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EJTRODUCTION

Increased food production for  human beings is  the prime 
objective o f a ll  planning in the developing countries. It i!s 
inadequately realised that animal products like milk, meat, 
egg and fish  provide nutrients, both in quality and quantity, 
that can be e ffic ie n tly  utilised  by human beings.

Acute scarcity o f  animal protein in India is  reflected  
from the fact that the per capita consumption of the same per 
day is  only 5.6 g- against the recommended daily allowance of 
20 g. (Borgstrom, 1973). The animal protein shortage becomes 
more and more acute with rise in population and increased 
consumption owing to better purchasing power o f the people.
The indicative torId Plan for Agricultural Development projected 
an increase o f  not less than 166 per cent in the demand for 
meat from 1965 to 1985. The anticipated production o f beef, 
mutton and chevon w ill be insufficient to meet this requirement. 
The modem swine industry can play a v ita l role in meeting this 
increasing protein needs (FAQ Report, 1971).

The contribution o f pigs to global meat production stands 
second only to that o f beef ca ttle . Of the total meat production 
o f 95 m illion metric tonnes in 1969-70, pork formed 35.3 per |cent 
as against 41.0 per cent and 15.2 per cent respectively by beef 
and chicken (Borgstrom, 1973).



The world wide d istribu tion  o f  swine evidently demonstrates 

th e ir  adaptability  to varying conditions while their heavy con

centration  in  certa in  areas suggests th eir preference over those 

elsewhere. The hog production is  c lo se ly  related  to dairy 

industry in Denmark and Holland, to that o f  harley and potato 

production in Germany and Roland, to corn production in United 

States and to wheat production in A ustralia. In China, the high 

hog population is  supported mainly by agricu ltura l byproducts 

and household wastes.

In India, p ig ra isin g  is  s t i l l  not in a satis fa ctory  

sta te , with a hog population o f  only 68.84 lakhs (1972 Census) 

and is  almost en tire ly  in the hands o f  people with l i t t l e  

resources, who continue to fo llo w  primitive methods o f rearing. 

The common Indian pig is  a scrub animal, slow grower, small 

sized and producer o f  small l i t t e r s .  Recognising the merits 

and poten tia l o f  exotic breeds o f  pig as a source o f  animal 

p rotein , the Government o f  India is  paying considerable attention 

to the development o f  pig industry. A number o f p ig production 

eentresand bacon fa ctories  have been established in several 

States and the farmer is  being educated on s c ie n t i f ic  l in e s .

The pigs are the idea l suppliers o f  high quality meat.

Pigs e x ce l a l l  other meat producing animals except perhaps 

well kept b ro ile rs  in feed conversion e f fic ie n cy  in as much as 

they require only 2.5 to  3 kg. o f  feed for  each kilogram o f  meat 

produced. I t  has been shown that while 20 per cent o f  the gross
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energy in  the feed, is  converted into human food by the p ig , 

i t  i s  15 per cent by the dairy cows and 7 per cent fo r  egg 

production by hens (Maynard, 1946). Swine can e f fe c t iv e ly  

u t i l is e  agricu ltu ra l byproducts and industria l waste materials 

as rubber seed cake, tapioca starch waste e tc . One important 

economic advantage which favours hog production is  the a b ility  

o f  the p igs to m ultiply fa ster and to attain  early sexual 

maturity. Compared to other meat animals, pigs y ie ld  higher 

dressing percentage. Also pork has higher energy value than 

eith er beef or mutton.

Feed contributes 70 to 80 per cent o f the to ta l cost o f  

pork production. S c ie n t ific  feeding o f  pigs has contributed 

much to better growth ra te , feed e ffic ie n cy  and carcass quality 

in pigs and has helped in reducing production costs and increas

ing p r o f i t s .

Growth ra te , feed e ffic ie n cy  and carcass quality  are v ita l  

fa c to rs  influencing the cost o f  fa tten er production in swine 

enterprise. These factors  are related  to liv e  body weight and 

age, quality and quantity o f  feed , genetic p o ten tia l, environ

ment and m iscellaneous fa c to rs . The main fa ctors  that exert 

a dominating influence on feed conversion e f f ic ie n c y , growth 

rate and carcass quality are the body weight o f  the animal and 

the d ietary protein  le v e l.

