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Abstract: Study was undertaken to examine the physical properties of fertilizers such as bulk density, tapped density, angle of repose and 
coefficient of friction which were considered to design and develop tractor operated coconut basin lister cum fertilizer applicator. For urea, 
muriate of potash and rock phosphate fertilizers; angle of repose values were 32.9°, 38.1° and 40.8°, respectively, bulk densities were 740.6, 
1081.6 and 1326 kg m , respectively, tapped densities were 834.3, 1167 and 1419 kg m , respectively and coefficients of friction were 0.31, -3 -3

0.47 and 0.55, respectively. Bulk density and tapped density influences the hopper volume and cell or flute volume of fertilizer metering roller in 
fertilizer applicator. Angle of repose and coefficient of friction affects the flow characteristics of fertilizer in the fertilizer applicator. 
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India is the largest producer of coconut in the world and 

also ranks first in productivity among major coconut growing 

countries in 2018-19 (Anonymous 2019). India produced 

14.7 million tons of coconut from an area of 2.1 million hectare 

with an yield of 6769 kg ha  while Kerala produced 5.2 million -1

tons of coconut from an area of 0.75 million hectare with an 

yield of 6953 kg ha and Kerala accounts for 34.74% of the -1 

country's total coconut production leading the other major 

coconut producing states in 2018-19 (Anonymous 2019). 

Fertilizer helps in enriching the palms with nutrients that are 

required for better growth and they need to be applied in 

correct amounts as per recommendation. Fertilizer is 

generally applied manually in circular basins at a radius of 1.8 

m from base of the coconut palm at a depth of 10 cm. The 

fertilizer rates to be applied for a coconut palm are; 0.5 kg of 

N, 0.32 kg of P O and 1.20 kg of K O for good management 2 5 2

(Anonymous 2016). Manual application of fertilizer is a 

tedious and drudgery prone operation as it is performed with 

the help of spade. Shortage of labour and non-availability of 

mechanical fertilizer applicators for coconut palms has made 

the fertilizer application process a costly operation over the 

years.  Deo (2013) studied the engineering properties of urea 

viz., size, shape, bulk density, angle of repose and coefficient 

of friction relevant to design of fertilizer applicator. Pare et al  

(2009) determined fertilizer physical properties viz., tapped 

density, granule density, porosity and crushing strength to 

reduce the number of measurements required by the industry 

during manufacturing. Shinde (2004) reported that physical 

properties viz., bulk density, angle of repose and fineness 

modulus of fertilizers affected the design of fertilizer 

applicator. Mandal and Thakur (2010) considered the 

physical properties such as angle of repose and bulk density 

as important in designing the hopper and metering roller of 

subsoiler-cum-differential rate fertilizer applicator. Recent 

studies on physical properties of fertilizers used for coconut 

are very scarce, therefore a study is put forth to determine the 

fertilizer properties necessary for designing tractor operated 

coconut basin lister cum fertilizer applicator.

MATERIAL AND METHODS

The fertilizers used for coconut in Kerala are urea, 

muriate of potash and rock phosphate. According to the 

package of practices of Kerala Agricultural University; 0.36 

kg urea, 0.67 kg muriate of potash and 0.53 kg rock 

phosphate per coconut palm should be applied. The fertilizer 

physical properties viz., angle of repose, bulk density, tapped 

density and coefficient of friction are required for design of 

fertilizer applicator. 

Angle of repose: Angle of repose is the angle made by 

material with the horizontal surface when piled from a certain 

height and it is expressed in degree. The angle of repose of 

fertilizer influences the design of hopper and fertilizer flow 

ability in metering roller of fertilizer applicator. Angle of repose 

of fertilizers was measured by filling sample into a cylinder by 

keeping it horizontal and then cylinder was raised slowly 

allowing the fertilizer to flow out and form a heap in the form of 

cone. The angle of repose was determined by the following 

equation (Hamzah and Omar 2018):
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