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Abstract- Present study was carried out to develop a cost effective complete feed block with long shelf life using locally available 
fodder grasses and agricultural wastes. Three different complete feed blocks (T1, T2 and T3) were formulated to meet the daily 
requirement of 250kg heifers.  Compacted blocks were formed in T1 and T2, while, T3 formed loose mass. The lowest (P< 0.05) free 
fatty acid content was observed in T2 while T3 had the highest. The highest (P< 0.05) dry matter, ash, ether extract, crude fiber and 
acid detergent fiber percentage were recorded in T1. Higher (P< 0.05) neutral detergent fiber, calcium and phosphorus contents were 
observed in T2 compared to T1 and T3. The highest (P< 0.05) crude protein and total digestible nutrient content were recorded in T3. 
The costs of production of T1, T2 and T3 to fulfil daily requirement of a heifer (250 kg) were Rs 130.55, Rs 149.75, and Rs 160.60, 
respectively.  Based on the findings of this study, the feed block T3 found to be the best considering total digestible nutrient and crude 
protein contents but it failed to form the compact block, hence in the present form it is not suitable to make the complete feed block. 
Considering the shelf life and cost of production, the feed block T1 found to be the best. However, a feeding trial is required to 
evaluate the growth rate and feed conversion efficiency of heifers to select the best complete feed block. 
 
 
Index Terms- Agricultural wastes, Complete feed block, Fodder grasses, Nutritive values 

I. INTRODUCTION 
The dairy industry is very important and has tremendous potential in developing the economy of the country (Jayaweera et al., 2007). 
Inadequate feeding is one of the main reasons for sub-optimal productivity of the animals (Karangiya et al., 2016). In Sri Lanka, about 
98% of the smallholder dairy farmers neither cultivate nor conserve forage, but instead depend entirely on naturally available forage 
(Makkar et al., 2012). Improper management of feed resources especially that of the bulky and fibrous crop residues is another factor 
contributing to low productivity of ruminant livestock in tropics. Use of these locally available feed ingredients can substantially 
reduce the cost of production of livestock. Suitable feeding practices and processing technology would enable the livestock farmer to 
utilize these resources more effectively resulting in better performance of the animals (Karangiya et al., 2016). It is essential to 
strengthen these interventions without looking for other possibilities to increase local milk production. 
In the recent years, the concept of feeding complete rations comprising of fibrous crop residues to dairy animals are popular among 
farmers. The role of complete ration is to provide a blend of the feed ingredients including roughages without giving any choice to the 
animal for selection of specific ingredient (Konka et al., 2015). Complete feed blocks are solidified high density blocks comprising 
forage, concentrate and other supplementary nutrients in desired proportion capable to fulfill nutrient requirements of animals (Pankaj 
Kumar Singh et al., 2016).  
The technology also has the potential to provide complete feed to livestock under emergency situations created by natural calamities. 
Production of these types of feeds are very much important for enhancing the productivity of animals  and for making use of the 
available low cost feed material. Therefore this research was carried out to check the feasibility of making complete feed blocks using 
fodder grasses, concentrates and other agricultural by-products as an economic animal feed and to evaluate the physical and chemical 
properties and shelf life of formulated feed blocks under Sri Lankan perspectives where the complete feed block is not popular among 
farmers and commercial livestock feed producers. 
                                                          

II.    MATERIALS AND METHODS 
Preparation of complete feed block 

Three different complete feed blocks were formulated to meet the daily nutrient requirement of heifers on average weighing 250kg. 
The composition of the three different treatments are presented in Table 1. 
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All the raw ingredients were visually inspected and weighed according to the formulae. Straw was chopped into small pieces. Fodder 
grasses were harvested separately, cut into small pieces with grass cutter and dried under the shade to reduce the moisture content up 
to 10%.  

