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One of the principal limiting factors affecting ruminant productivity is the shortage of forage. This leads to increasing pressure on rangelands and therefore to a rapid deterioration of plant cover in many areas. Additionally, the frequent occurrence of drought results in widening the gap between the feed supply and nutrient requirements of ruminants.  The high cost of conventional concentrate feeds (Maize grain, bran, etc.) prohibits their wide-scale use, especially by small farmers. Therefore, it is necessary to seek alternative supplements to improve the nutrition and thus the productivity of ruminants. A considerable amount of crop residues and agro-industrial by-products (pulp of dates, tomatoes and beet, brewer’s grain, wheat and rice bran, olive cake, molasses and poultry waste) is available. However, these by-products are not efficiently utilized in feeding ruminants.

What is a feed block?
Feed blocks are a solidified mixture of agro-industrial by-products used for supplementing poor quality roughages and native rangelands. They are considered as a catalyst supplement, allowing a fractionated, synchronized and balanced supply of the main nutrients (i.e. energy, nitrogen, minerals and vitamins) for animals. The value of feed blocks lies in their role as cost-effective supplements and as a means for preserving several high moisture agro-industrial by-products (e.g. tomato pulp, olive cake, etc.). 

Feed block is a simple technology
Feed block technology is simple and does not require sophisticated equipment. Blocks are easy to handle, transport and can be made at the farm levels using the family labor. Different formulae can be manufactured with different levels of urea, binders and a wide range of agro-industrial by-products, which are available locally. 


Complete feed blocks

A total mixed ration (TMR) is composed of forages, commodities/byproducts (such as whole cottonseed), grains, protein supplement(s), minerals, and vitamins that have been mixed together to make a balanced ration in which the weight of each ingredient is known. This mixture is then offered to cows as their sole source of feed. By blending together all the forages, grains, commodities, and protein and mineral-vitamin supplements, cows are less able to selectively consume individual ingredients. Ideally, each bite of feed a cow consumes will contain the same proportion of forages and concentrates.

Potential Advantages of Feeding Cows a TMR

Feeding cows a TMR can improve the profitability of a dairy operation if any of the following occur:

· Milk production improves.

· Feed costs decrease.

· Feeds previously hard to feed can now be fed.

· Labor requirements decrease.

· Cow health and/or reproductive performance improves.

Milk production improves: 

Although increase in milk production depends on how well the previous feeding system met the cows' nutritional and management needs, some farmers who have switched from feeding grain in the parlor to feeding a TMR have seen production increase by 5 pounds or more per cow. If the reproductive performance of the dairy herd and the herd's health are improved, yearly milk production may also increase.

Feed costs decrease: 

When going to a TMR, some farmers are able to do one or both of the following:

· Include feeds they previously could not feed easily (for example, whole cottonseed).

· Decrease the cost of purchased concentrates when byproducts are purchased in bulk and included in the mixed ration.

Feeds previously hard to feed can now be fed: 

Cows may receive additional nutrients if feeds that could not be fed previously can now be added. These feeds may include whole cottonseed or wet byproducts. 

Labor requirements decrease:

If you are thinking about switching to a TMR system, you need to consider the amount and availability of labor needed to feed a TMR to the milking herd, dry cows, and heifers compared to your current labor requirements. Feeding cows a TMR may decrease labor needs, especially when you previously handled some or all of the forages and other feeds manually. You also may spend less time milking. For example, since all the grain is fed outside the milking parlor, the amount of time needed to milk may decrease. Less time may also be spent in cleanup, since no feed is spilled on the parlor floor.

Cow health and/or reproductive performance improves: 

Improvements in the health and reproductive performance of cows are often hard to quantify. With a properly managed TMR feeding system, all the feeds are consumed in the same proportions throughout the day, resulting in potentially fewer digestive upsets and an increase in the amount of feed a cow will consume. These changes can improve milk production and reproductive and overall performance of cows in a herd. This is especially true for early-lactation cows. The biggest improvements in performance are usually seen when cows are switched from a feeding program where they are fed more than 6 pounds of grain within a six-hour time period. Switching to a TMR may decrease the incidence of subclinical ruminal acidosis. By spreading the amount of starch and sugars contained in grain mixes over the day, rumen microbes (bugs) come in contact with the same products throughout the day. The microbes can thus more efficiently digest feeds and possibly prevent problems such as depressed milk fat, laminitis (foot problems), and ruminal acidosis. If these problems are prevented, the cow may improve her feed intake and may produce more milk as a result. Reproductive performance may also improve as feed intake improves and a cow may experience a lower incidence of health problems.