The feed e f f ic ie n cy  is  maximum at the early stages o f  

growth and i t  decreases with increasing age and livew eight (Field
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et, a l. 1961; IleCampbell and Baird, 1961; Blair £t a l. 1969;
Ranjhan et a l. 1972 and Kumar et a l. 1974). live weight of 
the pigs affects the carcass composition and quality of port 
(Mullins et a l. 1960; McCamptell and Baird, 1961; Cutbertson 
and Pomeroy, 1962; Stant et a l. 1968; Narayana Hao et, a l. 1968 
and Shuler et a l. 1970). Obviously, the weight of the animal 
at which i t  is slaughtered, influences the economics of fattener 
production.

National Research Council (1969) has recommended protein 
levels of 14 and 13 per cent in the diets of fattening pigs 
beyond 35 tg. and 60 kg-live body weight respectively. Several 
workers have reported higher average daily gains on higher 
protein levels (Robinson et a l. 1964; lee et a l. 1967; Jurgens 
et a l . 1967 and Cole et a l. 1969) while no such effect has been 
noticed by certain others (Aunan et a l. 1961; Hale et a l. 1967 
and Lucas et a l. 1971). It has been found that feed efficiency 
was higher at higher protein levels in the in itia l growing 
period o f the pig (Robinson et a l. 1964; Seymour, 1964; Lee et al. 
1967; Cole et a l. 1969; Kbrnegay et al. 1973 and to&hlstrom et, a l. 
1971). Better carcass quality for pigs fed higher protein levels 
was reported by Ashton et a l. (1955); Seymour et a l. (1964); lfellace,
(1966) Hale et a l. (1967); Blair et a l. (1969)and Bereskin et a l . 
(1976).

Prom the foregoing paragraphs, i t  is evident that infor
mations on the level o f dietary protein for fattening pigs for



most e f f i c i e n t  gains and on the most econom ical weight a t which 

the p ig s  have to he slaughtered are c o n f l i c t in g .  A d e ta ile d  

in v e s t ig a t io n  was, th e re fo r e , taken up to study the growth r a te , 

feed  con vers ion  e f f i c ie n c y  and carcass c h a r a c te r is t ic s  o f  

fa tten in g  p ig s  maintained on two d ie ta ry  regimens and reared 

upto th ree  d if fe r e n t  l iv e  body weights m  order to  assess the 

com parative econom ics o f  production  and to make su itab le  

recommendations to the farm er.



REVIEW OE LI SERA SURE



REVIEW OF LITERATURE

Providing an adequate supply o f  good quality protein  in 

the d ie t  i s  the most important pre-requ isite  fo r  e f f ic ie n t  and 

economical gains in swine. The to ta l d a ily  protein requirements 

o f  pigs increase with age and body size hut decrease per unit 

weight and in  re la tion  to energy requirement. According to 

National Research Council (1969), a p ig  weighing 10 kg-requires 

22 per cent protein in feed while a p ig weighing 60 kg- requires 

only 13 per cent protein .

Clawson (1967) reported that da ily  feed intake o f  pigs is  

not s ig n ifica n tly  influenced by le v e l o f  protein  in the d ie t  as 

long as the ammo acid balance o f  the ration  is  adequate. He 

found s ig n ifica n t depression in ca lo r ic  intake with increasing 

lev e ls  o f  d ietary ca lories  when protein le v e l was inadequate 

and even more depressed ca lo r ic  intake with an amino acid 

imbalance. Booragart and Baker (1973) stated that the expression 

o f  amino acid requirements as a percentage o f  d ietary crude 

protein  is  preferable to that as a percentage o f  to ta l d ie t .

In h is studies with growing p igs he found the tryptophan require

ments to be 0 .71 , 0.6 7  and 0.66  per cent at the dietary protein 

le v e ls  o f  10, 14 and 18 per cent resp ective ly . Baker e,t a l .  

