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Annals of Plant and Soil Research 19(4): 430-433 (2017)  Response of potassium to Indian mustard (Brassica juncea) in alluvial soils of western Uttar Pradesh  RAM LAKHAN1, T.M. CHAUHAN2 AND VINAY SINGH  Department of Agricultural Chemistry and Soil Science, Raja Balwant Singh College, Bichpuri Agra (U.P.) 283105  Rrceived: June, 2017; Revised accepted: September, 2017  ABSTRACT A field experiment was carried out on sandy loam soil during 2013-14 and 2014-15 at Panwari village of Agra (U.P.) to study the effect of potassium on yield, quality and nutrients uptake by Indian mustard (Brassica juncea L.). Five levels of potassium (0, 20, 40, 60 and 80 kg K2O ha-1) were evaluated in randomizrd block design with four replications. The results revealed that the plant height, yield attributes (siliqu/plant, seeds/silqua and test weight), seed and stover yields of mustard were significantly improved with the increase in the levels of potassium and the maximum seed yield (19.50q ha-1) and stover yields (57.77q ha-1) were recorded with 60  kg  K2O ha-1. Application of kg 60 K2O ha-1 resulted in 30.5% higher grain and 33.1 % stover yield than the yield obtained in the control (14.9 and 43.38-1). The content and yield of protein oil percentage increased significantly with increasing K doses, thus mustard fertilized with 60 kg K2O ha-1 recorded the maximum yield of protein (386.1 kg ha-1) and oil (766.3 kg ha-1). The maximum values of protein content (20.4 %) and oil content (39.3 %) were recorded with 80 and 60 kg K2O ha-1 respectively. The uptake values of N, P, K and S by seed and stover increased significantly with potassium up to 60 kg K2O ha-1. Available potassium in post harvest soil improved significantly with K levels and maximum value of 166.0 kg ha-1 was recorded with 80 kg K2O ha-1.  Keywords: Indian mustard, quality, nutrient uptake, yield, potassium levels, Yield,  INTRODUCTION              Rapeseed-mustard is the third most important oilseed crops after groundnut and soybean in India. The productivity of mustard is quite low mainly due to sub-optimal application of fertilizers and cultivation on marginal lands under rain fed conditions. Further, the quality of mustard oil and its cake is an important aspect affected greatly by mineral nutrition. Nutrient management is one of the most important agronomic factors that affects the yield of all the crops. Continuous and imbalanced use of selected fertilizer nutrients have resulted in deterioration of soil health, increasing per unit cost of production and decline in the rate of growth of productivity. The farmers, by and large, use mainly nitrogen and phosphorus as plant nutrients in mustard cultivation and as a consequences, deficiencies of potassium and other nutrients are increasing. Potassium is one of the essential nutrients which is needed for the growth and development of plants. It is a major plant nutrient because of large amount in which it is absorbed by plants. The quantity of K absorbed by roots is second to that of nitrogen for most of the cultivated crops. As low soil K status is an important limiting factor responsible 

for poor yields of the crops, it is imperative to evaluate the response of K nutrition on mustard productivity. Since not much work has been done to assess the response of mustard to K fertilization, present study was therefore, undertaken to study the effect of potassium on yield and quality of Indian mustard.             MATERIALS AND METHODS   A field experiment was conducted during rabi seasons of 2013-14 and 2014-15 at farmer’s field at Panwari (Agra) which is situated at 27o 14’ N latitude and 77o 78’ longitude at an altitude of 168 meter above the mean sea level. The experimental site falls under South-west semi-arid zone and characterized by semi-arid climate with extreme temperature during summer (45 to 48° C) and very low temperature during winter (as low as 2°C). The average rainfall is about 650 mm, most of which is received from June to September. The experimental soil was sandy loam in texture Typic Ustochrept having pH 7.9, organic carbon 3.1 g kg-1, available N 155 kg ha-1, available P 9.2 kg ha-1, available K 106 kg ha-1 and available S 15 kg ha-1. The experiment was laid out in randomized block design with four replications. The treatments consisted of five



  

