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Abstract

Nepal is an agricultural country where more than 60% of people depend upon agriculture(Karki and Ghimire, 2003). Total contribution of agricultural sector in GDP of Nepal is 32.35% (MOAC, 2008/09). Among them contribution of livestock sector in total GDP is 30% (FAO, 2005) and pig is second contributor in meat production according to record of MOAC, 2008/09. Pig can convert feed efficiently in short period of time and give income in short time of period. But Nepalese breed, due to lack of improvement and effective research, is unable to perform better compared to exotic breed. Indigenous breeds of Nepal are Chwache, Bampudke and Hurrah. If we are able to improve indigenous breed, we can improve our living standard by commercializing the pig production. So for the improvement of the indigenous breed of pig, we need to identify some economically important traits of indigenous breed which can be improved. Some important traits of indigenous breeds of pig are Total litter weight at weaning, Weight at 154 days of age, Economy of gains from weaning to market weight Carcass desirability etc. This paper is the literature review related to the traits of pig that are economically important. 

Introduction

Nepal is one of the under-developed landlocked country which is located in between two large countries India and China with 80 ̊4” to 88 ̊12” east longitude 26 ̊22” to 30 ̊27” north latitude. Agricultural production is the main product and more than 60% of the population depends upon agriculture (Karki and Ghimire, 2003). Contribution of agriculture in GDP of Nepal in 2008/09 is 32.35% whereas it was estimated to be 38.81% in 2004. The livestock sector contributes 30% of the agricultural GDP (FAO, 2005). Farmers with a small land holding of between 0.2 and 0.5 hectares land keep almost 25% of the livestock. A distinct pivoted role of the livestock is well established in the farming system of Nepal since it functions as a supplier of mature and high value animal protein (Karki and Ghimire, 2003). People who have either no land or own less than 0.2 hectares possess about 11% of the livestock (FAO, 2005). The livestock population of the country namely cattle, buffalo, goat, pig and fowl are 7, 4.2, 7.4, 0.9 and 23.2 (in million) respectively (ABPSD, 2006). The annual growth rate is 1.12% in cattle, 1.93% in buffalo, 2.03% in goat, 4.55% in pig and 4.7% in poultry (Karki and Ghimire,2003). 
Pig in Nepal
Pig is one of the oldest domesticated animals. People of certain ethnic groups such as Rai, Limbu etc. prefer to keep more pigs, especially black ones, for festivals and ceremonial purposes. Pig farming has been accepted socially and culturally by certain ethnic groups only. Initially production and consumption of pig is confined with some ethnic groups. But now-a-days due to urbanization and commercialization, production of pig is increasing. Population of pig was found to be highest in Central Region (194,462) and lowest in Far Western region (55,429). It is also getting popular due to its short crop cycle, high benefit and easy feeding habit and is based on agricultural by-products and kitchen wastes. Pig meat is becoming popular and the production volume has been estimated at 15,389 metric tons in the year 2004.
	Pig Population by Development Region in Nepal

	Dev Region
	Pig Population
	Pig Population %
	Pork production Mt
	Pork Production %

	Eastern
	495,230
	52.96
	7,556
	49.10

	Central
	157,371
	16.83
	3,413
	22.18

	Western
	108,449
	11.69
	1879
	12.21

	Mid Western
	126,172
	13.49
	1934
	12.57

	Eastern Western
	47,853
	5.12
	607
	3.94

	Total
	935,075
	100
	15,389
	100

	Source: Department of Livestock Services Report 2005
	


	Pig population in Nepal by Eco-zone

	Eco Zone
	Population
	% of Population 
	Meat production (MT)
	Meat production (%)