(1975) found that the amino aoid requirements o f  the pigs are 

a ffe cted  by protein  leve ls  in the d ie t . According to them, the 

d ietary lysine requirement o f  growing pigs decreased by 0 . 02i per 

cent o f  the d ie t  fo r  each one per cent decrease in the level' o f  

d ietary prote in .



7

Influence o f  protein level on growth and feed efficiency 
has been extensively studied. Several reports indicate that 
growth response and feed efficiency are significantly increased 
only during the growth period. Vfoodman et a l. (1939) recorded 
significantly  lower growth performance with pigs on low protein 
diets in the growing period hut there was no significant 
difference between high and low protein rations, over the 
whole feeding period. Rohinson et a l. (1964) in their studies 
using 19, 14, 16 and 12 per cent protein levels found signi
ficant growth response only in the early stages of growth.
Cole and Luseombe (1969) reported a significant increase in 
growth rate in pigs of 50 to 120 lbs live  weight over those 
above 120 lbs live weight, with dietary crude protein levels 
o f 17r1 to 13.7, 13.8 to 12.0 and 11.2 to 10.3 per cent.
Blair et a l. (1969) did not find any increase in weight gain 
o f  pigs by increasing protein levels beyond 16, 14, 12 and 
12 per cent in weight groups o f 50-100 lbs, 100-150 lbs,
150-200 lbs and 200-250 lbs-respectively. However, the feed 
e fficiency  was improved significantly by increasing protein 
level upto 18 per cent t i l l  100 lbs. live weight. Pay and 
Davies (1973) obtained positive growth response and feed 
e fficiency  upto 55 kg- live weight and negative response 
beyond 55 kg- live  weight while the overall feed efficiency 
was not significantly different at higher protein levels.

Higher overall feed efficiency  and weight gains on
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higher levels o f protein in the diets o f pigs have been reported 
by several workers. Seymour et a l. (1964) found increased feed 
e fficien cy  on higher protein levels in their studies using protein 
levels o f 20-17-14 and 16-13-10 per cent. Higher daily gain and 
feed e fficien cy  have been reported by Jurgens et a l. (1967) at 
16 per cent than at 12 per cent dietary protein level. Lee et a l.
(1967) also obtained similar results with protein levels o f 
21-18-15, 18-15-12 and 15-12-9 pe* cent. Ifellace et a l. (1967) 
using 19-17, 17-15 and 13-11 per cent protein levels found similar 
efficien cy  and gains on the f i r s t  two treatments while animals on 
13-11 per cent grew slower and less e ffic ie n tly . Cunningham et a l. 
(1973) found that pigs fed a 14 per cent protein diet had higher 
gain and feed efficiency  than those fed 10 per cent protein d iet. 
Higher feed efficiency and daily gains were obtained only in the 
higher protein sequences used in their studies by Komeg.ay et a l. 
(1973). Crammer et a l, (1970); Tanksley (1970) and fehlstrom 
et a l. (1971) have obtained similar results. B eilis  (1965) got 
beneficial results on a higher dietary protein level throughout 
tne growing and fattening period. Braude and Rowell (1968), on 
the other hand, could get only slight improvement in feed e f f i 
ciency in similar seddies. No significant improvement in the 
average daily gain and feed efficiency was noted on higher 
protein levels by Aunan et a l. (1961); Hale et a l. (1967); Sfong 
et a l. (1968) and teillace et a l. (1969).

Meade et a l. (1965) found increased feed intake on a low
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protein d iet tut no significant increase was noticed on daily 
gain. Baird et a l. (1975) observed greater efficiency of protein 
conversion on low protein diets.

The conflicting reports on the b io log ica l and economical 
e fficien cy  o f different levels o f protein in the diet are a ttr i
buted to variab ility  in the levels and sources of protein and 
stages at which the levels are changed. Robinson et a l. (1964) 
have emphasised the need to give due regard to the quality o f 
the carcass in setting up the needs o f pigs, as the criteria  o f 
growth and feed efficiency alone may give rise  to suboptimal 
protein leve l recommendations.

