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Abstract 

An experiment was conducted to evaluate the effect of NPK against the management of Alternaria black 

spot disease, productivity and oil content of mustard during 2015-16 and 2016-17 in the rabi seasons in 

the Krishi Vigyan Kendra, Katni (MP) with three doses of nitrogen, potassium and constant phosphorus. 

In the year 2015-16, each increased dose of nitrogen, there was a significantly increase in percent disease 

incidence on leaf from 26.66% to 47.41% and zero level of nitrogen shown less disease incidence 

(33.44% to 35.39%).Minimum incidence of disease (19.33%) in the year 2015-16 was recorded in the 

treatment applied 120kg nitrogen and 60kg potash. Increased dose of potash from 60kg to 80kg/ha with 

120kg nitrogen increased the disease incidence (19.33% to 29%). Overall disease incidence on leaf 

increased with increase the nitrogen dose from 120kg to 160kg/ha with 80kg/ha potash. Highest disease 

incidence (47.41) was recorded in treatment given160kg N and 40kg K. Same trend of disease incidence 

on leaf was found in the year 2016-17. The highest seed yield (20.66q/ha)was achieved in 120kg N 60kg 

K along with 40kg P (Constant) applied plot followed by 140kg N and 60kg K (17.96q/ha and 120kg N 

plus 40kg K in the year 2015-16.There were no differences in seed yield among the treatment 1, 

treatment 3,treatment 4and treatment 6. Minimum seed yield (10.33q/ha) was obtained in control plot. In 

the year 2016-17, maximum yield (18.91q/ha) was recorded in plants receiving the 120kg N and 60kg K 

which was significantly higher than all the treatment plots. There was increased in yield with increase in 

K level from 40kg to 60kg/ha. Oil content was significantly decrease when plant were raised under 

higher doses of N and K. Significantly more oil percent (40.13%) was recorded in treatment applied 

120kg N and 60 kg K followed by 120kg N and 40kg K (39.35) in comparison to control plot. Same 

trend of the oil recovery was also recorded in the year 2016-17. 

 

Keywords: Mustard seed, alternaria brassicae, NPK fertilizers, sprayer etc. 

 

Introduction 

Rapeseed and mustard (Brassica spp.) is one of the most cruciferous edible oil seed crops, 

contributing approximately twenty five percent total oil production in India. Among the oil 

seed crops production of rapeseed mustard is 8.2mt in 6.7 m ha of land (GOI 2011).This crop 

is affected by numbers of diseases limiting productivity of crop over a wide area and among 

them Alternaria blight caused by Alternaria brassicae (Berk) Sacc has been reported from all 

the continent of the world and is considered as important constraint in production and 

productivity of Brassicae family causing up to 47% yield loss (Kolte et al. 1987, Meena et 

al.2012) [8, 12]. Average yield losses have been recorded in the range of 10 to 70 percent 

(Shrestha et al. 2005) [17] depending upon prevailing weather and disease situation. In addition 

to direct losses of yield, it also affects the quality of seeds, its germination by reducing seed 

size, seed colour and oil content (Kaushik 1984) [6] Though the disease can be managed to 

some extent by the use of fungicides (Sultana et al. 2009) [20] but environmental pollution, 

human health and development of fungicides resistant strain in plant pathogen are the major 

problems in various regions due to injudicious and untimely application of fungicides. And 

challenged the plant pathologist to search for eco-friendly nontoxic chemicals for substituting 

the recommended fungicides in recent years (Meena et al. 2013) [13] Use of mineral nutrition 

has long been recognized as an important component for disease management practices  
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(Agrios, 2005) [1] Application of nitrogen (N) without 

phosphorus (P) or potash (K) is reported to increase severity 

of leaf spot of radish (Sandhu et al. 1985) [15] and leaf spot of 

eggplant (Singh 1988) [18]. However, the severity of leaf spot 

of cotton was decrease by the application of potash (Hillocks 

and Chinodya 1989) [4] The present study has been conducted 

to obtain suitable infor4mation regarding Alternaria disease 

management and yield attributes through the application of 

eco-friendly plant nutrients in Indian mustard. 