Benefits of block supplementation

Block supplementation with crop-residue-based diets has resulted in increased milk production, with a favourable cost– benefit ratio, varying from 1:2 to 1:5, depending on the purchase price of ingredients and selling price of milk. Invariably, an increase in milk fat content by 0.2 to 0.8 percentage units on feeding the blocks also brought a higher price for the milk. Increase in lactation length has also been observed. Decreases in inter-calving days and in the age at first calving are additional beneficial effects of feeding the blocks. Feeding of crop residues with UMMBs can sustain a milk yield of up to 4 or 5 litres per day in cattle. For high production animals, blocks containing ‘rumen undegradable protein’ sources (“by-pass” protein sources), such as fishmeal, cottonseed meal, etc., have been developed and used in India, 

Production of Urea Molasses Mineral Blocks

Livestock production in India is largely dependent on fibrous feeds – mainly crop residues and low quality pasture – that are deficient in nitrogen, minerals and vitamins. AS the protein supplements are at a very high price, this has led to the use of non-protein-nitrogen sources, such as urea, to compensate for the nitrogen deficiency in fibrous feeds, thus enhancing their digestibility, intake and nutrient availability through optimization of rumen fermentation. The use of solid feed supplementation blocks, i.e. urea-molasses blocks or multi-nutrient blocks, to provide the nitrogen, minerals and vitamins lacking in fibrous feeds offers several advantages: ease of transport, storage and use, and reduced risks compared with other approaches, such as giving a small amount of urea in drinking water, sprinkling of urea solution on fibrous feeds before feeding, or urea-ammonization of crop residues. These advantages, together with enhanced productivity in terms of increased milk and meat production and higher reproductive efficiency in ruminant animal species, that include cattle, buffalo, sheep and goats, as a result of supplementation with the blocks have resulted in their adoption. 

Urea is not a protein but it contains nitrogen which is capable of being used by the microbial population in the rumen to produce protein. Molasses is the main by-product of sugarcane refining and is a suitable source of energy. Preparing an adequate source of energy and nitrogen under grazing conditions is necessary for grazing animals. Molasses blocks are palatable for the animals and the molasses has the ability to cover undesirable ﬂavors that can be associated with some other chemicals added to the block. This gives the block the ability to contain high levels of unpalatable feedstuffs like urea. Urea is a cheap source of nitrogen, in comparison with other sources, and adding urea to the molasses blocks will reduce the cost of supplementation programs.

PROCEDURE OF PREPARATION OF UMMB
All the ingredients were weighed separately in an electrical balance before mixing. Liquid molasses was heated up to boiling temperature for 2-3 minutes for killing the micro-organism and easy mixing of ingredients with urea and for setting. Molasses was weighed again as the moisture was lost. Urea was broken down to ensure proper mixing and to avoid toxicity problem then urea was added to the molasses and is thoroughly mixed. Then, mineral mixture, mustard cake, and salt were added and mixed continuously. Water and cement were added in the ratio of 2:5 to make which is then added to molasses mixture and thoroughly stirred to obtain a consistent paste.

Rice bran was added at last, little at a time and thoroughly mixed until the product becomes homogenous, this product was ready to be placed in an Aluminum container, half teaspoon full of soybean oil was spread inside a container to make a thin film of oil which prevent the block from sticking to the wall and easy removal from container. The mixture was placed in a container so that its weight becomes 400grams and is left in a well ventilated room to set. After 48 hours the block were removed from the container, wrapped in a plastic sheet and stored in a dry place.

The ‘hot process’

National Dairy Development Board (NDDB) first introduced UMMB to farmers in 1983, by manufacturing block licks using a ‘hot process’. Blocks were produced by steam-heating the molasses and then mixing it with other ingredients in a double-jacketed insulated vessel. Although farmers started using these blocks there were inherent problems in their manufacture, transport, storage and feeding (Garg, Mehta and Singh, 1998). It was difficult to handle the hot material manually at 130 °C and the blocks, being highly hygroscopic, would start melting and de-shaping on storage.