In order to prepare the complete feed blocks the roughages and the mixture of concentrates and micro nutrients were mixed thoroughly 
with the binding agent of Palmyra molasses. The complete diets containing the roughages and concentrates at the ratio of 60:40 were 
subjected to the preparation of complete feed blocks at 2900psi in a compressed solid feed block making machine developed at the 
National Engineering Research and Development Center of Sri Lanka (NERDC), Ekala, Sri Lanka.  Length and width of the blocks 
were 21cm x 21cm while the height of the block varied 9 -14 cm. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Compressed solid feed block making machine                          Figure 2: Solid complete feed blocks 

     
Table 1: Composition of the experimental complete diets (%) 
 
Ingredients 
 

Treatment 1 Treatment 2 Treatment 3 
 

Rice bran 13.6 1.1 - 
Coconut poonac 13.6 13.6 - 
Mysore dhal husk 1.1 13.6 - 
Cattle mash - - 28.3 
Rice straw 40.8 29.5 - 
Gliricidia 15.9 - - 
Sugar graze - 27.2 - 

CO-3 - - 56.7 
Molasses 10 10 10 
Urea 1 1 1 
Mineral mixture 2 2 2 
Salt 1 1 1 
Lime 1 1 1 
 
Data collection 
The physical and chemical properties and shelf life of the blocks were evaluated. 
 
Chemical analysis  
Composite samples were obtained from 10 random blocks of each treatment. The samples were dried, ground and sieved through 
1mm sieve and used for chemical analysis. Percentage of dry matter, ash, crude fiber, ether extract, and crude protein were determined 
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according to Horwitz (2000). Percentage of Acid detergent fiber and Neutral detergent fiber were analyzed as per Soest et al (1991). 
Calcium and Phosphorus % of feed blocks also were determined according to Horwitz (2000). 

Physical properties  
Mean weight and thickness of complete feed blocks were determined. Durability percentage was determined by dropping three blocks 
of each treatment from a height of 2m on a concrete floor and the weight retention after the fall was used to estimate the durability%.  
 
Shelf life  
Moisture content and free fatty acid percentage as oleic acid were used to examine the keeping quality. In addition visual observation 
also was done for any change in appearance, color and the odour of the blocks with time. 
 
Cost of production of complete feed blocks 
Cost of production of blocks of different treatments was calculated based on the current market price. 
 
Data analysis 
Data were analyzed by ANOVA using SAS version 9 and means were separated by Duncan’s Multiple Range Test. 
 
 

III.     RESULTS AND DISCUSSION 
 
Chemical composition 
 
Table 2: Proximate composition of locally available agricultural wastes and fodder grasses 
Feed stuffs 
 

Dry matter 
(%)  

Ash (%) Crude protein 
(%) 

Crude fiber (%) Ether extract 
(%) 

Concentrates      

Rice bran 90.07 8.1 9.44 13.69 7 

Coconut poonac 87.94 7.1 17.5 15.39 11.1 

Mysore dhal 
husk 

89.03 3.4 14.44 22.29 8 

Roughages      

Rice straw 89.36 9.8 5.56 36.19 0 

Gliricidia 30.64 7.5 17.94 17.74 4.3 

Sugargraze 12.78 10.5 10.94 32.23 5.97 

CO-3 12.15 13.2 5.25 30.19 6.71 
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The estimated proximate compositions of the locally available feed stuffs are in par with the values reported by Ibrahim (1988) for the 
feedstuff in Sri Lanka (Table 2). Nutrient content of commercial cattle mash was about crude protein 16% (min), crude fat 4 % (min), 
crude fiber 10% (max), ash 12% (max), and moisture 12% (max) as per the leaflet distributed by the company. 
 
Table 3: Percentage of total digestible nutrients (TDN) and digestible crude protein (DCP) of locally available agricultural wastes and 
fodder grasses (DM %) 
 
Feed stuffs TDN (%) DCP (%) 
Concentrates   
Rice bran 60.09 4.69 
Coconut poonac 53.79 12.09 
Mysore dhal husk 77.23 9.28 
Roughages   
Rice straw 41.55 1.75 
Gliricidia 71.36 12.48 
Sugargraze 46.99 6.41 
CO-3 48.05 1.49 
 
The estimated TDN (%) and DCP (%) values of the locally available feed stuffs were in par with the values reported by Ibrahim 
(1988) under Sri Lankan condition (Table3). 
 