Energy is  an important factor governing the tota l food 
allowance. The maintenance component o f the tota l energy 
requirements during the growth increases regularly with body 
size but the additional demand for growth varies with the rate 
and composition o f tissue formed. Per unit body weight, the 
amount o f energy represented by growth tissue formed decreases 
with age, re flectin g  the declining rate of body increase 
measured on a percentage basis. The energy cost per kilogram 
o f  protein and fa t  synthesised by p iglets was estimated to be 
7.43 and 12.05 Kcal. Metabolizable energy respectively (Burlacu 
et a l .  1973). Agricultural Research Commission (Britain) states 
that a pig weighing 20 kg. gaining 500 g. daily requires 3.05 Meal, 
o f digestible energy while the pig weighing 60 kg.gaining 790 g. 
daily requires only 6 . 68. Moal.daily. National Research Council
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(1973) recommends 3,500 Kcal-per kg o f  feed fo r  p igs weighing 

upto 20 kg. l iv e  weight and 5,300 Kcal-per kg fo r  fin ish in g  p igs .

Several workers have studied the influence o f  energy 

le v e l  in the d ie t  on d a ily  gain and feed e f f ic ie n c y  in p ig s . 

Shorrock (1940) and Thompson (1940) found that considerable 

economy was gained by r e s tr ic t in g  feed  during the fattening 

period  o f  100-200 lbs liv e  weight. Barber e t  a l .  (1957) found 

that pigs fe d  to appetite gained fa s ter  but le ss  e f f i c ie n t ly  

than sca lefed  p ig s . Braude e t  a l .  (1958) observed that feed  

conversion was b e tter  fo r  p igs on re s tr ic te d  feeding than fo r  

those fed  adlib itum . Plank and Berg (1963) a lso  noted that 

l ib e r a l  feed in g  caused in fe r io r  feed conversion in p igs. 

Vanschoubrock e t  a l .  (19 6 7) reported a decrease in d a ily  gain 

and increase in feed e f f ic ie n c y  on feed r e s t r ic t io n . B la ir  

e t  a l . ( 1969) found an increased feed  e f f ic ie n c y  with increased 

feed le v e ls  in p igs o f  50-100  lbs  l iv e  weight.

Energy u t i l is a t io n  is  influenced by crude f ib e r  le v e l 

and i t s  source. Baird e t  a l. (1970) found that higher crude 

f ib e r  le v e ls  increased feed requirements and reduced d a ily  

ga in . Bowland and B ickel (1970) reported  that f ib e r  le v e ls  

a t constant energy le v e ls  had no e f fe c t  on rate o f  ga in , feed 

e f f i c ie n c y  or carcass leanness. Baird e t  a l .  (1975) found 

that crude fib e r  le v e ls  had no e f fe c t  on growth rate provided 

the energy density i s  adequate. Troelson and B e ll (1963) 

opined that source o f  crude fib e r  may a lso  be a fa c to r  in  i t s
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u tilisa tion .

linergy protein inter-relationship in the diet of pigs has 
been well established. 2he need for a higher protein level with 
increased leve l o f dietary calories has been emphasised by 
Sewell et a l. (1961); Clawson et a l. (1962); Manners and IfcOrea 
(1963); Anderson and Bowland (1970); Allee et a l. (1971) and 
ieibbrandt et a l .  (1975). Clawson (1962) found that a narrow 
protein energy ratio supported the most rapid gain during the 
f ir s t  23 days. But this difference was not apparent at the 
time the animals reached market weight.

Daily gain and feed efficiency are markedly influenced 
also by age and live  body weight. A progressive decrease in 
feed efficien cy  with increasing live weight has been reported by 
several workers suggesting a negative correlation between live 
weight and feed e fficien cy  (Field et a l. 1961; MbCampbell et a l. 
1961; Blair et a l. 1969; Ranjhan et a l. 1972 and Kumar et al. 
1974). MoCampbell et a l. (1961) have observed a decrease in 
average daily gain in pigs beyond 170 lbs. live body weight 
while Blair et a l. (1969) have obtained a linear increase in 
a similar study.