431 Response of potassium to Indian mustard in alluvial soils  rates of K (0, 20, 40, 60 and 80 kg K2O ha-1). Mustard (var. Rohini) was sown in third week of October in both the years using 5 kg seed/ha. A basal dose of 100 kg N and 60 kg P2O5 ha-1 was applied through urea and di-ammonium phosphate, respectively. Half dose of N and full dose of P were applied at the time of sowing of mustard. Remaining N was top dressed after one month of sowing appropriate management practices were adopted to raise the crop. Crop was harvested at maturity. Growth and yield attributes in the crop were recorded at harvest. Seed and stover samples were digested in di-acid mixture of HNO3: HCIO4 (10:4) and sulphur content was determined turbiditimetrically (Chesnin and Yien, 1951). Phosphorus and K in di-acid digest were determined by vanadomolybdate yellow colour method (Jackson, 1973) and flame photometer, respectively. Nitrogen content was estimated by modified Kjeldahl method and protein content was calculated by multiplying with a factor of 6.25. Oil content in the whole seed of mustard was determined by employing non-destructive method of oil estimation using nuclear magnetic resonance, spectroscope Newport analyzer model MK 111 A.  The uptake of nutrients was obtained as product of their concentrations and yield. Post harvest soil samples collected were analyzed for available potassium.  RESULTS AND DISCUSSION  Growth and yield           Potassium application recorded significant increase in plant height, siliqua/plant, 

seeds/siliqua and test weight over control. The maximum values of plant height (172 cm), siliqua/plant (180), seed/siliqua (14.7) and test weight (5.2g) were recorded with 60 kg K2O ha-1. This improvement in growth and yield attributes may be attributed to the fact that K plays a key role in plant metabolism, which is an essential requirement for plant growth and development. These results are in conformity with the findings of Singh (2017). With successive increase in K levels, seed and stover yield increased significantly up to 60 kg K2O ha-1 but a further increase in K level did not significantly increase the seed and stover yield. The highest seed (19.50 q ha-1) and stover (57.77 q ha-1) yields were recorded with 60 kg K2O ha-1 which registered 30.5 and 33.1 % higher seed and stover yield, respectively over control. This increase in seed and stover yields due to K application may be attributed to the fact that K is main yield limiting plant nutrient in K deficient soils. Applied K is reported to enhance the absorption of native as well as added major nutrients and thereby improves overall growth and development of plant and ultimately the seed and stover yield. In addition the beneficial influence of K application on the yield of mustard may be attributed to its role in various enzymatic reactions, growth processes, hormone production and protein synthesis and also the translocation of photosynthates to reproductive parts thereby leading to higher yield of crop. Yadav et al. (2011), Yadav et al. (2013) and Paliwal and Singh (2014) reported similar results in mustard.   Table1:  Effect of potassium on growth, yield and quality of mustard (mean of 2 years)  Potassium Plant height cm) Siliqua/ plant Seeds/ siliqua Test weight (g) Yield (q ha-1) Protein in seed (%) Protein yield (kg ha-1) Oil content (%) Oil yield (kg ha-1) Seed Stover 0 160 170 14.0 4.6 14.94 43.38 18.0 269 37.4 558 20 164 174 14.3 4.9 16.70 47.62 18.5 309 37.9 633 40 168 177 14.5 5.0 18.00 51.80 19.1 343 38.6 694 60 172 180 14.7 5.2 19.50 57.77 19.8 386 39.3 766 80 171 179 14.6 5.0 18.00 53.4 20.4 367 39.0 702 SEm± 0.93 1.01 0.12 0.06 0.30 0.51 0.47 12.9 0.11 16.5 CD (P=0.05) 2.75 2.96 0.35 0.17 0.93 1.49 1.37 38.3 0.32 48.6  Quality             The oil content in seeds increased significantly from 37.14% at control to 39.3% with 60 kg K2O ha-1. Thus, addition of K might 
have activated the enzymes responsible for producing oil and caused higher oil content. Beneficial effect of K on oil content was also reported by Singh et al. (2017). Amongst the K levels, 60 kg K2O ha-1 recorded maximum and 



