
 

Annals of Plant and Soil Research 19(4): 385-388 (2017)  Agronomic evaluation of oat (Avena sativa L.) for growth, yield and quality with varying levels of irrigation and nitrogen  HARIKESH JAT, M.K. KAUSHIK AND J.L. CHOUDHARY  Maharana Pratap University of Agriculture and Technology, Udaipur - 313 001  Received: January; 2017 Revised accepted: April, 2017  ABSTRACT A field experiment was conducted during rabi 2013-14 at Instructional Farm, Rajasthan College of Agriculture, Udaipur to evaluate the oat (Avena sativa L) for growth, yield and quality with irrigation and nitrogen levels. The experiment comprised combinations of four irrigations and three nitrogen levels. Thus, 12 treatments were evaluated in split-plot design with three replications keeping irrigation in main and nitrogen in sub plots. The results indicated that the application of four irrigations recorded significantly taller plants (110.8 cm) and higher dry matter accumulation (100.5 g 0.5 m-1) at first cutting, while five irrigations recorded significantly taller plant (108.2 cm) higher dry matter accumulation (150.5 g 0.5 m-1)  and green fodder yield (34.26 t ha-1) at second cutting. Five irrigations and 110 kg N ha-1 produced significantly higher nitrogen (1.78 and 1.78%), crude protein (11.13 and 11.10%), ether extract (1.75 and 1.78%) and mineral matter (7.48 and 7.37%) contents. On the other hand, significant reduction in crude fibre (28.20 and 28.34 %), nitrogen free extract (51.45 and 51.41%) and total digestible nutrient (72.05 and 72.15%) contents were recorded at both the cutting. The taller plant (106.3 and 97.2 cm) higher dry matter accumulation (98.6 and 139.6 g 0.5 m-1) and green fodder yield (25.32 and 28.42 t ha-1) were produced with 110 kg N ha-1 at both the cuttings, respectively. The levels of irrigation and nitrogen did not significantly affect the nitrogen free extract of fodder oat.    Keywords: Oat, irrigation, nitrogen, growth, yield, quality.   INTRODUCTION    In most of the developing countries of the world, livestock is an integral part of the agricultural economy. The importance is more emphasized in India, as it owns the largest population in the world and accounts nearly 16 per cent of world’s cattle population on 2% geographical area. The total area under cultivated fodder crop is only 8.4 m ha (5.23%). At present, the country faces a net deficit of 61.1% green fodder, 21.9% dry crop residues and 64% feeds. Among the fodder crops, oat (Avena sativa L.) is one of the most important cereal fodder crop of rabi season in north, central and west zone of country. It provides soft, palatable and nutritive fodder to all categories of livestock in any form-green, dry fodder, silage or hay-covering some scarcity periods of the year. It,s grain makes a good feed particularly for horse, sheep and poultry. The succulence, dry matter, crude protein and other quality factors of fodder are largely affected by agronomic practices particularly irrigation schedules and nitrogen fertilization. Irrigation is very important agronomic practice particularly to obtain good quality fodder like oat as uptake of water is involved in solubilization and 

transportation of nutrient elements from soil to the plant system. Nitrogen fertilization plays an important role in improving the quality of fodder and its deficiency limits the crop production (Singh, 2016). Being an exhaustive crop, quality of oat fodder suffers heavily if proper amount of fertilizer is not applied. In Rajasthan, there is a cute shortage of fodder for livestock husbandry particularly during winter. To improve the productivity of animal’s availability of adequate quantity of nutritive fodder is a prerequisite.  MATERIALS AND METHODS  The field experiment was carried out during rabi 2013–14 at Instructional Farm, Rajasthan College of Agriculture, MPUAT, Udaipur. The experimental site is situated at south-eastern part of Rajasthan at an altitude of 579.5 meter above mean sea level and at 24035’ N latitude and 74042’ longitude. The soil of the experimental field was clay loam in texture, slightly alkaline in reaction pH (8.0), high in organic carbon (8.4 g kg-1), medium in available nitrogen (295 kg ha-1), low in available phosphorus (16 kg ha-1) and high in potassium (275 kg ha-1). The experiment consisted of 12 treatment combination, comprising four irrigation



 

