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Abstract: The effect of planting time and nitrogen fertilization on growth and development, forage yield and economics of annual ryegrass was 
observed during  2015-16 and 2016-17. Significantly higher plant height, tillers per square metre and dry matter accumulation of annual Rabi
ryegrass was observed under 2  fortnight of October sown crop. The application of 160 kg N ha resulted in significantly better plant height, nd -1 

tillers per meter square and dry matter accumulation of annual ryegrass. Annual ryegrass produced significantly highest total green, dry forage 
yields  net returns (Rs. 98937.30 ha ) and BC ratio of 2.97 were obtained under sowing time of 2  fortnight of October. Application of vis-a-vis -1 nd

nitrogen (160 kg N ha ) resulted in significantly highest total green and dry forage yields, net returns and BC ratio.-1
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The success of livestock industry depends on feeding 

the animals with sufficient quantity of nutritious forage and 

feed to meet out their requirements for maintenance, growth 

and production. Annual ryegrass ( Lam.) is Lolium multiflorum  

one such cool season fodder crop which is grouped under 

forages that prefer high soil moisture conditions and is grown 

throughout the world because of its valuable characteristics 

including high, excellent quality forage yields, long season 

production, rapid germination and adaptation to many 

climatic conditions and can be grown where a minimum of 

about 500 mm rainfall occurs during the growing season. 

High palatability and digestibility make this species highly 

valued for forage/livestock systems (Simic et al 2012). The 

sowing time is one of the main factors for achieving higher 

yields as well as a non-monetary input for deciding growth 

and development and forage yield of grasses. The 

physiological processes in plants depend on temperature 

modifications altered by sowing dates which gives an 

opportunity to the crop of getting optimum temperature for 

germination and at subsequent growth stages to maximize 

the production. Nitrogen is the main nutritional determinant of 

forage yield in grasses. Annual ryegrass is very responsive to 

nitrogen fertilizer and adequate nitrogen supply in forage 

crops helps to improve herbage growth rate, tiller density, 

height and ultimately total herbage production (Lavres and 

Monteiro 2003). An adequate supply of nitrogen is associated 

with vigorous vegetative and more efficient use of available 

inputs finally leading to higher productivity (Fessehazion et al 

2011). Keeping in view the above mentioned facts, the 

proposed study on the effect of sowing dates and nitrogen 

fertilization on annual ryegrass was planned and therefore, 

the proper information on sowing time and optimum use of 

nitrogen could be of great use in getting higher forage yield of 

this grass.

MATERIAL AND METHODS

The field experiment was conducted at CSK Himachal 

Pradesh Krishi Vishvavidyalaya, Palampur, Himachal 

Pradesh during  2015-16 and 2016-17. Soil of the Rabi

experimental field was silty clay loam in texture, moderately 

acidic in reaction (pH 5.7), medium in organic carbon content 

(0.68%), available nitrogen (282.2 kg ha ), available -1

potassium (260.4 kg ha ) and high in available phosphorus -1

(32.4 kg ha ). Fifteen treatment combinations having three -1

sowing times 2  fortnight of October, 1  fortnight of viz. nd st

November and 2  fortnight of November and five levels of nd

nitrogen  control, 40, 80, 120 and 160 kg N ha  replicated viz. -1

thrice in a factorial randomized block design. Annual 

ryegrass (variety: ) was sown by hand drilling Makkhan grass

in the rows 30 cm apart using 15 kg seed rate ha . The entire -1

quantity of phosphorus (60 kg ha ) and potash (30 kg ha ) -1 -1

fertilizers and half dose of nitrogen fertilizer as per treatment 

were applied at the time of sowing as basal dose. Nitrogen, 

phosphorous and potassium were applied through urea 

(46% N), single super phosphate (16% P O ) and muriate of 2 5

potash (60% K O), respectively. Remaining nitrogen dose 2

was applied by top dressing after each cut. The harvested 

green forage was weighed and cut wise data of both the 
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