The ‘cold process’

In view of problems faced in manufacturing the block licks by the ‘hot process’, efforts were made to produce blocks by the ‘cold process’ using lime as a gelling agent. It was possible to produce reasonably-hard blocks using lime, however these blocks had very low palatability due to their bitter taste, resulting in poor acceptance at the field level.

The ‘cold process’ developed by dairy-board of India

Efforts were made to improve the block lick formulation, to ensure that the blocks were hard enough and also palatable to the animals. To achieve this, lime and magnesium oxide were used in combination, and a buffering agent was added towards the end of the process to reduce the pH which considerably improved palatability of the blocks. In addition to modifying the formulation and the production process, Dairyboard also designed a plant for manufacturing the blocks and a dispenser for feeding blocks 

MECHANISM OF ACTION OF UMMB UTILIZATION
UMMB can be feed to the only ruminant animals such as buffalo,cattle, goat, sheep or other ruminants. Above 33-42% of the total N requirement of these animals can be met by Urea. Don’t feed until 6 month unless the rumen is fully developed. For this readily digestible carbohydrate such as molasses. Macro-Mineral supplement is supplied by salt whereas micro-mineral supplement is provided by mineral mixture that helps to reduce the infertility. Plenty of clean drinking water is needed ad. Libitum.

When urea with feed sources enters the rumen, it is rapidly dissolved and hydrolyzed into ammonia by bacteria(lactobacillus bifidus) that have urease activity. The ammonia can then be utilized by the bacteria for synthesis of amino acids required for their growth. Amino groups are also split from amino acids and from intact proteins and used by bacteria in the same manner. Protein synthesis within the rumen by micro-organisms is very closely associated with the activity of those organisms in breaking down cellulose and other carbohydrate materials and in the formation of organic acids as by-products of this fermentation process. 

The solubility of natural proteins varies greatly and thus the rate at which they are hydrolyzed and utilized by bacteria differs appreciably. However, fairly high proportion of the more soluble proteins such as casein is utilized by bacteria in the same way as the ammonia from urea. When ammonia is produced too rapidly in the rumen or if the concentration becomes too high, appreciable amounts are absorbed directly into the bloodstream, reconverted to urea in the liver, excreted through the kidneys in the urine, and thus lost from the animal. There is, however, always a small amount of urea in the bloodstream and other body fluids. This urea finds its way into the saliva and re-enters the rumen. Urea has been shown to pass into the rumen directly through the rumen wall from the circulating blood.

COMPOSITION AND PROPORTION OF UMMB

	Material
	Proportion

	Molasses
	40 part

	Urea
	10 part

	Mineral mixture
	2 part

	Salt
	4 part

	Cement/lime
	10 part

	Mustard cake
	10 part

	Rice bran/wheat bran
	24 part

	Total
	100 part


Advantages of UMMB

1) Enhance the effect of tactial antihelminthics treatments
Study and research had proved that major reproductive performance in the herd has due to the gastrointestinal nematode infection. The urea-molasses block supplementation appeared to reduce the faecal egg counts immediately. Only single use of antihelminthics cause the anemia but its combination has shown the improvement in the offspring per mothers.

2) Correct the infertility problem
UMMB as a feed supplement corrects the infertility problem and for better condition score in daily cows. Animals came into heat and conceived due to the positive effect of UMMB. Body condition score was improved from 3.5 to 4 due to the effect of UMMB supplementation.

3) UMMB as a feed supplement for ruminants
Most research results and experiences in feeding dairy cattle have been favorable enough to allow mixed feeds containing urea at a level up to one third of the nitrogen to be fully accepted and widely used as long as there remains an advantage in feed prices.

4) Effects on milk fat
There is an inverse relationship between milk fat and milk yield. As though it also increase the milk and milk fat in the respected ratio.

5) Drought feeding for survival
This is perhaps one of the most important applications of urea in the true pastoral areas, which are usually subject to periodic severe droughts. Morris and Briggs et al. (1960) stated that supplements of wheat and urea improved the survival rate and increased the roughage intake. Ryley (1961) found that urea greatly increased intake of silage, increased birth weight of calves, reduced calf mortality, improved calf growth rate, and increased milk production.

