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The Emerging Business

We do not deny the fact that there is a tremendous increase in the growth rate of human and livestock population in the country and particularly in NWFP province. When we compare this growth rate with the other developing countries, we find it at a much higher rate here (Table 1). The frantic human population demands more food availability in future. The situation of the neighboring countries has put further pressure on our food items availability in the province. Therefore, the free trade in food items may be seen in shops of the Bara Markets displaying various brands made in Europe, USA, China, etc. Let we think how can we compete others to flood the local and international market with our products.

Industrialization comes where availability of lands falls short, as evident from Japanese and Israel’s. Here in Pakistan the trend is bringing in cultivated land under commercial and residential buildings, mostly single-storied. This has resulted in shortage of suitable land for cereals and fodder production. The peculiar land structure of the NWFP cannot sustain crop production due to its hilly and arid nature but it is very much suitable to utilize (and of course it is) as range for ruminant animals grazing. On one side, we have to put more dollars to utilize hilly and range lands and on the other to start intensive nature of livestock enterprises. If we bring the uncultivated land under cereals and fodder production, the process is slow and expensive. While making the traditional farming more intensive, the process is fast, comparatively less expensive and more feasible. The latter one may be more attractive to investors and development financers. 

This has increased our responsibility as society leaders to compete with international producers by bringing proper order in our production and marketing system. Now we are lucky to have a very good policy recently announced by the government for livestock sector. Let we view this with a compound eye of investor and scientist.

The Place Of Investor In Intensive Farming

The present government has realized the importance of livestock in our agricultural based economy. This is evident from the Agriculture Development Policy at Federal and Provincial levels announced recently. President reviewed the dairy farming of New Zealand and desired our dairy sector to be developed on modern lines. Another relief is the funding support to the livestock farmers from financial institutions. The provincial government has provided relief to the local farmers by waiving off some small loans and relaxing re-payment conditions of bigger loans. In addition, state lands are being offered for establishing dairy colonies/cities to be backed up by technical services from the public sector institutions. The public sector banks were advised to extend special credit support for establishing livestock based activities.  The Chief Minister NWFP at the Dhoodh Mela urged the farmers, businessmen, livestock department and the university to introduce new technologies leading to intensive farming.


Under the new policy the provincial government will provide the land and regulatory and technical support, the financial institutions will sponsor the enterprises, the experienced investors will play the role of managers and secure investment. The university has the think tanks to provide technical services for development, production and transfer of technology. This will turn out our traditional and extensive livestock farming into an intensive and innovative one, like cattle colonies/cities as proposed by the Chief Minister. The setting up of cattle colonies or cities will not only provide employment but also reduce poverty. 


The cattle colonies will be technology based business centers and focal points for dealers, manufacturers, producers, processors, traders, exporters, consultants and services providers. Interaction amongst these actors will be fruitful and investment friendly as activities of one will complements endeavors of the rest. We are fortunate in having hard working farmers, university scientists, willing investors, efficient extension workers, feed and medicine dealers and semi-skilled labor force. What we have to do is not too much. 

Another presentation will cover this aspect.

Model For Feed Manufacturing

At present scenario of intensive farming a model is presented here for investors who can think how to enter into the business of feed manufacturing for ever-growing animals needs. Commercial feed manufacturing will also be an essential component of cattle colonies and other intensive farming in the proposed CM plan. The model is elaborated as follows:

Feed Manufacturing:

1. How is digestion of cow different from man:

	Cow
	Man

	Complex digestive system, poly-gastric 
	Simple digestive system, Mono-gastric 

	Enzymatic and microbial digestion
	Enzymatic digestion

	Can utilize Non-protein nitrogen source e.g. urea, ammonium salts, etc.
	Can not

	Can utilize grasses, legumes, shrubs, tree leaves, etc. 
	Can not

	Can utilize wide varieties of feeds
	Utilize limited feeds

	Can synthesize vitamin B-complex, K
	Can not


2. Utilization of crop residues by the cows:

The province has got a huge area under crop production. From this production, millions of tons crops residues and organic wastes are obtained after harvesting cereals (Table 2). This shows the yield of crop residues significantly greater than that of grain. These include straws, chuff, stovers, corn cobs, husk, sugarcane tops, bagasse and pith from sugar mills etc. Utilization of these crops residues is limited because of their woody nature which is less digestible by the ruminant animals. These are also deficient in other nutrients required by the animals. They are therefore, left under-utilized and resulted in tremendous wastage because of the lack of proper technology for their processing in the country.