Physical characteristics  
 
Table 4: Physical characteristics of complete feed blocks 
Complete feed block Weight (kg) Thickness (cm) Durability (%) 
Treatment 1 2.13± 0.25b 8.9±1.60b 91.32 ± 0.23a 
Treatment 2 2.29±0.33b 12.20±1.92a 84.63 ± 0.10b 
Treatment 3 3.16±0.25a 13.6±2.07a 6.36 ± 0.11c 
Note: Means within a column followed by same superscripts are not significantly different at P< 0.05 
 
The differences in physical characteristics weight, thickness and durability are shown in Table 4. The highest and the lowest durability 
were observed for T1 and T3, respectively. The differences in the weight, thickness and durability may be attributed to the differences 
in the bulk density of the roughages and roughages cum concentrate mixtures. The differences in bulk density of natural grasses and 
concentrate mixtures were reported by Samanta et al., (2003). In the present study blocks of uniform dimensions were not obtained, 
the thickness of the block differed among treatment. Current results are not in agreement with the results reported by Pankaj Kumar 
Singh et al., (2016) in India where blocks of similar weight and thickness were obtained for different treatments.  
Treatment 3 failed to form the compact block, it might be the reason for its least durability. According to the current study T3 is not 
suitable to make complete blocks. This may be due to not enough binder for effectively binding the concentrates and roughages and 
also may be of inadequate pressure created by the compressed feed block making machine, (Ben Saleem et al., 2003). If the blocks are 
more durable it will be easier to handle them both in storage and transportation, (Munasik et al., 2013). 
 
Chemical properties 
  
Table 5: Chemical composition (% DM basis) of three different treatments of complete feed blocks  
Parameter Treatment 1 Treatment 2 Treatment 3 
Dry matter  90.53 ± 0.14a 89.34± 0.58b 86.61± 0.30c 
Ash 11.22± 0.12a 9.68± 0.31c 10.42±0.22b 
Crude protein 12.56± 0.16c 14.59± 0.24b 15.73± 0.12a 
Crude fiber 28.19± 0.83a 24.76± 0.29b 20.99± 0.62c 
Ether extract 5.47± 0.37a 3.58± 0.33b 4.34± 0.22b 
NDF 46.06± 1.18b 49.19±0.94a 38.82± 0.36c 
ADF 28.70± 0.32a 27.94± 0.40a 26.67± 0.32b 
Ca 0.98± 0.10a 1.18± 0.17a 0.58± 0.06b 
P 0.14± 0.03c 0.91± 0.06a 0.49± 0.05b 
TDN 65.35± 0.36 b 64.22± 0.46b 65.68± 0.37a 
Note: Means within a row followed by same superscripts are not significantly different at P< 0.05 
 
The dry matter percentage of complete feed blocks ranged from 87 to 91 (Table 5), these values are in agreement with the values (87-
91%) reported by Kulathunka et al., (2015) for different feed blocks. Nutritive value of the complete feed blocks ranged from 12.56 % 

http://dx.doi.org/10.29322/IJSRP.8.9.2018.p8187
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 9, September 2018              654 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.9.2018.p8187    www.ijsrp.org 

to 15.73% and 63.35% to 65.68% in terms of crude protein and total digestible nutrients, respectively. The crude protein percentage of 
Treatment 2 and 3 was in accordance with the values reported by  Munasik et al., (2013) in Indonesia who reported that crude protein 
% was between 13 -14% in the feed blocks made using concentrates and fodder grass Napier. Walli et al., 2012 recommended a crude 
protein (CP) content of the block, varying from 7–14%, and the total digestible nutrients (TDN) content varying from 45–65% for 
dairy cattle of low producers to high producers. The TDN values obtained were in agreement with the findings of various authors 
Munasik et al., 2013 (64- 65 %) and   Buragohain et al., 2013 (67 %). 
 
In terms of the percentage of ash the treatment 1 had the highest ash content than the other two treatments. The ash content of the 
current study was higher than the values (7 to 8%) reported by Somasiri et al., 2010, it may be due to the composition of blocks and 
the addition of mineral mixture to the complete feed blocks in the current study.  