 

Material and Methods 

The experiment was conducted under Krishi Vigyan Kendra, 

Katni-Madhya Pradesh, and India during 2015-16 and 2016-

17 in Rabi season. Before going to plan the experiment soil 

sample collected and analyzed for the availability of NPK, Ph 

and organic carbon present in the soil of the experimental 

field. Analysis of soil samples completed by the Deportment 

of soil science and Agricultural Chemistry, JNKVV, Jabalpur 

(Table 1). Experimental treatment comprises six different 

combination of N and K with constant P (40kg/ha). Applied 

urea for N source (120kg, 140 kg and 160kg/ha), Single 

Supper phosphate for P and muriate of potash for full fill the 

amount of K2O (40kg, 60kg and 80kg/ha). The half of the N 

and full rate of P and K were applied as the basal dose to the 

soil twelve hours before sowing. The sowing was done in the 

first week of November in both the years. The remaining half 

of the N was broad cost in two equal doses i.e. 40 and 60 

days, respectively. The plot size of each treatment was 3x2 m 

where five rows of 3meter length were maintained in three 

replication under randomized block design. Average disease 

index on leaf was recorded at 80, 90 and 100 days and on pod 

at 100 days after sowing. For recording disease observations, 

twenty five leaves and 25 pods were randomly selected from 

each replication and rated as per disease rating scale given by 

Verma and Saharan, 1994 and average disease index was 

calculated by McKinney (1923) [11] formula. Yield component 

oil content and cost benefit ratio were calculated and pooled 

disease data on leaves and pods were statistically analyzed to 

determine the least significant differences. Soil analyzed 

report given in Table 1 

 
Table 1: The least significant differences. Soil analyzed report given 

 

Analyzed content 
Availability kg/ha 

Average of two years 
2015-16 2016-17 

N 204.8 237.71 221.25 

P 14.78 15.9 15.34 

K 176.10 149.28 162.69 

OC 0.52 0.59 0.55 

pH 7.04 7.17 7.11 

 

Results and Discussion 

Soil testing report indicated that two year average availability 

of NPK were 221.25:15.34:162.69 kg/ha, respectively. 

Organic carbon availability in the field was 0.55 and PH was 

neutral (7.11) (Table 1). Results of the experiment indicated 

that the disease and yield showed different reactions on each 

year which is due to change of the climatic conditions during 

the crop period in the field. The black spot disease on leaf in 

the year 2016-17 was more than 2015-16. In the year 2015-

16, each increased dose of nitrogen, there was a significantly 

increase in percent disease incidence on leaf from 26.66% to 

47.41% and zero level of nitrogen shown less disease 

incidence (33.44% to 35.39%). Minimum incidence of disease 

(19.33%) in the year 2015-16 was recorded in the treatment 

applied 120kg nitrogen and 60kg potash. Increased dose of 

potash from 60kg to 80kg/ha with 120kg nitrogen increased 

the disease incidence (19.33% to 29%). Overall disease 

incidence on leaf increased with increase the nitrogen dose 

from 120kg to 160kg/ha with 80kg/ha potash. Highest disease 

incidence (47.41%) was recorded in treatment given 160kg N 

and 40kg K (Table 2). Same trend of disease incidence on leaf 

was found in the year 2016-17. The two year pooled mean 

data also showed similar type of results that with increase in 

N doses there was a significantly increase in percent leaf 

infection and zero level of N showed least percent of 

infection. Among the applied N level minimum disease 

incidence was found in 120kg/ha (20.96) followed by 140kg 

(40.3%) and maximum in 160kg (48.58%). Percent black spot 

disease (BSD) on pods were also recorded and found that 

increase level of N with K increase the disease. BSD index on 

pod was found lowest in the plant receiving 120kg of N and 

60 kg per hectare K (26.33%) which was statistically at par 

with 120kg N plus40kg k (31%) in the year 2015-16. Highest 

BSD index percent on pod was recorded at 160kg N plus40kg 

K (49.66%). In the year 2016-17,application of 120kg N with 

60kg K showed significantly minimum disease (23.91%) 

followed by 120kg N and 40kg K in comparison to higher 

dose of N (140kg/ha) and K(80kg/ha).As the dose of K 

increased from 60kg to 80kg, disease incidence was also 

increased. No significant difference in BSD incidence was 

noted in treatment fertilized with 140kg N with 80kg K (44%) 

and 160kg N plus 40kg K (49.66%), respectively. Whereas 

33.33 to 35.41% incidence was recorded in control plot. 

Khatun et al. (2011) [7] reported that higher doses of nitrogen 

increased the Alternaria leaf blight infection in mustard. 

Higher dose of nitrogen than recommended dose enhanced the 

severity and incidence of various diseases caused by 

Alternaria brassicicola, A. porri and Alternaria spp. 

(Dasgupta et al.1991) [2]. Mahapatra et al. (2014) [10] reported 

that application of 160kg/ha N increased the incidence of 

Alternaria blight of mustard on leaf and siliqua. Kumar et al. 