	High hill
	102,893
	11.0
	1255
	8.16

	Mid Hill
	492,598
	52.68
	8,449
	54.90

	Terai
	339,584
	36.32
	5,685
	36.94

	Total
	935,075
	100.00
	15.389
	100.00

	Source: Department of Livestock Services Report 2005


Mainly three breeds of Sus domesticus are identified as Nepalese indigenous breed. They are namely Cwanche, Bampudke or Sanu Bandel, and Hurrah. Cwanche is found in mid mountain and are black in color. Bampudke is found in lower hill and is rusty brown to black in color. It is wild species which is also known to be smallest of all the hogs in the world. Adult of Bampudke weights between 20-25 kg.  Hurrah with rusty brown color is found in terai region of Nepal. Among the indigenous breeds, these three breed makes 58% of total population (Kayastha 2006).
Importation of exotic breeds of pigs (Yorkshire, Landrace, Hampshire, Duroc, and Pakhribas black) to Nepal began in 1957. The exotic breed population of pigs constitutes 42% of the country’s total pig population. Over the years, government institutions and non-governmental agencies have imported some exotic breeds like the Hempsire, Landrace, Tamworth, Saddleback and Fauyen, with view to upgrading native ones. The pakhribas Agricultural Centre, a governmental institute, focuses on improving the black pig called The Pakhribas Cross. But, these Pakhribas Cross breeds are popular in the country with the common name of “Dharane” pig.

Pig breeding system

Pure breeding or cross breeding system is being followed only in case of exotic breeds such as, Hampshire, Landrace, Yorkshire, and Duroc. Crossbreeding and cross-crossing among these breeds is being practiced for commercial pork production. However, pure breeding of these

breeds to maintain the parent stock is being encouraged. Feeding system Pig producers will have to continue using a combined program of scavenging with little supplementation of wheat and rice bran particularly during finishing period. In addition, some good quality fodders can also be provided especially on farms, which produce legumes as part of the pasture program. The advantage of complementary forage feeding is that it can counteract certain deficiency symptoms that arise due to improper balance of certain minerals and vitamins.

Economically Impotrant Traits of Pig and Their Measurement

Breeding program focuses to those traits that are valuable from economic point of view which can be improved. Selection for many different traits of which are of minor importance, such as color patterns, will result in less selection pressure being applied for those traits that ere most important. For this reason, the discussion here will be limited to only the most important traits.

1. Total litter weight at weaning

Litter weight at weaning is a measurement of net merit for pre-weaning performance in swine. It gives a measurement of the fertility of sow, because the heavier litters at weaning are usually the larger litters. It also is an indication of the milking and mothering ability of sow and the vigor and growth rate of the pigs. Litter size and weight at weaning are determined by the number of pigs born per litter and the ability of these pigs to survive to weaning. To wean a litter of 10 pigs, sows must farrow at least 10, and in most cases one or two more. On the other hand, large litters at birth are not advantageous if the sow is a poor mother and crushes many of her pigs during their first few days of life, or if the pigs are born so weak that they fail to survive to weaning.  Much of this trouble can be prevented by proper feeding and management of the sows and litters, but gene actions of various types are known to affect these traits

To measure litter size and weight at weaning accurately, it is necessary to identify each litter, and preferably each pig, at birth, by using an ear-marking system or by tattooing a number of the pig’s ear. Many ear-making systems   have been proposed by breed associations and by experiment stations, all of which are satisfactory. The ear-notching system may be used to identify several thousand individual pigs by litter number and individual number.

In the past, most pigs have been weaned at 56 days, but since the advent of sow milk replacers and higher quality creep rations, many pigs are being weaned at from three to five weeks of age. The age at weaning will depend upon the wishes of the swine breeder, his facilities, and the farrowing system he is following.  For selection purposes within a herd, however, all pigs should be weaned at the same age, so that litters may be compared on the same age basis. Often it is not possible to weigh all the litters as they reach an expect age. Correction factors have been calculated to adjust litter weighs to a 56-day basis. The one given in table below may be used for this purpose. To use these correction factors, let ys suppose that pigs were weighed 61 days of age instead of 56. The weight is adjusted by multiplying the weight of litter at 61 days by correction factor (0.8779) given in table.
Table: Correction Factors for adjusting litter weights of pigs to a 56 day basis

