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Introduction

In livestock farming, feed alone account for more than 70% of the total recurring cost and attempts to include cheap ingredients in animal rations significantly improve farm economics. The aim in feeding livestock is to provide the animals with balanced diet throughout the year with adequate nutrients to sustain performance in term of milk production, growth, reproduction, and draught power. Balanced feeding requires mixing of several ingredients to make up the nutrients deficiency from each other. Manufacturing of compound cattle feed on industrial scale is the best possible way of mixing different non-conventional ingredients in right proportions that otherwise could not be done by individual farmer due to lack of awareness.  Feed milling could be regarded as one of the major ancillary industries in livestock sector that support additional employment as demonstrated in other countries and in Pakistan itself in the poultry sector. The success of poultry industry in Pakistan and elsewhere is due to dynamic feed industry.
Cattle feed manufacturing on national level has recently started gaining a momentum while in NWFP it has not yet obtained the status of even a small scale enterprise. In the province virtually there is no fully functioning cattle feed mill. The reason for low investment in cattle feed industry in NWFP is often explained that major feed ingredients like oil cakes and meals are not locally available and depend for supply on Punjab and Sindh provinces. Thus cost of the feed manufactured can not compete with that prepared in other parts of the country. This does not always appear true. Agro-industrial byproducts produced locally in NWFP can support major part of a balanced cattle feed formula. Unawareness and lack of market intelligence for purchase of feed ingredients at suitable time are considered as major constraints. The present paper discuss availability of feed resources in NWFP that could support cattle feed industry on commercial scale with large investment opportunities both at small and medium levels.

Feed resources in relation to livestock requirements

Major feed resources of NWFP consists of crop residues 57%, grazing 33%, fodder 8% and concentrates 2%. Feed resources from agricultural sector alone constitute 65% of the total feed supply. However, the quantity and quality of these feed resources are short of the existing livestock requirements. The major reason being the rapid increase in livestock numbers and diminishing feed supply in the region. The population of cattle, buffaloes, sheep and goats during the two periods of livestock census; from 1986 to 1996 has increased by 1.02, 2.98, 2.46 and 5.35% per annum, respectively. Based on the growth pattern, livestock number during 2004 was estimated to assess the current feed availability and demand in the province. Calculations in Table-1 indicate a large feed gap varying from 58 to 66% that will presumably further widen in the coming years.  
Table -1
Livestock feed gap in NWFP-2004 

	
	Biomass 
(Dry matter)
	Crude Protein
	TDN 

(Total Digestible Nutrients)

	Available (tons)
	7316
	  430
	3617

	Demand (tons)
	18146
	1261
	8547

	Deficiency (%)
	60
	66
	58


The above situation demand decreasing the number of unproductive animals on one hand and increasing the crop based feed resources through adoption of modern agriculture on the other hand. At the same time alternative / new feed resources be put in use and appropriate feed supplementary strategies be developed. As the technical know how of our farmers is very low and would take long time to get them adopted new unconventional feeding practices, preparation of compound cattle feed that incorporate such feed resources could be an easy solution to fill the widening feed gap. Traditional home-made concentrates are always costly, labour intensive and nutritionally imbalanced. Substituting these with commercial balanced cattle feed that include all important nutrients in required proportion using both conventional and non-conventional sources is relatively cheap and increases animal performance. Commercial concentrate attempts to utilize in-expensive wide range of agro-industrial byproducts and wastes that are available locally and mixed in right proportion using computer-based ration formulation technique. 
Recent investigation by the author has shown that feeding of conventional home-made concentrate mixtures to milking cows and buffaloes has resulted in excessive wastage of protein through excretion from the animals. Such losses that adversely affect animal performance and add to environmental pollution can be substantially reduced through feeding a balanced cattle feed formula to the animals.
 Availability of agro-industrial byproducts for manufacturing cattle feed

The availability of different agro-industrial byproducts as feed is summarized in the following Table.
Table-2
Quantity of byproduct feedstuffs in NWFP