(2015) [9] concluded that under natural condition, calcium 

sulphate, potassium chloride, borax and zinc sulphate reduced 

the disease incidence of Alternaria blight and increased the 

yield. Sharma and Kolte (1994) [16] reported that nitrogen with 

potassium fertilized plant decreased the incidence of black 

spot disease and increases phenolic content in plant. This had 

reflected in reduced seed infection of Alternaria brassicae in 

case of K (alone) or NK fertilized plants and reported to cause 

increase in carbohydrates and phenolic compound in the plant 

tissues consequently making plants resistant to pathogen. K is 

also important in carbohydrate and phenol metabolism in 

plants. The highest seed yield (20.66q/ha) was achieved in 

120kg N 60kg K along with 40kg P(Constant) applied plot 

followed by 140kg N and 60kg K(17.96q/ha and 120kg N 

plus 40kg Kin the year 2015-16.There were no differences in 

seed yield among the treatment 1,treatment 3,treatment 4and 

treatment 6. Minimum seed yield (10.33q/ha) was obtained in 

control plot. In the year 2016-17, maximum yield (18.91q/ha) 

was recorded in plants receiving the 120kg N and 60kg K 

which was significantly higher than all the treatment plots. 

There was increased in yield with increase in K level from 

40kg to 60kg/ha. Higher dose of P (45kg/ha) and K (90kg/ha) 

showed no appreciable effect on seed yield (Khatun et al., 

2011) [7]. It was observed that higher doses of N 

(140kg/160kg) with potassium not only increased the disease 

but also reduced the seed yield in both the years. Singh et al. 

(2003) [19] observed that the N level higher than 120kg/ha did 

not significantly increase the yield and yield attributes. 

Khatun et al. (2011) [7] found that increasing dose of 
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potassium with certain level of nitrogen increase the yield. 

Kahlon et al. (2011) [5] reported that with increase in 

potassium level onion bulb yield was increased and positive 

correlation was found between bulb yield and bulb diameter. 

Report of Regmi and Shrestha (2018) [14] indicated that 75kg 

MOP/ha is the best in reducing the Alternaria leaf spot along 

with increasing the yield of radish. Oil content was 

significantly decrease when plant were raised under higher 

doses of N and K. Significantly more oil percent (40.13%) 

was recorded in treatment applied 120kg N and 60 kg K 

followed by 120kg N and 40kg K(39.35) in comparison to 

control plot. Same trend of the oil recovery was also recorded 

in the year2016-17. Finding of present investigation 

concluded that potassium decreases the incidence of black 

leaf spot disease and the seed yield increases with the increase 

their level up to 60kg/ha with 120kg/ha nitrogen. If the level 

of nitrogen and potassium increased more than 120:60 ratios, 

enhanced the incidence of disease and reduced seed yield and 

oil content. The NPK ratio in 120:40:60 kg/ha found the most 

effective combination to reduced Alternaria black leaf spot 

disease and increased seed yield and oil percent in mustard. 

 
Table 2: Effect of NPK on Alternaria black spot disease, yield and oil content in mustard. 

 

Treatment 

N:P:K 

Leaf Infection (%) 
Pooled 

Pod Infection (%) 
Pooled 

Yield(q/ha Oil Content (%) 

2015-16 2016-17 2015-16 2016-17 2015-16 2016-17 2015-16 2016-17 

T1 (120:40:40) 26.66 29.33 27.99 31.00 32.06 31.53 15.60 14.63 39.35 39.37 

T2 (120:40:60) 19.34 22.59 20.96 26.33 23.91 25.12 20.66 18.91 40.13 39.66 

T3 (120:40:80) 29.00 32.33 30.66 38.66 40.05 39.35 15.38 13.59 39.02 39.15 

T4 (140:40:40) 35.00 37.53 36.26 42.75 44.33 43.54 15.05 13.15 39.31 39.00 

T5 (140:40:60) 38.74 41.66 40.20 39.33 42.47 40.90 17.96 15.66 39.19 38.79 

T6 (140:40:80) 42.73 46.33 44.53 44.00 46.91 45.45 14.50 14.13 38.73 38.28 

T7 (160:40:40) 47.41 49.75 48.58 49.66 48.00 48.83 13.91 12.42 38.01 37.84 

T8 (Check) 33.44 35.33 34.38 31.33 35.41 33.37 10.33 9.84 37.12 36.20 

CD (0.05%) 6.46 5.27 5.78 6.71 4.14 3.93 2.11 2.87 0.53 0.37 
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