	Age when weighed(days)
	Multiply total litter weight by this factor to adjust to 56 days

	50
	1.1801

	51
	1.1471

	52
	1.1154

	53
	1.0849

	54
	1.0555

	55
	1.0272

	56
	1.0000

	57
	0.9738

	58
	0.9485

	59
	0.9241

	60
	0.9006

	61
	0.8779

	62
	0.8560

	63
	0.8359


2. Weight at 154 days of age 
The weight of each pig at 154 days of age is another important economic trait. A weight taken at this time is actually a total measurement of all gains made from birth. If 56-day weighs for each pig are available, the rate of gain from weaning to 154 days of age can be calculated by dividing the weight gained by 98. Since it is not always possible to weigh each pig or each litter at exactly 154 days  of age, correction factors have been devised to adjust the weighs to this standard age basis. The following has been suggested for this purpose:



Adjusted weight   =    actual weight + 154 (199) – 154

                                                                     actual age + 45

Other breeders prefer to record the average daily gain from shortly after weaning to a market weight of 200 pound. As a general rule, no correction is made for the age of pig, but the number of pounds gained divided by the total days on feed gives an average daily gain figure.

 Post-weaning gains are easy to calculate for each pig, weather a standard 154-day weight or the average daily gain from weaning to market weight is used. For accuracy of records, it is to be emphasized that pigs fed in groups or litters must bear individual identification numbers.

3. Economy of gains from weaning to market weight

The economy of gains is also of considerable importance in pork production. The amount of feed required per pound of gain by individual is difficult to calculate, however, because it requires individual feeding, which is expensive and impractical. Individual feeding is usually practiced only for boars, because a boar is a most important signal individual in the herd; he supplies one-half of the inheritance for only one. In addition, fewer boars are required for breeding purposes, and only the top   herd-sire prospects need to be individually fed.

Estimates of the feed efficiency for a pig may be obtained by feeding an entire litter together in one pen or by feeding two barrows (or boars) and two females together from weaning to market weight. This gives a figure for each litter and there by an estimate for each member of a litter. Feeding of pigs in this manner is less expensive than individual feeding, but still is not practical enough to be used by many breeders. It is being used to a considerable extent by swine- evaluation stations now in operation in us.

All pigs within a herd  should be compared on as nearly the same basis as possible  for efficiency of gains by starting them on feed at about the same weight and taking them off the gain test at same final weight. This is necessary because a pig requires more feed per pound of gain between 100 and 200 pounds than 50 and 100 pounds. For this reason, the beginning and ending weight for all of the pigs is held as constant as possible in measuring the economy of gain.

Pigs to be compared for efficiency of gains must all be fed the same ration. Less pounds of feed per unit of gain will be required with concentrated, high energy rations than with bulky, less concentrated rations. Different herds denote do not all get the same kind of rations, and for this reason, it is difficult to compare their economy of gain  figures where management and feeding practices may vary widely also, making comparisons difficult. Another consideration is that, unless self feeders are adjusted very carefully, feed waste may be considerable, and resultant economy of gain figures may be inaccurate. Fortunately, a rapid rate of gain is genetically and phenotypically co-related with more efficient gains. Improvement in rate of gain through selection should also improve efficiency of gains.

Table: The variation in performance of Duroc Boars fed in individual pens from weaning to 200 pounds live weight

	No of Boar
	Avg. daily gain (lb)
	Feed consumed per day (lb)
	Lb of feed per pound grain

	104
	2.03
	7.51
	3.70

	105
	1.96
	7.54
	3.85

	148
	2.14
	7.94
	3.70

	157
	2.05
	7.51
	3.67

	207
	1.89
	7.49
	3.97

	209
	2.03
	7.67
	3.78

	209-1
	1.76
	6.96
	3.96

	236
	1.81
	7.06
	3.89

	276
	1.86
	6.67
	3.59

	365
	2.17
	7.48
	3.43

	500
	1.66
	6.69
	4.03


4. Types and conformation score at market weight

Different views may be expressed on the value of recording time and conformation scores of pig at market weight.  Until the last few years, most of the emphasis in swine production and selection was on show-ring type. More recently, however, type and conformation have been emphasized less, and preference has been given to the percentage of lean cuts whenever possible. Nevertheless, there is certain amount of correlation between meatiness and scores for meat type. Thus, this trait should be given consideration by pure breed breeders. 