Influence of environmental factors like temperature, 
humidity and season on the feed efficiency and energy require
ment has been well studied. Capstick and Wood (1922) and 
Mount (1969) found that energy expenditure was lower at higher 
temperature. Moustgard et a l .  (1959); Sorenson et a l. (1966)
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and P fe iffe r  et a l. (1973) in d ifferent independent studies 
have established the optimum range o f temperature fo r  fatten
ing pigs as that lie s  between 11 °c and 22°o. Feed consumption, 

rate o f  gain and feed effioienoy were found to be lower at 
temperature above 23°c and lowest at temperature above 30°c 
(Heitman and Hughes, 1949; Heitman et a l . 1958 and Moustgard 

e^ a l .  1959). Houghton et a l. (1964) concluded that eaergy 
requirements o f pigs m the humid trop ics were lower than those 
in temperate areas. Holmes (1973) obtained reduced growth rate 
in pigs exposed to continually high ambient temperature. He 
also found a reduced nitrogen retention at higher temperature 
suggesting other possible metabolic changes in the animals. 
Bruner and Swiger (1963) have reported better feed e ffic ien cy  
in pigs farrowed in summer than those farrowed in f a l l .  Seerly 
et a l .  (1975) have also found higher feed e ffic ien cy  in summer.

Sex has a marked influence on growth and feed e ffic ien cy . 
Itong et a l . (1968) reported a faster growth rate for boars than 

fo r  g ilt s  or barrows. Higher feed e ffic ien cy  (Ifellace3w1964; 
Charette, 1961 and Pay and Davies, 1973) and higher protein 
requirements (Luce et a l. 1975, 1976) have been reported for 

boars as compared to barrows. Faster growth rate, higher feed 
consumption and lesser feed e ffic ien cy  have heen found in 
barrows than in g ilts  (la ird , 1964; Clawson et a l. 1962; Hale 
et a l .  1967, 1968; Bruner and Swiger, 1968; Baird et a l. 1970 
and Cunningham ejfc a l. 1973). tfellace (1968, 1971); IfcBee et a l.
(1969); Tanksley (1970) and Cunningham et a l. (1973) have
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reported higher protein requirements for g ilts  than for 
harrows. No such differences were noticed by Sjong A. Hung 
et a l. (1971); Itbng, Boy land and Stothers (1968) and fehlstrom 
et a l .  (1971).

Aunan et a l. (1961) have established the relationship 
between feed efficien cy  and genotype o f the animal. Heitman 
et a l. (1961) found a lowered feed consumption and feed e f f i 
ciency in pigs with less space allowance. Livingstone (1973) 
could not see any significant e ffect on performance o f pigs 
subjected to rapid changes in the composition o f d iet. Walker 
et a l . (1968) observed that an increase in rate o f gam tends 
to improve feed e ffic ien cy .

Feed additives such as antibiotics improve feed e f f i 
ciency and rate o f gain in p igs. Solnev and Vasilanko (1968) 
observed reduced growth stimulating e ffect on continued feeding 
o f antib iotics in pigs. Smith et a l. (1964) found a better 
growth response in pigs when fed a mixture o f Oleandomycin 
and Oxytetracyclin than Oleandomycin alone. A beneficial 
e ffe ct  on the growth of pigs is  seen on adding copper sulphate 
to the diet o f  pigs (Braude and Ryder, 1973).

She level o f dietary protein has been found to influence 
the carcass quality. Higher levels of protein in the d iet are 
found to increase lean growth (Ashton et a l .  1955; Robinson 
et a l . 1964; Seymour, 1964; Lee, 1963; Hale et a l . 1967; Blair 
et a l . 1969; Cunningham et a l. 1973; Baird et a l .  1975 and
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Mervin e t  a l .  1975), decrease baekfat (Seymour et ad. 1964; 

ithllace, 1966; Hale e t  a l .  1967; Vbng et a l .  1968; Merlin et a l. 

1975 and Bereskin et atl. 1976) and increase dressing percentage 

(Robinson, 1965). Jurgens et a l .  (1967) and Kornegay et a l. 

(1973), on the other hand, noticed  no s ig n ifica n t e f fe c t  on 

backfat thickness o f  pigs fed  a t d iffe ren t d ietary protein 

le v e ls . Several other workers could not fin d  any influence on 

the length o f  the carcass by varying protein le v e ls  (Lee et a l .  

