recorded in 30 November sowing 

crop (4.0 g). This might be due to short crop growth period 

and early maturity of plant due to prevailing of high 

temperatures, which caused to improper filling of seeds in 

siliqua and resulted in lower test weight. Similar activities 

were obtained by Miri et al. (2013) [13] Uikey et al. (2017). 

NRCHB 101 (5.6 g) has recorded highest test weight followed 

by Black gold (5.0 g) in turn followed by PM 27 (4.2 g). 

Lowest test weight was obtained with PUSA Mehak (3.6 g). 

This might be due to genetic makeup of NRCHB 101 results 

higher test weight than other varieties. Similar results were 

reported by Alam et al. (2014) [2] and Basavanneppa et al. 

(2020) [4]. Interaction between sowing dates and varieties was 

found non significant on test weight. 

 
Table 1: Number of siliqua plant-1, Number of seeds siliqua-1 and Test weight (g) of mustard as influenced by sowing dates and varieties 

 

Treatments Number of siliqua plant-1 Number of seeds siliqua-1 Test weight (g) 

Main plots: Sowing dates 

D1: 15 October 189.2 12.0 5.1 

D2: 30 October 165.2 11.6 4.8 

http://www.thepharmajournal.com/


 

~ 185 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

D3: 14 November 149.9 10.3 4.5 

D4: 27 November 126.4 8.6 4.0 

S.Em ± 8.1 0.2 0.1 

CD (P=0.05) 28.6 0.7 0.2 

Sub plots: Varieties    

V1: NRCHB 101 160.4 11.2 5.6 

V2: PM 27 151.4 10.2 4.2 

V3: Black gold 144.7 9.2 5.0 

V4: PUSA Mehak 174.1 11.8 3.6 

S.Em ± 6.1 0.2 0.1 

CD (P=0.05) 17.9 0.6 0.2 

Interaction D × V    

S.Em ± 13.3 0.4 0.1 

CD (P=0.05) 42.1 NS NS 

Interaction V × D    

S.Em ± 16.2 0.4 0.1 

CD (P=0.05) 38.5 NS NS 

 

Table 1a: Interaction table for number of siliqua plant-1 

 

Treatments 
Sub plots: Varieties 

NRCHB 101 PM 27 Black gold PUSA Mehak Mean 

Main plots: Sowing dates 

15 October 209.3 152.1 194.2 201.4 189.2 

30 October 183.8 146.7 147.1 183.2 165.2 

14 November 126.5 175.7 133.8 163.8 149.9 

27 November 122.2 131.4 104.0 148.0 126.4 

Mean 160.5 151.5 144.7 174.1  

Interaction D×V S.Em± 13.3 CD 42.1 

Interaction V×D S.Em± 16.2 CD 38.5 

 

Grain yield (kg ha-1) 

Highest grain yield was recorded significantly when crop 

sown on 15 October (1141 kg ha-1) followed by 30 October 

(1011 kg ha-1) in turn on par with 15 November (864 kg ha-1). 

Lowest grain yield was recorded in 30 November (419 kg ha-

1) sowing crop. It was clearly shown that the crop in early 

sowings has got longer reproductive phase under suitable 

climatic conditions than later sowing dates whereas shorter 

growth and grain filling period suffering from forced maturity 

due to higher temperature results reduced grain yield. Similar 

results were reported by Shivani et al. (2002), Aziz et al. 

(2011) [3], and Ranabhat et al. (2020) [15]. 

Among the varieties, highest grain yield was obtained with 

PUSA Mehak (1085 kg ha-1) followed by NRCHB 101 (975 

kg ha-1) in turn followed by PM 27 (733 kg ha-1). Lowest 

grain yield was recorded in Black gold (641 kg ha-1). Higher 

grain yield in PUSA Mehak was due to the contribution of 

cumulative favourable effects of the crop characteristics viz, 

higher number of branches plant-1, siliqua plant-1 and seeds 

siliqua-1 than other varieties. Similar results were reported by 

Helal et al. (2016) [9] and Raghuvanshi et al. (2018) [14] and 

Biswas et al. (2019) [7] 

 

Stover yield (kg ha-1) 

15 October sowing crop has recorded highest stover yield 

(3054 kg ha-1) which was on par with 30 October (2774 kg ha-

1) and it was followed by 15 November (2431 kg ha-1) sowing 

crop. Lowest stover yield was recorded in 30 November 

sowing crop (1409 kg ha-1). Similar findings were observed 

by Singh et al. (2017) [18] and Ranabhat et al. (2020) [15]. 

PUSA Mehak (2992 kg ha-1) has recorded significantly 

highest stover yield followed by NRCHB 101 (2608 kg ha-1) 

in turn followed by PM 27 (2190 kg ha-1). Lowest stover yield 

was recorded with Black gold (1948 kg ha-1). Similar results 

were reported by Helal et al. (2016) [9] and Raghuvanshi et al. 

(2018) [14]. 

 

Harvest index (%) 

Mustard sown on 15 October has obtained highest harvest 

index (26.75%) which was at par with 30 October (26.50%) in 

turn it was on par with 15 November (25.16%) sown crop. 

Lowest harvest index has recorded in 30 November sowing 

crop (22.25%). This might be due to higher seed yields results 

higher harvest index under early sowings. Similar results were 

reported by Sattar et al. (2013) [16] and Jiotode et al. (2016) 
[10]. 

