
First Submitted October 15, 2009; Number 1255598713

Wayamba Journal of Animal Science - ISSN :2012-578X; P14-P17, 2009

Evaluation of an economical total mix ration for dairy cattle with locally 
available feed resources

Sampath,W.A.K., Perera,A.N.F. and Gamika A. Prathapasinghe

Department of Applied Nutrition, Faculty of livestock, Fisheries and Nutrition, Wayamba University of Sri Lanka, Makandura, Gonawila.

Dairy sector is considered as the most important of all livestock sub 

sectors. This is mainly because of the influence it can make on the rural 

economy. The domestic milk production only constitutes about 17 percent 

of the annual requirement of the country and the rest is imported. 

According to the Ministry of livestock development, the government 

policy on dairy development is aimed at producing 50% of country's 

requirement of milk by the year 2015.  

The productivity of Sri Lankan Dairy sector has gone down mainly due to 

the unavailability of economically feasible feed types in the market 

targeting the small holders. The animal feed prices have gone up mainly 

because of the imported raw materials. Currently around 85-90% of feed 

raw material requirements are being imported. So it is important to 

substitute these imported materials with high quality local materials that 

will cost less. In that case this type of a full mixed ration could act as a very 

good solution in terms of both nutritional values and cost.

Zea maize which is commonly known as Maize is grown in Sri Lanka 

especially in the Dry zone under Chena type cultivation systems. But it is 

the grain that is used by the feed millers and humans. But the crop 

residuals of the Maize plant after harvesting is also a very good source of 

nutrients for the animals. This study was done to identify the best 

combination of powdered Maize plant residuals and dried Giricedia 

Makulata Leaves to produce a low cost animal feed for ruminants.

Five types of rations were prepared using different combinations of maize 

plant residuals, Gliricedia leaves, rice bran and urea. The digestibility of 

these rations was studies using the in vitro gas production technique. 

Results suggested that the ration containing 60% Gliricedia, 40% Maize, 

0.25% Urea and 15% Rice bran as the best combination both nutritional 

and economic bases.

Currently the government is trying to increase the amount of Maize grown 

within the country to reduce the large amount of corn that is imported 

every year mainly for the production of animal feed. So if the corn 

production increases the raw materials needed to produce this proposed 

feed type will also go up.

Livestock Sector in Sri Lanka

Agriculture plays a major role in the Sri Lankan economy. The 

agricultural sector contributes around 16.8 percent of the total National 

Gross Domestic Production (GDP) and around 30 percent of employment 

in the country, and the livestock sub sector contributes around 1.2 percent 

of national GDP. There are about 1.5 million cattle, 0.3 million buffalos, 

13 million poultry and 0.08 million pigs in the country with negligible 

number of sheep, ducks other species. Livestock are spread throughout all 

regions of Sri Lanka with concentrations of certain farming systems in 

particular areas due to cultural, market and agro climatic reasons.

2Sri Lanka has a total land area of 65,610 km . Around 2 million hectares or 

30 percent of this is considered as agricultural land.  Almost 75 percent of 

the agricultural land is under smallholdings and the balance under estates.  

The amount of smallholdings is estimated to be around 1.8 million. About 

70 percent of the above smallholdings are solely devoted to crop 

production and the remaining extent has a mixture of crops and livestock 

and in few cases solely livestock is maintained.

Dairy sector is considered as the most important of all livestock sub 

sectors. This is mainly because of the influence it can make on the rural 

economy. Every year Sri Lanka imports around 65,000 MT of dairy 

commodities and the development of the dairy sector is therefore seen as 

an instrument to replace this large volume of imported commodities and 

also to generate rural employment. Unlike with pigs and poultry where 

certain religious and socio-cultural sentiments are seen in promoting the 

development of such species, dairying is acceptable to all ethnic groups 

and religious sectors. 

The domestic milk production only constitutes about 17 percent of the 

annual requirement of the country and the rest is imported. The annual 

import bill on dairy commodities is around 15 billion rupees. The 

government attention is most focused on the dairy sub sector; to develop 

this sector into a 'local industry'.  According to the Ministry of livestock 

development, the government policy on dairy development is aimed at 

producing 50 percent of country's requirement of milk by the year 2015.  

The dairy sector is predominantly based on small holders keeping 2-5 

cows in most of the agro-ecological regions except the dry zone. In the dry 

zone the herds tend to be large, though the animals are mostly of the 

indigenous types with poor milk yields. The estimated annual milk 

production in the country is 350 million liters and is produced in all the 

districts. The districts with a significant milk production are Kurunegala, 

Badulla, Anuradhapura and Nuwara-Eliya.