1967; Young et a l .  1968; Meade e t  a l .  1969; lanksley, 1970 

and fehlstrom e t a l .  1971). Aim an et a l. (1961) did not find  

any s ig n ifica n t e f fe c t  on any quality o f  the carcass at two 

d ietary protein  le v e ls .

Carcass quality is  influenced by energy le v e l in the 

ra tio n . MefSeekan and Hammond (1939), Braude e t  a l .  (1969) 

and Baird et a l .  (1970) have observed adverse e f fe c ts  cn 

carcass quality on ra tion  with high energy le v e ls , l&th in

creasing le v e ls  o f  energy, B lair e t a l .  (1969) obtained fa tte r  

carcasses at a l l  liv e  weights. Shey have reported lesser fa t , 

longer body and greater eyemuscle area fo r  feed restr ic ted  

p ig s . Babatunde et a l .  (1967) found higher percentage o f  

body protein  in energy re s tr ic te d  p igs . Robinson (1965) could 

not fin d  any s ig n ifica n t e f fe c t  on any o f  the carcass character

i s t i c s  except carcass length, with high energy d ie ts . Elseley 

e t  a l . (1964) reported only s ligh t d ifferen ces in the re la tive  

proportion o f  bones and muscles in d ifferen t parts o f the body
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o f pigs with large differences in feeding pattern. Braude and 
(Townsend (1958) and Babatunde et a l. (1967) found softer fat 
and higher per cent unsaturated fatty acids under restricted 
feeding, lee et a l. (1973) have stated that the increase in 
lean percentage in restricted feeding is  primarily due to a 
reduced baekfat thickness.

live tody weight markedly influences carcass characteris
t ic s . Smith (1957), Emerson (1964), Agarwala,(1963), Kanev 
(1965), Gudilin (1966), Harayana Rao et a l. (1968), lavrentjeva 
et a l. (1970) and Kumar et_ g l. (1974) have found positive cor
relation between dressing percentage and live weight. McCampbell 
S i jil. (1961), B eilis and (Taylor (1961), Emerson et a l. (1964) 
and Lavrentieva et a l. (1970) observed that carcass length 
increases with increasing live weight. Baekfat thickness 
(Mullins et a l. 1960; Field et a l . 1961; Beilis e i  a l. 1961; 
McCampbell et a l. 1961; Cutbertson et a l. 1962 and Kanev, 1963) 
and eyemuscle area ( lo e ffe l, Derrick and Peters 1943; B eilis 
et a l. 1961 and Kumar et a l. 1974) are also reported to be posi
tively  correlated with live weight. Mullins et a l. (1960), 
Emerson et a l. (1964), Stant et a l. (1968) and Shuler etL a l.
(1970) have reported negative correlation between dressing per
centage and per cent o f primal cuts.

Effects o f environmental factors like temperature and 
climate on the carcass quality in pigs have been studied by
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Moody et a l. (1961) and Bruner et a l. (1968), who found fatter 
carcasses in pigs maintained in summer while Baird et gl„ (1970) 
observed shorter fatty carcass with larger loineye area in 
winter fed pigs.

Sex of the animal is found to have marked influence on the 
quality of carcass. Gilts are found to produce superior carcas
ses with lesser backfat (Braude et al. 1959; Handlin et a l. 1961; 
Charette, 1961; Moody et a l. 1961; Buck, 1963; laird, 1964 and 
Hale et, al. 1967), larger eyemuscle area (Handlin et al. 1961; 
Charette, 1961; Hale et a l. 1967, 1968; Wong et a l. 1968; Cunning
ham et a l . 1973 and Mervin et al. 1975) and higher percentage,of 
primal cuts (Buck, 1962; Doornebal, 1967; Hale et a l. 1967 and 
Leroy, 1969), than barrows. Prescott et; a l.(1964) and Pay et al. 
(1973) reported that boar carcasses were leaner and had larger 
eyemuscle area and decreased backfat thickness than barrows. 
Ithllace (1944) and Zobrisky,jj(1959) have found greater development 
of head and shoulders and higher bone percentage for boar carcas
ses than for barrows. Moody et al. (1961) obtained a higher
yield of lean and larger loineye area for boar carcasses as 
compared to their litte r  mate barrows and g ilts .