The incorporation of higher amount of straw may be the reason for the highest amount of crude fiber in T1 as the fibre content of 
straw is higher than the other roughages. The crude fiber values are in accordance with the values reported for different crop residue 
based complete rations by Kulathunga et al., 2015 (28-31%). 

Ether extract % of treatment 1 was significantly higher than the other two treatments. This may be due to the higher amount of rice 
bran in the treatment 1 than the others.  The results of this study was higher than the findings of  Kulathunga et al., 2015 in Sri Lanka 
who reported that ether extract % of  different feed blocks made using rice straw, rice bran, coconut poonac, molasses as main 
ingredients was between the range of 0.35 - 1.5 %. The higher value of ether extract of current study may be due to low level of straw 
and higher level of rice bran in the formulations.  

Higher percentage of NDF % was obtained for treatments 1 and 2.  This may be due to the incorporation of Gliricidia and sugar graze 
fodders in treatment 1 and treatment 2 respectively as the grasses contain high amount of fibrous materials. The results of the 
treatment 1 and 2 were lower than the results obtained by Pankaj Kumar Singh et al., (2016) which ranges from 42- 76% for feed 
blocks which also made using concentrate mixture and rice straw. Samanta et al., (2003) also reported a range of 50 to 56% for 
complete feed blocks with natural grass and concentrate mixture which included leaf meal as well. But the value of treatment 3 was in 
agreement with Pankaj Kumar Singh et al., (2016) of India who reported the NDF % for concentrate feed blocks was 42.8%. The 
National Research Council recommendations for NDF% in a diet is 25-33 % with minimum 21% coming from forages. The results of 
the present study were higher than the recommendation of NDF %. This may be due to higher fraction of mature leaves in the ration as 
stated by Schroeder, (2004). 

In terms of ADF% treatment 1 and 2 had higher ADF% than treatment 3. The values obtained for treatment 1 and 2 were lower and 
the treatment 3 was similar the values obtained by Pankaj Kumar Singh et al., (2016) in India. He stated that the ADF % for feed 
blocks made using roughages and concentrates was between the ranges of 21 to 55%. As the ADF level in feeds increase digestible 
energy levels decrease, (NRC, 2001). All three treatments in the current study had the lower side of the range which will not hinder 
the digestibility of complete feed blocks. Samanta et al., 2003 reported around 33% of ADF for natural grass cum concentrate mixture 
complete feed blocks. 

Calcium% of current study is in agreement with the finding of Kulathunga et al., (2015) in Sri Lanka who reported a range of 0.74 to 
1.45%. However the availability on the Ca in the formulated feed blocks are less than the requirement of the animal (1.3%), hence 
measures should be taken to increase the Ca  content of the current diets. 

In all diets the available P contentment was lesser than the requirement (1.3%).  Kulathunga et al., 2015 in Sri Lanka reported a range 
of 0.5 to 1% P for similar treatments.  

Shelf life  
 
Table 6: Moisture content and free fatty acid % of experimental feed blocks 
Parameters  Treatment 1 Treatment 2 Treatment 3 
Moisture content% 9.47± 0.14c 10.66± 0.58b 13.39± 0.30a 
Free fatty acid % 7.09± 1.47b 4.10± 0.32c 11.65± 1.31a 
Note: Means within a row followed by same superscripts are not significantly different at P< 0.05 
 
The results showed that the treatment 1 had the lowest percentage of moisture content and treatment 3 had the highest (Table 6).  
Keeping quality will be reduced when the moisture content of feed is high (Hozhabri et al., 2006).The down side of increasing 
moisture levels is that free and ‘unprotected’ water poses a significant threat to feed quality, as ideal conditions are created for rapid 
mould growth and the development of mycotoxins,(Heijden et al., 2010). 
 
Treatment 2 had the lowest free fatty acid percentage compared to the other two treatments of complete feed blocks whereas treatment 
3 had the highest. Keeping quality was reduced when the FFA% of the feed is high. But with the proper packaging and controlling the 
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storage temperature, decomposing rate of oil could be reduced. The maximum limits of edibility vary according to the type of oil but a 
critical limit of 1% could be taken as a general guide for human food. 5% of FFA was considered as the critical FFA level of animals 
feeds in some studies, (Somasiri et al., 2010).There was no visible change in colour, texture and no mould growth was noticed during 
a month of storage. 
 