6) Feeding weaner cattle for growth
Beef heifer calves grazing dry grass during the winter made approximately equal growth on a pelleted supplement, in which 25 percent of the nitrogen was supplied by urea, as on a diet supplying a similar amount of total nitrogen from cottonseed meal (Briggs et al., 1948). Mcclymont (1948) reported that urea gave increased growth rate of similar magnitude to that given by protein. Hence, urea is likely to find useful application only when grains are much cheaper than protein feeds or when protein feeds are not available.

7) Maintenance of breeding cows
Ryley (1961) found that with the small addition of sorghum, urea reduced body weight loss, improved birth weight of calves, reduced neonatal mortality, and led to higher milk yields and calf growth rate. It appears to be great scope here for supplementing the low quality forage available during the dry season where beef cows are exposed to nutritional stress during pregnancy or lactation, which may seriously impair their lifetime productivity.

FACTORS AFFECTING THE UREA UTILIZATION

 a) Source of readily available carbohydrates. 

The single most important factor influencing the amount of urea a ruminant animal can use is the digestible energy or total digestible nutrients (TDN) content of the ration. Rations high in digestible energy (high grain) result in good urea utilization; those that are low in digestible energy (high forage) result in a lowered utilization of urea.

b) Frequency of feeding urea. 

Feed urea containing supplements at least daily. A constant or continuous intake of urea will improve its utilization over abrupt or periodic intake. 

c) Level of urea fed. 

Low levels of urea are utilized more efficiently and with less problems than high levels. 

d) Thorough mixing of urea-containing supplements into the daily feed. 

If urea-containing supplements are mixed with the entire daily ration, the intake of urea at any one time likely will not be great, and the ability of the microbes to synthesize protein likely will not be exceeded. 

e) Adequate supply of phosphorus, sulfur and trace minerals. 

Substitution of urea for natural protein sharply changes the quality and quantity of minerals available for ruminal bacteria and ruminants. Although needed only in small quantities, these elements are necessary building blocks for microbial protein synthesis. Feeding dehydrated alfalfa meal, which is high in trace minerals and sulfur, aids urea utilization. These often are found in many urea-containing supplements. 

f) Solubility of proteins. 

Natural proteins such as soybean meal and cottonseed meal have different solubility or rates of hydrolysis in the rumen. The more soluble the protein, the more rapidly it is hydrolyzed to ammonia in the rumen. For this reason, some natural proteins may be more competitive with urea.

TOXICITY OF UREA
Urea toxicity (poisoning) may be a problem if urea is fed at high levels. Most cases of urea poisoning are due to poor mixing of feed or to errors in calculating the amount of urea to add to the ration. Urea toxicity is characterized by uneasiness, tremors, excessive salivation, rapid breathing, incoordination, bloat and tetany. These symptoms usually occur in about the order listed. Tetany is the last symptom before death occurs. Laboratory findings of urea toxicity include a sharp rise in blood ammonia levels and a rise in rumen pH about 8, and the normal function of the rumen will cease.  

As an emergency measure, 1 gallon of vinegar may be administered to cattle as a drench. Acetic acid furnished by the vinegar lowers rumen pH and neutralizes ammonia, thus preventing further absorption of ammonia into the bloodstream. Animals that have not been fed previously, and especially underfed animals receiving only poor quality hay or pasturage, may be unusually sensitive to urea toxicity and they must gradually be adapted to urea feeding.

Medicated blocks
In tropical countries, inadequate nutrition and gastro-intestinal nematodes are amongst the commonest problems, particularly in sheep and goats. Molasses, urea and other components are used for producing molasses/urea feeds (blocks, pastes or licks). These preparations are a suitable way of supplying degradable protein and fermentable energy to ruminant animals, and they help increase the protein supply to them. Furthermore, medicated feed-supplement blocks have been used in an effort to deliver anthelmintic medication but with varying success. Kioumarsi and others have examined the effects of introducing molasses/mineral feed blocks beside the use of medicated blocks on growth, efficiency, carcass traits, blood metabolites and control of gastro-intestinal nematode infection in grazing goats. With regard to the observed results, the use of urea molasses mineral blocks and medicated urea molasses mineral blocks is recommended.
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