 HARIKESH JAT, M.K. KAUSHIK and J.L. CHOUDHARY 386  levels (Two-20 and 60 DAS, Three-20, 40 and 60 DAS, Four-20, 40, 60 and 80 DAS and Five-20, 40, 60, 80 and 100 DAS) and three nitrogen levels (70, 90 and 110 kg N ha-1) tested in split-plot design with three replications keeping irrigation in main and nitrogen in sub plots. Nitrogen in the form of urea was applied 1/3 at sowing time+1/3 at 30 DAS+1/3 after first cutting. Phosphorus fertilizer (common dose 30 P2O5 kg ha-1) was given in basal application through single super phosphate. The oat crop was sown on 26 Oct. 2013 as sole crop in 4-5 cm deep furrows opened at 20 cm apart using recommended seed rate was 100 kg ha-1. The samples of oat were taken from all the treatments and sun-dried and then in the oven at 70oC. The dried samples were analyzed for nitrogen (Kjeldahl method), crude protein and mineral matter (A.O.A.C., 1970), crude fat and nitrogen free extract (Knowles and Watkins, 1960), crude fibre (Wright, 1939), and total digestible nutrients by using the digestible coefficient of crude protein, crude fibre, ether extract, and nitrogen free extract (Ranjhan, 1991).  RESULTS AND DISCUSSION  Growth characters  A perusal of data (Table1) reveals that the four irrigations gave significantly taller plant (110.8 cm) over two irrigations at first cutting. The per cent increases in plant height by three and four irrigations were 32.7 and 37.3 over two irrigations, respectively. Applications of five irrigations proved significantly superior to two and three irrigations. However, four irrigations were found statistically at par at second cutting. This increase may be due to increased uptake of nutrients with increased availability of moisture for plant uptake. These results are supported by Gangaiah (2005). Application of 110 kg N ha-1 recorded significantly taller plants (106.3 and 97.2 cm) over 70 kg Nha-1 but it was statistically at par with 90 kg N ha-1 at both the cuttings. The per cent increases in plant height at 60 and 120 DAS were 12.8 and 12.9 over 70 kg N ha-1 with 110 kg Nha-1, respectively. This increase in plant height may be attributed to synthesis of food materials, resulting in greater cell division and cell elongation. Therefore, elongation in plant increased with increasing levels of nitrogen 

application (Dubey et al., 2013). The dry matter accumulation was significantly affected by irrigations. Application of four irrigations recorded significantly higher dry matter accumulation (100.5 g 0.5 m-1) at first cutting which was 33.5 per cent higher over two irrigations. At second cutting five irrigations produced highest dry matter accumulation (150.5 g 0.5 m-1) which was 59.6 per cent higher over two irrigations. Application of 110 kg N ha-1 recorded significantly higher dry matter accumulation (98.6 and 139.6 g 0.5 m-1) at both the cuttings over the lower doses. The per cent increases in dry matter accumulation by 110 kg N ha-1 were 19.1 and 23.1 over 70 kg N ha-1 at first and second cutting, respectively. This might be due to better plant growth in term of plant height and secondly continuous vertical growth of the crop ultimately reflected in higher dry-matter production. Malik et al. (2015) and Chauhan et al. (2017) also reported similar findings.  Yield   The irrigations had significantly beneficial effect on the green fodder yield at both cuttings. Application of three irrigations at first cutting produced significantly higher green fodder yield (25.89 t ha-1) followed by four irrigations. The maximum green fodder yield recorded in five irrigations was 34.26 t ha-1 followed by four irrigations (30.19 t ha-1) and three irrigations (24.45 t ha-1) at second cutting. The highest green fodder yields observed by 110 kg N ha-1 were 25.32 and 28.42 t ha-1 at both first and second cuttings which were significantly higher over 70 and 90 kg N ha-1. The per cent increases in green fodder yield by 110 kg N ha-1 were 14.3 and 16.8 over 70 and 90 kg N ha-1, respectively. The higher green fodder yield with increasing levels of irrigation and nitrogen might be attributed to the significant enhancement in performance of yield is well linked with corresponding significant higher performance of growth parameters (plant height, dry matter accumulation and crop growth rate or relative growth rate). This can be ascribed to greater availability of photosynthates and its translocation towards the formation of sink organs that resulted not only in formation of significantly more no. of tillers m -1 row length but it also significantly improved the health of crop. 



 

387 Evaluation of oat for growth and quality with irrigation and nitrogen  As such, significantly higher growth significantly superior performance of yield attributors and yield components of fodder oat crop was a resultant of cumulative beneficial effects of optimum soil moisture first on growth and later on yield and partitioning of 