Cost of production 
In order to prepare blocks for 250 kg heifers for a day, the cost of production of T1, T2 and T3 were Rs130.55, Rs149.75 and 
Rs160.60, respectively. The high cost of commercial dairy mash used as concentrate in T3 might have increased the cost of production 
of T3. 
 
 
 

IV.    CONCLUSION 

Based on the findings with respect to TDN, and CP, T3 is the best one but it failed to form compact block. But according to durability 
and cost of production T1 is the best. However, a feeding trial is required to conclude the present findings. 

                  ACKNOWLEDGMENT 

Authors express their sincere gratitude to the Director and staff of the National Engineering Research and Development Centre of Sri 
Lanka, Ja Ela, Sri Lanka, for giving permission and assisting them to make complete feed block, using the complete feed block 
machine developed by them. 

                REFERENCES 
1. Burgohain, R., Saikia, P. Bayan, H. (2013). Nutrient intakes and digestibility in dairy calves fed Congo-Signal (Brachiaria ruziziensis) based complete feed 

block in Mizoram. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 4(4), 1201-1206. 
 

2. Horwitz, W. (2000). Official methods of analysis of AOAC international. Washington, DC: Association of Official Analytical Chemists. 
 

3. Heijden & Han (2010, October 29). Optimising moisture while maintaining feed quality. Retrieved from https://www.allaboutfeed.net/Processing/Cooling 
Drying/2010/10/Optimising-moisture-while-maintaining-feed-quality-AAF011514W/ 
 

4. Ibrahim, M. N. (1987). Nutritive value of some commonly available ruminants feeds in Sri Lanka. Lelystad: Institute for Livestock feeding and Nutrition 
Research. 
 

5. Ibrahim, M. N. (1988). Feeding tables for ruminants in Sri Lanka. Kandy: Animal Feed Act of Sri Lanka. 
 

6. Jayaweera, T. S., Ruwandeepika, H. A., Kendaragama, K. M., Fernando, W. A., Jayarathne, H. M., & Thotawaththe, T. S. (2007). Analysis of cost of milk 
production in Ratnapura district. Journal of Agricultural Sciences, 3(1), 24-32.  
 

7. Karangiya, V. K., Savsani, H. H., & Ribadiya, N. K. (2016). Use of densified complete feed blocks as ruminant feed for sustainable livestock production: A 
review. Agricultural Reviews, 37(2), 141-147.  
 

8. Konka, R., Dhulipalla, S., Jampala, V., Arunachalam, R., Pagadala, E., & Elineni, R. (2015). Evaluation of crop residue based complete rations through in 
vitro digestibility. Journal of Advanced Veterinary and Animal Research, 2(1), 64-68. 
  

9. Kulathunga, K., Shantha, K., & Nayananjalie, W. (2015). Preparation of Cattle Feed Blocks Using Agricultural Wastes. International Journal of 
Multidisciplinary Studies, 2(1), 73-79.  
 

10. Livestock Statistical Bulletin. (2009). Retrieved from http://www.daph.gov.lk/ 
 

11. Makkar, H. P., Sanchez, M., & Speedy, A. W. (2007). Feed supplementation blocks: Urea-molasses multinutrient blocks. Rome: Food and Agriculture 
Organization of the United Nations. 164,125-136. 
 

12. Munasik, M., Sutrisno, C. I., Anwar, S., & Prayitno, C. H. (2013). Physical Characteristics of Pressed Complete Feed for Dairy Cattle. International Journal 
of Science and Engineering, 4(2), 61-65.  
 

13. Munasik, M., C. I., Anwar, S., & Prayitno, C. H. (2014).The Various of Complete Feed Block for Dairy Cattle. Animal production, 16(3), 183-188.  
 