3. Woody parts  in crop residues: a big hurdle


If we examine the cells/tissues of crop residues it shows that they are high in cell wall (fiber/woody part) but low in cell contents. They are therefore, less digestible, less in energy content and other nutrients than the grains. Grains are high in cell content and low in fiber. The high fiber content in crop residues, suppress their intake, and thus the performance of the cows. The main fractions of fiber are cellulose hemicelluloses, lignin and cutin. Any process or technology that can liberate cellulose from fibrous material will help improve the quality of crop residues, thus their utilization by the cows.
4. Technological options for feed processing

a. Grinding: to reduce particle size
b. Increasing temperature and pressure: to facilitate the de-lignification of the lingo-cellulose structure
c. Irradiation: to increase the digestibility of cellulosic waste.
d. Pal letting or cubing: or other compaction methods to reduce volume and to improve the digestibility.
e. Soaking in water: for several purposes.
f. Chemical treatments: Include the use of alkalis, acids, acids, ammonia, chlorine, or treatment with other chemicals. All these processes are designed to relsease cellulose from its bond with lignin. 

g. Biological treatments: are aimed either at the microbiological or enzymztic hydrolysis of cellulosic materials for direct use as sources of feed energy, or for subsequent fermentation of saccharified cellulose into a protein biomass.

5. Appropriate technologies for processing feeds under local conditions

a. Processing of Sugar Cane Crop Residue into a Complete Cattle Feed

The sugar cane residues such as sugar cane tops, bagasse and pith can be used in a complete diet in the form of dry mesh, cube or pallets, require that they must be artificially or sun-dried then hammer milled and fortified with other ingredients to obtain a balanced ration prior to cubing or palleting. These products will achieve good commercial values. The flow of processing system utilizing sugar cane crop residues for cattle feeding is shown in figure I. 

b. Stationery Cubing of Straw


This system requires straw to be transported from the field to a central plant, chopping or grinding of the straw, mixing with feed supplements, cubing, cooling and storing of the finished cubes. This system would be more suitable for conditions in Pakistan, where abundant resources of crop residues are available. Long straw after harvest is moved to the edge of the field or directly to the processing plant. The schematic flow diagram of this system is given in Fig. 16-1.

c.  Alkali Treatment  

This process involves various concentration of alkali such as NaOH, Ca (OH)2, and KOH. A continuous alkali treatment is an alkali soaking process (see Fig. 16-2) which has been introduced in several European countries as well as in the United States (Hart et. al ., 1975). Rice straw is cut in a cutting machine or hammer-mill to a length of approximately 2 to 3 cm and metered into a screw-conveyor which acts as a soaking tough. Fresh water and NaOH are added at the beginning of the soaking trough together with recycled soaking liquor. NaOH is added as a 50 percent solution in a fixed ratio to the straw in order to obtain a final concentration of 4 percent NaOH based on the weight of rice straw. The alkali soaking bath is operated at a temperature above 100O C with a soaking time from 15 to 30 minutes. Alkali treated straws conveyed o a press and from the dewatering press the liquor is again recycled to the bath and the wet pressed-straw is conveyed to a dryer. Dry straw is further conveyed to a horizontal mixer and supplemented in a desirable ratio with other ingredients to make a complete cattle feed formula.