Highest harvest index has recorded in variety PUSA Mehak 

(26.41%) which was on par with NRCHB 101 (26.50%) in 

turn followed by PM 27 (24.33%). Lowest harvest index has 

obtained in variety Black gold (23.41%) but it was on par 

with PM 27. As seed yield was higher in PUSA Mehak leads 

to higher harvest index than other varieties. Similar results 

were observed by Mamun et al. (2014) [12]. 

 
Table 2: Grain yield (kg ha-1), Stover yield (kg ha-1) and Harvest Index (%) of mustard at different crop growth stages as influenced by sowing 

dates and varieties 
 

Treatments Grain yield (kg ha-1) Stover yield (kg ha-1) Harvest Index (%) 

Main plots: Sowing dates 

D1: 15 October 1141 3054 26.75 

D2: 30 October 1011 2774 26.50 

D3: 14 November 864 2431 25.16 
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D4: 27 November 419 1409 22.25 

S.Em ± 36 94 0.91 

CD (P=0.05) 129 332 3.23 

Sub plots: Varieties    

V1: NRCHB 101 975 2608 26.50 

V2: PM 27 733 2190 24.33 

V3: Black gold 641 1948 23.41 

V4: PUSA Mehak 1085 2992 26.41 

S.Em ± 31 75 0.73 

CD (P=0.05) 90 220 2.14 

Interaction D × V    

S.Em ± 64 160 1.56 

CD (P=0.05) NS NS NS 

Interaction V × D    

S.Em ± 73 188 1.83 

CD (P=0.05) NS NS NS 

 

Economics 

The data pertaining to economics in terms of cost of 

cultivation, gross returns, net returns and benefit cost ratio as 

influenced by sowing dates and varieties were presented in 

Table 3 and depicted. Among sowing dates cost of cultivation 

was higher in 15 October sowing crop (19652 ₹ ha-1) however 

similar with 30 October and 15 November sowing dates. It 

was due to more labour were incurred in harvesting than other 

sowing dates. Lowest cost of cultivation was recorded in 30 

November sowing (18212 ₹ ha-1). In case of varieties, cost of 

cultivation was similar among all varieties (19292 ₹ ha-1). 

Among sowing dates, 15 October crop has recorded higher 

gross return (50464 ₹ ha-1), net returns (30812 ₹ ha-1) and 

benefit cost ratio (2.56) followed by 30 October (44717,25065 

and 2.26) it was in turn followed by 15 November (38234, 

18582 ₹ ha-1and 1.94) and the lowest values were observed in 

30 November (18521, 309.2 ₹ ha-1 and 1) due to low yield.  

Maximum gross returns (48030 ₹ ha-1), net returns (28738 ₹) 

and benefit cost ratio (2.47) were observed with variety PUSA 

Mehak followed by NRCHB 101  

(43146, 23854 ₹ ha-1and 2.2) in turn followed by PM 27 

(32417, 13125 ₹ ha-1and 1.66) respectively. Low gross returns 

(28343 ₹ ha-), net returns (9051 ₹ ha-1) and benefit cost ratio 

(1.44) were noticed in variety Black gold. 

The interaction between sowing dates and varieties was found 

non significant on gross returns, net returns and benefit cost 

ratio.  

 

Table 3: Effect of sowing dates and varieties on cost of cultivation (₹ ha-1), Gross returns (₹ ha-1), net returns (₹ ha-1) and B:C Ratio of mustard. 
 

Treatments 
Cost of cultivation 

(₹ ha-1) 

Gross returns 

(₹ ha-1) 

Net returns 

(₹ ha-1) 
B:C ratio 

Main plots: Sowing dates 

D1: 15 October 19652 50464 30812 2.56 

D2: 30 October 19652 44717 25065 2.26 

D3: 14 November 19652 38234 18582 1.94 

D4: 27 November 18212 18521 309 1.01 

S.Em ± - 1613 1613 0.08 

CD (P=0.05) - 5691 5691 0.29 

Sub plots: Varieties 

V1: NRCHB 101 19292 43146 23854 2.20 

V2: PM 27 19292 32417 13125 1.66 

V3: Black gold 19292 28343 9051 1.44 

V4: PUSA Mehak 19292 48030 28738 2.47 

S.Em ± - 1355 1355 0.07 

CD (P=0.05) - 3980 3980 0.21 

Interaction D × V     

S.Em ± - 2848 2848 0.15 

CD (P=0.05) - NS NS NS 

Interaction V × D     

S.Em ± - 3226 3226 0.16 

CD (P=0.05) - NS NS NS 

 

Conclusions 

Yield attributes viz., number siliqua plant-1, number of seeds 

siliqua-1 and 1000 seed weight were noticed significantly 

highest in 15 October followed by 25 October and 15 

November. Lowest values were observed in 30 November 

crop. Higher seed yield (1140.4 Kg ha-1) and stover yield 

(3053.9 Kg ha-1) were registered significantly in early sowing 

15 October followed by 25 October and 15 November. Lower 

seed and stover yield produced on last sowing 30 November. 

Highest gross returns, net returns and B:C ratio were found 

significantly when crop sown on 15 October. Lowest gross 

returns, net returns and B:C ratio was resulted in last sowing 

30 November. Therefore, we conclude that the productivity of 

mustard would be higher in early sowing than delayed sowing 

with suitable variety PUSA Mehak. 
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