  

 RAM LAKHAN, T.M. CHAUHAN and VINAY SINGH  432  significantly higher oil yield (766.3 kg ha-1) of mustard seeds and it was increased to the tune of 207.6 kg ha-1 over no K. Oil yield is a function of oil content and seed yield and both the parameters increased with different levels of K, thus resulted in a significant increase in oil yield. Similar findings were reported by Chauhan and Tikkoo (2002). Increasing levels of K significantly increased the protein content in mustard seed from 18.0 to 20.4 percent with 80 kg K2O ha-1. The increase in protein content owing to K addition might be attributed to its involvement in 

the nitrogen metabolism. Singh (2017) reported an increase in protein content with K application in mustard seeds. Corresponding application of 60 kg K2O ha-1 also increased the protein yield from 268.9 to 386.1 kg ha-1. The increases in protein yield were significant up to 60 kg K2O ha-1 over the control.  Since variation in protein content has genetic and biochemical limitation, the protein yield is more influenced by seed yield and thus followed almost trend similar to seed yield. Chauhan and Tikkoo (2002) and Singh (2017) also reported similar results.   Table 2: Effect of potassium on uptake of N, P, K and S (kg ha-1) by mustard crop (mean of 2 years)  Potassium (kg ha-1) Nitrogen Phosphorus Potassium Sulphur Available K  (kg ha-1) Seed Stover Seed Stover Seed Stover Seed Stover 0 46.5 30.0 5.1 7.0 9.6 42.1 10.2 7.2 104.0 20 51.2 32.5 6.0 7.7 11.5 47.0 11.8 8.0 116.0 40 59.5 37.0 6.7 9.0 13.0 51.6 13.6 9.2 130.0 60 66.0 41.7 8.0 10.0 15.2 56.2 15.2 10.3 147.0 80 63.6 38.5 6.9 8.9 13.0 53.0 13.1 8.9 166.0 SEm± 2.06 1.35 0.29 0.49 0.42 0.76 0.26 0.34 3.2 CD (P=0.05) 6.14 4.02 0.86 1.32 1.25 2.25 2.72 1.03 9.50  Uptake of nutrients             Nitrogen uptake by mustard seed and stover increased significantly with increasing levels of K and the highest N uptake was observed with 60 K2O ha-1, i.e. 66.0 and  41.7 kg ha-1 and lowest in the control, i.e. 46.5 and 30.0 kg ha-1 (Table 2). Thus, the beneficial effect of K on photosynthesis and metabolic processes augments the production of photosynthates and their translocation in different plant parts including seed, which ultimately increased the uptake of N in seed and stover. These results are in accordance with the findings of Singh (2017). Phosphorus uptake by seed and stover of mustard increased at all the levels of K due to increase in yield. This increase in P uptake with higher dose of K might be due to higher seed and stover production. Similar results were reported by Yadav et al. (2013). The uptake of K by mustard seed and stover increased significantly with increasing levels of K up to 60 kg K2O ha-1. The magnitude of increase in K uptake with 60 kg K2O ha-1 was 58.3 and 33.4% in seed and stover, respectively over control. 

The results are in accordance with the findings of Singh et al. (2013) and Singh et al. (2017).There was a significant increase in sulphur uptake by mustard seed and stover with the application of K up to 60 kg K2O ha-1 over the control. This increase may be attributed to increased seed and stover yield of mustard with K application. The status of available K in post harvest soil improved significantly with levels of potassium, through, the overall level remained medium. Available K status ranged from 104 kg ha-1 at control to 166 kg ha-1 with 80 kg K2O ha-1. This increase in K status of post harvest soil may be attributed to increased doses of applied K through fertilizer.        It is inferred from the present study that application of K up to a dose of 60 kg K2O ha-1 is beneficial compared to control for yields of mustard crop. Also an improvement in quality of mustard oil and uptake of nutrients was recorded with potassium application. Therefore, the present study highlights that application of K up to a dose 60 kg ha-1 is beneficial for mustard cultivation in alluvial region of Western Uttar Pradesh. 
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