Alternative possibility for this process, as shown in Fig.16-2 in which the dryer is eliminated and the supplemented straw is conveyed directly to the cattle feeding troughs. Another possibility would be ensiling treated crop residues together with some other material having a lower pH such as fruit waste or fresh cattle manure to neutralize and thus facilitate the proper ensiling of the treated product. Neutralization would also be possible by conventional acids, but inorganic acids should be excluded (with the exception of 0.5-1.0 percent H3PO4 to supply phosphorus) to prevent further concentration of mineral matter in the roughage.

d. Swedish System

Beckman’s method was modified by several entrepreneurs for wider commercial application on the farm. In Sweden a system was developed by the Boliden company (Home et al. 1976). This process involves spraying NaOH solution on straw bales and allowing it to act for 16-18 hours followed by neutralization by phosphoric acid H3PO4 (technical grade 23% phosphorus). About 1 hour is required for the phosphoric acid to drain off and this is then re-used. The schematic flow of this process is illustrated in Fig. 16-3. A fully automated system has been developed.

e. Dry Alkali Treatment (Danish System)

This process has recently been developed in Denmark by Rexen and Møller, (1974). In this process straw is treated with 40 kg NaOH per tonne of straw and applied in a concentration of 30-50 percent NaOH. The alkali-treated straw is compacted, generating heat, and if additional heat is available in the form of steam, the process is accelerated. Compaction increases the intimate contact of the concentrated alkali with the straw and thus enhances the effect of the treatment. The compaction process, with concentrated alkali as shown in Fig. 16.4 is very effective to increase the digestibility of the straw. This Danish process, after a pilot plant stage, has been in full-scale commercial operation since 1975 processing 10,000 tonnes annually (Homb et al. 1976). Digestibility results from the commercial process are illustrated in table 16.6.

The improvement in digestibility of the straw is remarkable. A flow chart of the Danish (Rexen) process is given in Fig. 16.5.

Table 16.6
Digestibility of Organic Matter after Dry Processing in Danish Experiments.

	Kg NaOH per

100 kg straw
	In vitro digestibility
	In vivo digestibility (sheep)

	0
	40.8
	48.2

	2.0
	51.8
	51.4

	3.0
	59.6
	59.6

	4.0
	66.4
	62.3

	5.9
	74.0
	66.7


Source: Vestergaard Thomsen et al. 1973 cited by Homb et al. 1976.

f. Ammoniation process 

In several European countries the process is commercially applied and widely used for improvement of poor roughages. In Central Europe most of the beet pulp is now ammoniated to supply necessary NPN because the crude protein level of sugar beet pulp can double. In Denmark and Norway, farmers use large poplyethylene sheets to cover the straw. This after filling with 2.5-3.0 percent NH3 (including filling and sealing) is now being established as a special service to farmers through private companies. The digestion coefficients show a remarkable improvement (Hom et al. 1976). While untreated straw showed 48 percent digestibility, that of ammoniated straw was 66 percent and for conventional hay 59 percent (in vivo tests). 


Experiments on lambs carried out at the University of Guelph (Mowat et al. 1976), have compared alkali treatment with ammonia treatment of maize Stover used as a sole feed (98%). The only additional ingredient used were urea, minerals and vitamins to balance this un-conventional ration. It was concluded that harvesting the stover dry or semi dry and keeping with 3% ammonia increased organic matter intake by 45% and energy digestibility by 12% - thus equating corn stover to good quality haylage on an energy basis. More development is needed on methods of storage and treatment of dry stover with either hydrated or anhydrous ammonia. 

Conclusion:

We have the technology available to improve the quality of crops residues or organic waste to substitute them with moderate or high quality forages in cattle feeding. The step forward should be to prepare a research based-commercial feasibility through postgraduate thesis work for investigating the industrial aspects of the activity and to propose feasible model covering all aspects for replication at field level.




Feed processing whole set equipment




Double shaft paddle mixer
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Pallet mill
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Water-drop Type Hammer Mill
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Rotary Grading Sieve
[image: image6.jpg]I

i
)




Organic Fertilizer drier