Of the total milk that is available, the volume of milk entering the formal 

milk market is around 100 million liters per annum and the rest is 

channeled via informal routes and consumed domestically. With the 

pressure on land for pasture production, the main milk producing areas 

have recently been shifted from the mid and upcountry to the Northwest 

and North Central provinces. The highest recorded milk collection in 

2006 was from the Northwestern province, with a volume of 18.9 percent 

of the total volume of milk collected. The collection of milk from the 

traditional milk sources, namely, upcountry and mid country areas in the 

same year have been 7.1 percent and 15.7 percent, respectively.

Animal Feed Industry in Sri Lanka

Even though the demand for animal feed has gone up with the 

development of the poultry sector it hasn't been the case for the livestock 

sector in Sri Lanka. The recent studies have shown that the one of the main 

reasons for the low productivity in the Sri Lankan livestock sector is lack 

of proper animal feed. At the moment some local feed manufactures and 
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few multinational companies are engaged in the feed milling business in 

the country. Ceylon Grain Elevators (Prima) ,Gold Coin and CIC are the 

major players in the animal feed market in Sri Lanka along side with some 

small scale manufacturers like Super Feed and Mahawali Feed. But the 

problem with the above branded feed is that they are very expensive and 

the small holders can not make a profit by using them in their production. 

Therefore, most of them tend to use self mixed feed or raw feed materials 

in order to gain a higher margin. 

The animal feed prices have gone up mainly because of the 

imported raw materials. Currently around 85 to 90 percent of feed raw 

material requirement is being imported. Thus it is important to substitute 

these imported materials with high quality local materials that will cost 

less. The main objective of this study was to produce a high quality feed 

with local raw materials and to identify the optimum combination that 

gives the highest digestibility.

MATERIALS AND METHODS

Materials

Gliricidia makulata leaflets, and remaining parts of the corn stems after 

harvesting were used as main raw materials. Urea and rice bran were used 

as an additional supplement. Rumen fluid was collected from a single 

animal and was stored in a thermos flask to keep it in the body temperature. 

And a buffer solution was also used to treat the rumen fluid before the test. 

A specially prepared glass Injecting syringe was used as the main 

equipment for fermentation of feed samples.

Methodology

Preparing Raw Material

The tender parts of the Gliricidia leaves were separated and they were 

dried under sunlight for 2-3 days. Next they were cut into small pieces. The 

remaining corn stems after harvesting were cut into small pieces with the 

leaves. They were dried under sunlight for 2 to 3 days. After drying, both 

dried raw materials were separately ground to make a fine sized powder. It 

was sieved using a wire mesh to separate 0.1 to 0.2 mm particles.

Preparation of Rations

0The powdered raw materials were oven dried for 8 hours at 108 C. The 

following 5 feed ration mixtures were produced by mixing the 2 raw 

materials with urea and rice bran in different combinations (Table 1). 

Gliricidia and Zea maize stem and Urea accounted for 85 percent* of the 

total mixture and Rice bran was added to balance the remaining 15 percent.

The Crude protein level, Neutral Detergent Fiber (NDF), Acid Detergent 

Fiber (ADF), Lignin, Energy and ash levels were obtained through a 

proximate analysis for all the ration mixtures as well as for the raw 

materials (Table 2).

Table 3. Measurements

Preparation of Rumen Fluid

About 1 liter of Rumen fluid was collected from a ruminant just after 

killing. The fluid was stored in a thermal flask to keep it in the body 

temperature of the animal. It is critical to collect and maintain the fluid in 

the natural body temperature of the animal all the time.

Next the collected rumen fluid was mixed for 5 seconds using a blender 

and was refined through a Cheese cloth.. Then the rumen fluid was mixed 

with the buffer solution in a ratio of 1:2.

In vitro gas production Technique

200 mg of ration samples were placed in the bottom of the calibrate glass 

syringe used in the In vitro technique without touching the walls. Three 

replicates were prepared for a single feed sample, and a control test was 

done for each ration. Then the syringe was filled with 30 mL of the Rumen 

fluid and buffer mixture using the opening at the bottom (Plate 1). Then the 

syringe was sealed using a plastic clip (Plate 2). The set of syringes were 
0placed on the water bath at a temperature of 39 C (Plate 3).

Plate 2. Sealing off the Syringe with the clip

Plate 3. Placing the sealed syringes in the water bath

 

 

 

 

P15

Copyright © 2009 Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka. http://www.wayambajournal.com  



The cumulative gas or level was measured it various time intervals such as 

2, 4, 6, 8, 12, 24, 36, 48, 60, 72 and 96 h. Then the gas production data was 
-ctfitted into the exponential equation, P= a + b (1-e ). which was proposed 

by Oraskov and Mc Donald (1979). Here P = gas volume (mL) at time t, (a 

+ b) = the potential gas production, c = rate constant of gas production 
-during incubation (mLh ), t = incubation time. This was calculated by 

using the SAS statistical software.

The organic matter digestibility (OMD %) & Metabolizable energy was 

calculated using the above recorded gas values. The two equations used 

were OMD % = 14.88 + 0.889 GP + 0.45 CP + 0.651 XA and ME (MJ/Kg 

DM) = 2.20 + 0.136 GP + 0.057 CP.