	S. No.
	Byproducts
	Quantity in Tons

	1
	Mustard seed cake
	7360

	2
	Maize oil cake
	1440

	3
	Sunflower cake
	7057

	4
	Wheat bran
	48053

	5
	Rice bran
	13047

	6
	Sugar beet pulp (wet)
	81840

	7
	Molasses
	75877

	8
	Maize gluten feed
	4500

	9
	Maize gluten meal
	4000

	10
	Feather meal
	2500


Mixing of the above ingredients with mineral fortification can make good quality balanced feed for cattle, buffaloes, sheep and goats and can support commercial manufacturing of cattle feed in the province without importing ingredients from elsewhere. However, an intervention on policy level would be required to discourage export of most of these ingredients to other provinces. For example the whole lot of maize gluten feed, maize gluten meal and feather meal produced in NWFP is sold out in other provinces. Sugar beet pulp after drying has been started exporting to Karachi for buffalo feeding in Landhi Buffalo colony from this year. Similarly, molasses price has gone up and is not spared for animal feeding. It is either used in distillery or exported. It is suggested that all the sugar mills in the province be asked to spare at least one third of their molasses produce for sale as local animal feed.
Cottonseed cake is a popular feed supplement for dairy animals and farmers in NWFP invariably include cottonseed cake in home made concentrate mixture. The cake is not produced in NWFP and it is estimated that annually 265890 tons cottonseed cake is imported from Sindh and Punjab provinces. Similarly, due to excessive use of wheat bran in the conventional dairy rations, the local produce is not adequate and about 212259 tons wheat bran is annually imported from other parts of the country. Manufacturing own cattle feed based on the local feed ingredients in NWFP would help reduce dependency on imported feeds. 
Commercial cattle feed formulation based on local feed ingredients
The local feed ingredients listed in Table-2, can support more than 80% of the balanced formula of cattle feed. Dried sugar beet pulp alone can make bulk of the formula (40-50%). Sugar beet pulp is a unique product to NWFP in Pakistan and is obtained as a byproduct after extracting sugar from beet roots in the sugar mills. Currently, a total of about 81840 tons wet beet pulp is produced annually by the three sugar mills; Premier sugar Mill, Mardan, Frontier Sugar Mill, Takht-Bhai and Khazana Sugar Mill, Peshawar. Presently, the stuff in its wet from with more than 88% moisture, is used in total as feed by farmers in the vicinity of the three sugar mills. Due to high water contents its storage for long time except ensiling is not possible. Improper storage of wet beet pulp encourage mold development causing health disorders and abortion in animals. Also improper free choice feeding of wet beet pulp result in wastage of the stuff. Beet pulp is energy rich and its energy value on dry matter basis is equivalent to maize and barley grains and is considered highly valued feed for milking and fattening animals. In past Charsada sugar mill had a plant for drying and pelleting of beet pulp that was exported to other countries at a very high price. Due to some unknown reasons the mill and the feed plant is not in working condition for more than a decade. The same can be replicated in other sugar mills for manufacturing of a high quality animal feed. Either made in a pellet or loose form, the suggested formula may consist of dried beet pulp 75%, molasses 20%, urea 2% and diamonium phosphate 1% and dicalcium phosphate 2%. This would serve as excellent supplement for dairy animals and can be used in place of costly conventional concentrates.
Another beet pulp based commercial feed formula that incorporate locally available byproducts can be made to consist of dried beet pulp 40%, molasses 13%, mustard seed cake 12%, maize oil cake 10%, wheat bran 8%, maize gluten meal 6%, feather meal 5%, urea 1%, dicalcium phosphate 2%, lime stone 1% and mineral mixture 2%. This will provide crude protein 20%, TDN 70%, calcium 1.5% and phosphorus 0.8%. According to the prevailing market rates, the ingredient cost of the formula is estimated Rs. 7.2 per kg.  Adding labour and other cost, the final value would be less than Rs. 9.00 per kg, which is below the expenses incurred on home made conventional concentrate mixtures. The formula can be made cheaper and still a balanced one by using other inexpensive non-conventional feed sources. Inclusion of dried beet pulp at 40% would support 34100 tons compound feed per annum. In case of limited quantity of dried beet pulp, it can be partially replaced with other ingredients for ensuring year round feed manufacturing. 
Market prospects of the commercial cattle feed
It is estimated that there are about 30,000 urban, peri-urban milking buffaloes and cows in the two districts of Peshawar, Nowshehra and Mardan where three of the five sugar mills in NWFP are situated. At a very conservative estimate these animals could consume about 4 kg concentrate per day or 43,800 tons per annum. The high demand of feed in rural smallholder farms and military dairy farms in NWFP would raise the requirements of such feed by 2-3 folds.  The market is thus wide open for relatively cheap and balanced feed as substitute of conventional concentrate mixture. Sugar beet pulp enhances fiber digestion and makes useful combination with crop residues that serve as common roughage source for animals in NWFP. In addition to cheap price, the high milk producing value of the cattle feed will promote its popularity and marketing. 
The breakdown of the feed cost of the cattle feed formula (Table-3) shows that sugar beet pulp represent 40% of the volume of the proposed formula while its contribution to the cost is only 22%. Traditional feed ingredients are kept to minimum and the formula uses unconventional sources of protein available in the local market. The net profit margin would be still high enough even if the price of the product is kept competitively minimum. 
Table-3
Breakdown cost of the commercial cattle feed formula
	Ingredients
	Contents in formula       (%)
	Cost breakdown (Rs)
	Cost Breakdown (%)