photosynthates towards the real sink and which ultimately increased the fodder yield. Similar effect of irrigation and nitrogen on fodder yield was also reported by Gangaiah (2005), Sheoran and Joshi (2010), Jat et al. (2015), Satpal et al. (2016) and Chauhan et al. (2017).  Table 1: Effect of irrigation schedules and nitrogen fertilization on growth and green fodder yield of oat  Treatments Plant height (cm) Dry matter accumulation (g 0.5 m-1) Green fodder yield  (t ha-1) First cutting Second cutting First cutting Second cutting First cutting Second cutting Irrigation Two 80.7 65.7 75.3 94.3 18.13 16.06 Three 107.1 94.8 96.3 124.3 25.89 24.45 Four 110.8 100.0 100.5 142.6 25.82 30.19 Five 107.8 108.2 94.1 150.5 25.77 34.26 S.Em.± 3.4 2.9 3.4 4.3 668 873 C.D. (P=0.05) 11.7 10.0 11.7 14.8 2313 3021 Nitrogen (kg ha-1) 70 94.2 86.1 82.8 114.0 22.15 24.34 90 104.2 93.2 93.2 130.2 24.23 25.96 110 106.3 97.2 98.6 139.6 25.32 28.42 S.Em.± 2.7 2.0 2.1 3.2 572 657 C.D. (P=0.05) 8.1 6.0 6.2 9.6 1716 1972  Quality   An examination of data (Table 2) reveals that the five irrigations registered significantly higher concentration of nitrogen, crude protein, ether extract and mineral matter in dry fodder in both the cuttings over two irrigations but at par with three and four irrigations. Increase in these quality parameters might be due to increased root density and availability of soil nitrogen resulting in higher uptake of nitrogen and also higher concentration of pigments including chlorophyll which is house of photosynthetic activity for formation of different food ingredients and more energy of carbohydrates might have been converted into ether extract and mineral matter under better soil moisture conditions. While, significantly higher concentrations of crude fibre and total digestible nutrient were noted in two irrigations, in both the cuts, it might be due to irrigations improved the nutrient absorption resulting in more succulency in plants, hence, the crude fibre content decreased and also the uptake of minerals by plant with irrigation water resulted in higher mineral content. Further It is evident from the data (Table 2) that irrigations did not significantly affect on nitrogen free extract content in fodder oat at both first and second cutting. These results are in accordance with the findings of Amandeep et al. (2010).   

Data further reflect that nitrogen levels had significant influence on content of quality parameters at first and second cuttings. The crop fertilized with 110 kg N ha-1 registered highest nitrogen, crude protein, ether extract and mineral matter which were significantly higher than 70 kg N ha-1 but statistically at par with 90 kg N ha-1 dose of fertilizer in both the cuts. Increase in crude protein with increment in nitrogen dose was due to increased absorption of nitrogen. Since nitrogen is main constituent of amino acid, it ultimately increased crude protein contents of plants (Singh, 2017). Whereas, higher percentage of crude fat in plant at higher doses of nitrogen might be due to more chlorophyll content of leaves. While, application of 90 and 110 kg N ha-1 recorded significantly reduced crude fibre and total digestible nutrient contents in dry fodder compared to 70 kg N ha-1 in both cuttings. Amandeep et al. (2010) and Kumar and Chaplot (2015) also reported reduction in crude fibre and total digestible nutrient contents with increase in nitrogen dose, the decrease in TDN content with the application of nitrogen might due to higher crude protein, crude fat and mineral matter content. A perusal of data presented in (Table 2) shows that nitrogen levels did not significantly influence on nitrogen free extract content in fodder oat at both first cutting and second cuttings.  



 

 HARIKESH JAT, M.K. KAUSHIK and J.L. CHOUDHARY 388   Table 2: Effect of irrigation schedules and nitrogen fertilization on quality of fodder oat (%)  Treatments First cutting Second cutting N CP CF EE MM NFE TDN N CP CF EE MM NFE TDN Irrigation  Two 1.57 9.82 30.34 1.60 6.73 51.51 72.62 1.68 10.48 30.03 1.65 6.94 50.90 72.44 Three 1.76 11.00 30.01 1.73 7.29 49.98 72.15 1.75 10.95 29.60 1.69 7.19 50.57 72.23 Four 1.77 11.08 29.24 1.73 7.35 50.60 72.13 1.76 11.02 28.95 1.73 7.22 51.08 72.24 Five 1.78 11.13 28.20 1.75 7.48 51.45 72.05 1.78 11.10 28.34 1.78 7.37 51.41 72.15 S.Em.± 0.02 0.13 0.35 0.02 0.09 0.40 0.08 0.02 0.12 0.30 0.02 0.07 0.38 0.06 C.D. (P=0.05) 0.07 0.43 1.21 0.06 0.33 NS 0.29 0.07 0.41 1.02 0.06 0.25 NS 0.19 Nitrogen (kg ha-1) 70  1.66 10.38 30.30 1.66 6.98 50.68 72.41 1.67 10.43 29.72 1.67 6.99 51.19 72.42 90  1.74 10.93 29.30 1.71 7.24 50.81 72.21 1.76 11.00 29.27 1.72 7.25 50.75 72.20 110  1.75 10.96 28.74 1.74 7.41 51.15 72.10 1.80 11.23 28.70 1.75 7.29 51.02 72.18 S.Em.± 0.02 0.11 0.18 0.01 0.08 0.21 0.07 0.01 0.06 0.18 0.01 0.04 0.21 0.04 C.D. (P=0.05) 0.05 0.32 0.54 0.03 0.23 NS 0.20 0.03 0.17 0.54 0.03 0.13 NS 0.11 N-Nitrogen, CP–Crude protein, CF–Crude fibre, EE–Ether extract, MM–Mineral matter, NFE–Nitrogen free extract and TDN–Total digestible nutrient  
 It may be concluded that the application of five irrigation and 110 kg N ha-1 appeared to be better suited for agro-climatic zone IV ‘a’ of 
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