 GP = Gas production, CP = Crude protein and XA = Ash 

content.

RESULTS

-ctThe data was fed into SAS using the P=a + b (1-e ). That gave separate 

a, b and c values for each feed ration sample (Table 3).

Table 4. The a, b and c values obtained through analysis of 

treatments using SAS

The Gas value at different time periods were calculated by submitting the 
-ctabove a, b and c values to the P=a + b (1-e ) equation.

Table 5. Change in Gas Values with time
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Figure 1. The change in gas value with time

The OMD% and ME was calculated using the above gas values (Table 4)

Table 6. OMD% against time

Figure 2. Change in OMD% with time

Table 7. Metabolizable Energy against time

 

Figure 2

0

5

10

15

20

25

30

35

40

45

0 20 40 60 80 100 120

Time (h)

O
M

D
%

Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5

 

 

P16

Copyright © 2009 Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka. http://www.wayambajournal.com  



CONCLUSION

Figure 3
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Figure 3. Change in the Metabolizable Energy with time

According to the Gas production graph, Treatment 1 shows higher gas 

production during microbial fermentation. Treatment 1 contains 85 

percent of Gliricidia and 15 percent of Rice bran (Table 1). Treatment 1 

contains 24.75 percent crude protein according to the results. Thus it is a 

good nitrogen source. Neutral detergent fiber content (NDF %) is 23.79 

percent (Table 2) of Treatment 1. Therefore, the percentage of soluble 

carbohydrate is high. The higher the amount of soluble carbohydrates in 

the feed, the higher the gas production during rumen fermentation. The 

high production of gases could result in bloating which is not good for the 

animal. Since Treatment 1 has a higher percentage of soluble 

carbohydrate content, very low fiber content and a NDF % value way 

below the standard value of 30, Treatment 1 cannot be considered as a 

suitable combination of feed for ruminants.

On the other hand both rations 4 and 5 which showed a very low gas 

production during fermentation. But those have NDF % values above 30, 
th threspectively 4  got 36.08 & 5  got 43.39 percent (Table 2), which is too 

much fiber for a ruminant diet. So these two rations also belong to the 

unsuitable category as a balanced feed ration. 

But treatment 2 and 3 show moderate gas production and an NDF % value 

that is acceptable (Table 2). When considering the factors only rations 2 

and 3 stands among other rations as competitive candidate for the best 

combination. Both treatment 2 and 3 are significantly different in terms of 

composition and performance. But when considering the raw materials, 

one can identify corn stems and urea as the limiting factors of production. 

Since urea has to be bought, it definitely is a limiting factor. Corn is grown 

seasonally and since the corn stems depend largely on the amount of corn 

grown, it is also a limiting factor. Ration 2 uses 20 percent less corn and 

0.25 percent less Urea than ration 3 (Table 1). Thus the economically 

viable ration is ration 2. The ration 2 has a NDF% of 32.83 percent and a 

metabolizable energy value of 4.74 (Table 2).

Rumen fermentation is mainly done by anaerobic micro organisms. But 

during rumen fluid collecting and preparation of slingers the rumen fluid 

exposed to aerobic conditions. As a result many rumen micro organisms 

were destroyed. Because of that the gas production and volume of gas 

produced can be lower than the actual rumen digestion process. 

In other countries fistulated animals are used for collecting rumen fluid.

But in this experiment if we flush 

 

CO

 

gas after collecting rumen fluid in 2

to thermos flask we can reduce the death rate of the micro organisms. 

Dairy industry is considered to be one of the most important sectors in the 

Sri Lankan livestock sector. The productivity has reduced mainly due to 

the unavailability of economically feasible feed types in the market 

targeting the small holders. In that case this type of a full mixed ration 

could act as a very good solution in terms of both nutritional values and 

cost.

Maize stem has a high fiber content (NDF = 50.61 %, Table 1). It is too 

high for an animal feed. It also has higher lignin content (22.37 %). Higher 

lignin content in feed reduces digestibility. Therefore, we cannot use 

maize stem alone as a cattle feed. But by mixing rice bran and Gliricidia

 

we can reduce the fiber content and lignin content (E.g. Treatment 2 

contains NDF 32.83 %, Lignin-8.19 %). 

Currently the government is trying to increase the amount of corn grown 

within the country to reduce the large amount of corn that is imported 

every year mainly for the production of animal feed. If the corn production 

increases the raw materials needed to produce this proposed feed type will 

also go up. Since Gliricidia

 

is very much available freely in the country it 

will not be a bottle neck for the production. Besides most farms are 

experimenting on using Gliricidia

 

wood as an energy source to produce 

cheap electricity in small scale. So the leaves could be collected as a 

byproduct to produce animal feed.

All the above evidence prove that this proposed ration type has a very good 

potential as a cheap and a nutritionally balanced feed for the ruminants in 

the dairy sector.
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