	Dried Beet pulp
	40
	160
	22.0

	Molasses
	13
	65
	8.9

	Urea
	1
	8.1
	1.1

	Mustard seed cake
	12
	96
	13.2

	Maize oil cake
	10
	100
	13.7

	Wheat bran
	8
	56
	7.7

	Corn gluten meal
	6
	72
	9.9

	Feather meal
	5
	60
	8.2

	Mineral mixture
	2
	70
	9.6

	Dicalcium phosphate
	2
	40
	5.5

	Lime stone
	1
	0.5
	0.1

	TOTAL
	100
	727.6
	100.0


Manufacturing of molasses-urea feed blocks
Molasses-urea block that includes about 48% molasses plus minerals and other ingredients is a cheap catalytic supplement for ruminant livestock that increases milk production and improve fertility and health status of the animals through supply of critical nutrients. Feeding of molasses urea blocks is highly relevant to smallholder farming system in rural areas where fluctuating nutrient supply and extended feed shortage periods constraint milk production and animal performance.
Molasses-urea block consist of molasses 48%, urea 7%, lime powder 7%, clay 5%, salt 3%, dicalcium phosphate or mineral mixture 5% and wheat bran 25%. The composition can be changed and added with more feed ingredients. Guidance on formulation and preparation of feed blocks can be obtained from the author. Molasses-urea blocks can be prepared both on small-scale manually on farm level and on commercial scale through mechanical mixing of ingredients and molding.  Commercial preparation of molasses-urea block requires a mixer and a hydraulic press plus small items that can fit in one room. Thus require small capital investment. One feed block weighing 3 kg cost about Rs. 15.00 that can be easily sold in the market at Rs. 35.00. Current market price of such block is close to Rs. 50.00 in the Peshawar market. Thus the activity has high profit margin and could be envisaged both as small and medium scale enterprise.

The demand for the molasses-urea block is quite high in NWFP, especially in the Barani areas, where feed shortage is a frequent problem and farmers have experienced benefit of block feeding to their animals. Molasses-urea blocks are compact with long shelf life and can therefore be transported over long distance. Recent post war situation and drought in Afghanistan has tremendously increased the demand for molasses-urea block as feed supplement for livestock. 
Conclusions and Recommendations

It is concluded from the above observations that the existing feed resources in NWFP are not sufficient to meet the requirements of the growing population of livestock and will continue to impede livestock development activities aimed towards increasing milk and meat production in the province. This shall, on one hand, require efficient utilization of existing feed resources through proper management and on the other hand exploring new potential feed resources that could be combined in a best possible way with conventional feeds to improve the delivery of nutrients to animals. Commercial preparation of cheap and balanced cattle feed that incorporate unconventional feed resources deserve large scale promotion. Currently, no such installation exists in the province. NWFP has enough good quality feed resources of byproducts origin that can support a viable feed compounding industry. However, policy interventions would be required to discourage the export of such feed to elsewhere and promote its local use through commercial feed milling technology. A cattle feed formula with 40% inclusion rate of dried beet pulp is suggested that can easily support production of 34100 tons compound feed annually. Similarly, molasses-urea block can be adopted as income generating activity both on small scale at the farms and medium scale on commercial level. For both the feeds, profit margin is high and local market is wide open keeping in view the high demand of good quality cheap cattle feed in urban and peri urban dairy farms and that of molasses-urea blocks in small scale rural dairy farms. 