14. Nutrient requirements of dairy cattle. (2001). Washington: National Academy Press. 
 

15. Pankaj Kumar Singh, Chandramoni, Kaushalendra Kumar, Sanjay Kumar. (2016). Effect of feeding wheat and rice straw based complete feed blocks on 
nutrients utilization, blood bio chemical and growth performance in crossbred calves. Indian Journal of Animal Sciences. 86(7), 771-776. 
 

16. Samanta, A., Singh, K., Das, M., Maity, S., & Kundu, S. (2003). Effect of complete feed block on nutrient utilisation and rumen fermentation in Barbari 
goats. Small Ruminant Research, 48(2), 95-102.  

http://dx.doi.org/10.29322/IJSRP.8.9.2018.p8187
http://ijsrp.org/
https://www.allaboutfeed.net/Processing/Cooling%20Drying/2010/10/Optimising-moisture-while-maintaining-feed-quality-AAF011514W/
https://www.allaboutfeed.net/Processing/Cooling%20Drying/2010/10/Optimising-moisture-while-maintaining-feed-quality-AAF011514W/
http://www.daph.gov.lk/


International Journal of Scientific and Research Publications, Volume 8, Issue 9, September 2018              656 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.9.2018.p8187    www.ijsrp.org 

 
17. Salem, H. B., & Nefzaoui, A. (2003). Feed blocks as alternative supplements for sheep and goats. Small Ruminant Research, 49(3), 275-288.  

 
18. Schroeder, J.W. (2004, June). Forage Nutrition for Ruminants. Retrieved from https://www.ag.ndsu.edu/publications/livestock/quality-forage-series-forage-

nutrition-for-ruminants 
 

19. Soest, P. V., Robertson, J., & Lewis, B. (1991). Methods for Dietary Fiber, Neutral Detergent Fiber, and Nonstarch Polysaccharides in Relation to Animal 
Nutrition. Journal of Dairy Science, 74(10), 3583-3597.  
 

20. Somasiri, S., Premaratne, S., Gunathilake, H., Abeysoma, H., Dematawewa, C., & Satsara, J. (2011). Effect of Gliricidia (Gliricidia sepium) Leaf Meal 
Blocks on Intake, Live Weight Gain and Milk Yield of Dairy Cows. Tropical Agricultural Research, 22(1), 76-83.  
 

21. Walli, T., Garg, M., & Makkar, H. P. (2012). Crop residue based densified total mixed ration: A user-friendly approach to utilise food crop by-products for 
ruminant production. Rome: Food and Agriculture Organization of the United Nations. 
 

 

AUTHORS 
 
 
1. 
Sivajanani. Santhiralingam 
Department of Animal Science  
Faculty of Agriculture  
University of Jaffna 
Ariviyal Nagar 
Kilinochchi 
Sri Lanka 
Email: jananisanthiralingam@gmail.com 
 
 
2. 
Jeyalingawathani. Sinniah 
Department of Animal Science 
Faculty of Agriculture 
University of Jaffna 
Ariviyal Nagar 
Kilinochchi 
Sri Lanka  
Email: jeyalingawathani@gmail.com 
 

 
Corresponding author:  
Jeyalingawathani. Sinniah 
Email: jeyalingawathani@gmail.com 
 
 

http://dx.doi.org/10.29322/IJSRP.8.9.2018.p8187
http://ijsrp.org/
https://www.ag.ndsu.edu/publications/livestock/quality-forage-series-forage-nutrition-for-ruminants
https://www.ag.ndsu.edu/publications/livestock/quality-forage-series-forage-nutrition-for-ruminants
mailto:jananisanthiralingam@gmail.com
mailto:jeyalingawathani@gmail.com
mailto:jeyalingawathani@gmail.com

	IV.    CONCLUSION
	Based on the findings with respect to TDN, and CP, T3 is the best one but it failed to form compact block. But according to durability and cost of production T1 is the best. However, a feeding trial is required to conclude the present findings.
	Acknowledgment
	Authors express their sincere gratitude to the Director and staff of the National Engineering Research and Development Centre of Sri Lanka, Ja Ela, Sri Lanka, for giving permission and assisting them to make complete feed block, using the complete fee...
	References
	AUTHORS