Many complicated scorecards have been used in the past, but probably they are of no more value than a simple scoring system in which the animals are scored A, B, C, D and E, with A being the most desirable and E the least desirable. Scores of this kind are more valuable when a committee of 3 0r more judges does the scoring and an average is recorded for each pig.

5. Carcass desirability

More and more attention is now being paid by breeders to carcass desirability in swine, mainly because of the demand for more lean and less fat in pork products. Formerly, carcass desirability could be determine only after slaughter, but in recent yrs attempts have been made to measure carcass quality in live animal before slaughter. One of the most useful methods developed in the measurement of back fat thickness in the live animal by using a scalpel to cut the skin and then thrusting a ruler into the fat until it is stopped by contact with the muscle fibers if the body. Measurement of the back fat thickness in the live hog by this method is as accurate in most instances as measurements of back fat taken in the carcass, and has been a valuable criterion in selecting breeding stock.
Other methods of estimating the amount of lean and aft in the live animal are determination of the level of creatinine in the blood and urine, blood lipids, blood volume, and changes in then leucocytes numbers at the end of the fattening period. None of this has proved to be accurate enough for selection purposes, but continued studies may develop methods of greater values. Machines utilizing the principle of high frequency sound, which  give a different reading in contact with fat and then in contact with lean, are been used under the practical conditions. 

Carcass data on littermates of breeding animals have been used for selection purposes. This method of selection has been used in Denmark for many yrs in the development of bacon qualities in the landrace breeds. It is now being used in many other countries and in United States, many of the breed associations has initiated the meat hog certification program in which a barrow and gilt from a litter are used to obtain carcass data to certify the litter. Certification of litters id dependent upon the length of the body, back fat carcass, and area of loin-eye muscle at certain weights. Litters that qualify must also meet certain age standards at slaughter and must be from a production registry litter.

Carcass data obtained in swine evaluation stations include the body length measurements, back fat thickness, area of loin-eye muscle, and percentage of lean cuts. These criteria are used to identify those strains or individual that posse’s inherent meat type and other desirable performance qualities so they may be used to produce their kind in an attempt to raise the genetic worth of entire population. 

Table: Heritability estimates for certain traits in swine

	Trait
	Approximate heritability in percent

	Items of confirmation
	

	Length of body
	50-60

	Length of legs
	60-65

	Number of vertebrae
	70-75

	Number of nipples
	30-40

	Type score
	30-40

	Performance characters
	

	Number of pigs farrowed
	5-10

	Number of pigs weaned
	5-10

	Weight of litter at weaning
	15-20

	Weight of pig at 5-6 months
	20-25

	Growth rate (weaning to 200 lb)
	25-30

	Efficiency of gain
	25-30

	Gestation length
	20-30

	Caracass items
	

	Length
	50-60

	Loin to eye area
	45-55

	Thickness of back fat
	40-50

	Thickness of belly
	40-50

	Percent of ham
	40-50

	Percent of shoulder
	40-50

	Percent of fat cuts
	40-50

	Percent lean cuts
	35-45

	Carcass score
	40-50

	Muscle quality
	30-40


APPROACHES FOR IMPROVEMENT IN NEPAL:

Activities relating to animal breeding started in the country in 1960/61 with the initiation of artificial insemination (AI) programme to upgrade the native cattle by using the warm semen of the exotic breeds through Livestock Improvement Section. Artificial Insemination project was established in Tripureswor in 1968/69 that helped to establish the liquid nitrogen plant in Tripereswor and the production of frozen semen started in the following years. In those days,the AI programme was restricted to Kathmandu valley. AI programme of Tripureswor was then shifted to khumaltar and was upgraded as Animal Breeding Section under the Central Livestock Development Center in 1985/86. This helped in expanding the AI activities in other districts to conduct the genetic improvement programme. During this time CLDC was under the Department of Livestock Service (DLS). The Animal Breeding Section was upgraded to Central Animal Breeding Division under National Agriculture Research and Service Center(NARSC), Khumaltar in 1988/89. Later in 1991, NARSC has been changed to Nepal Agricultural Research Council (NARC) as an autonomous institution under “Nepal Agricultural Research Council Act-1991” with the prospect of having an efficient, effective and dynamic agricultural research system in the country and accordingly, the Central Animal Animal Breeding Division was changed to Animal Breeding Division under the Council. The Council now has two major research institutes; National Agriculture Researh Institute (NARI) and National Animal Science Research Institute (NASRI). Animal Breeding Division is working as one of the disciplinary division is working as one of the disciplinary division under NASRI, since its establishment.

Animal Breeding Division is one among the technical divisions of National Animal Science Research Institute (NASRI) under the Nepal Agricultural Research Council (NARC). The division is responsible and mandated for the systematic evaluation and improvement of native genetic resources and introduced breeds of different livestock species intending to improve the livestock productivity. The Division is situated in Khumaltar, satdobato, Lalitpur, District(south of Kathmandu on the way to Godavari) at an altitude of 1360 masl. Under genetic improvement, the evaluation of native breeds and their improvement programme, and investigation of suitable breeds for existing agro-climatic conditions and management systems are being implemented. Studies on the identification of suitable breeds and then development works are also carried out.

In the First and Second plan periods, special attention was given the establishment of experimental farms and livestock centers and the training of middle-grade technicians. At present there are eleven agronomy farms, four crop protection centers, an agricultural implemement research and production unit, 16 horticulture centres, four livestock breeding units, two sheep breeding centres, three pig farms two poultry farms, one hatchery, one research station, 33 veterinary hospitals and dispensaries, three cheese centres, one central dairy, seven fishery units, a resettlement centre and a tractor station.

During the second Plan period 680 middle-grade technicians were trained. One or more middle grade technician was sent to 53 of the 75 development districts to participate in the extension programme. Since three-fourths on Nepal’s is covered by hills and mountains, there is great potential for livestock development. Pastures in the hills can be extensively developed, although relatively few areas are being used at present. Moreover the northern part of the country is at a higher elevation and thus isles suited for food grain development. Therefore, livestock improvement will be emphasized in these regions.

CONCLUSION:

Pig raising is still in the developing stage in Nepal. However, gradual improvement in the acceptance of pork by all the communities is being observed showing a positive indication in the development of pig farming. The indigenous pig in Nepal is a scrub animal and small-sized that produces small number of litters, is a slow grower and has pork of quality. So, they do not grow quickly because they are generally reared as scavengers. However, commercial pig production in some of the districts is developing very fast. The pig growers need regular supply of piglets of good genetic quality. They need training on low-cost production technology, modern husbandry practices together with knowledge on zoonotic diseases in order to produce good quality pork from healthy pigs, which can fetch better price. Emphasis should be given to a production program in specific selected areas in order to develop a growth axis and farmers should be trained in production technology and market-oriented production systems. Marketing mechanisms at the local level need to be established, strengthened and linked to the marketing wastes better. All in all, the indigenous breeds are hardy ones suitable to the vast climatic difference prevalent in the country. Taking into view the economic condition of the people of Nepal these breeds are very much useful species. As these breeds are precious, government is making some effort in their preservation but enough conservation practices have not been undertaken. However, in view of the importance of pig to the economy, greater stress should be given to this sector in the government plan.
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