I

i



MATERIALS AND METHODS



MATERIALS M 2 METHODS

Animals

large Wiite Yorkshire p igs  belonging to  the U niversity 

Pig Breeding Farm, Mannuthy formed the animals fo r  the study, 

Thirty s ix  weaner p igs from f iv e  l i t t e r s  were d iv ided  under 

tiro d ie ta ry  treatments with eighteen animals each (D ietary 

treatment A and B ). The animals in  each o f  the d ietary  tr e a t 

ments were fu rth er d ivided  in to  three groups o f  s ix  animals 

each (Group I ,  I I  and I I I ) .  The animals were a llo tte d  randomly 

in to  the d if fe r e n t  treatments and groups as uniform ly as p o s s i

b le ,  in  regard to th eir age, sex and weight. The males used in  

th is  study were castrated a t s ix  weeks o f  age. The experimental 

animals m  each group were housed in a c lo sed  fu l ly  roofed  pen 

o f  1 1 .5  sq . metres with f a c i l i t i e s  fo r  feed in g  and watering.

The animals were dewormed and sprayed against ectopa ra sites  

be fore  the commencement o f  the experiment.

D iets

The d if fe r e n t  experimental d ie ts  and th e ir  percentage 

chem ical com position are given below.

Percentage com position o f  the experimental d ie ts

Grude protein  le v e ls
Ingredients

18% 16/<> 14/i

Tapioca
D eoiled  groundnut cake 
Dried f is h  (unsa lted ) 
R ice bran 
Mineral mixture

44.0  50.0
25.0 23.0
15.0  10.0
15 .0  16.0

1.0  1.0

53.0
18.0 
10.0 
18.0
1.0



18

S a lt , Aurofac 2A and Vitamin AB2B3 were added at the rate o f  

2 .5 Isg, 5 .0  kg and 100 g per m etric tonne re s p e c t iv e lj in  a l l  

the d ie ts .

Percentage chemical com position o f  the experimental 
d ie ts

Crude protein  le v e ls

18$ 16$ 14$

Moisture 9.7 9 .8 9 .7
Crude protein 18.2 16.1 13.9
Crude f ih e r 6.9 7.1 7.4
Ether extract 5.9 5 .7 5.7
Total ash 11.4 9.9 9 .8
Bitrogen fre e  extract 47.9 51.4 53.5
Acid insolub le  ash 4.9 5.1 5.1
Calcium 0.96 0.8 8 0.88
Phosphorus 0.62 0.63 0.68

Methods

She animals in  fche three groups I ,  I I  and I I I  under d ie t  A 

were fed  on the d ie ts  containing 18 per cent pro ie in  upto an 

average l iv e  weight o f  20 kg, 16 per cent protein  upto 55 kg 

and 14 per cent p rotein  t i l l  they were slaughtered while those 

in  groups I ,  I I  and I I I  under d ie t  B were fed  on a d ie t  contain

ing 16 per cent p rotein  throughout the experimental p eriod , u n til 

they were slaughtered.
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A ll  -the animals were fed  the d ie ts  semi-ad lib itum , 

allow ing access to  the feed  fo r  th ir ty  minutes every day 

morning and evening, hater was provided ad lib itum . Records 

o f  feed  intake aid body weights o f  animals were maintained 

fo r  the en tire  period o f  the experiment.

Pigs belonging to the groups I ,  I I  and I I I  under both 

d ietary treatments A ana B were slaughtered when they attained 

body weights o f  5 5 » 70  and 85 kg resp ective ly  fo r  the purpose 

o f  gathering data on carcass ch a ra cte r is t ics . A ll  the animals 

were fasted  f o r  fourteen hours and th eir weights recorded 

before they were slaughtered.

The dressed weights o f  the carcass with and without head 

were recorded, the head being removed at the a tla n to -oce ip x ta i 

jo in t ,  length o f  the carcass was measured from the anterior 

aspect o f  the f i r s t  r ib  to the an terior aspect o f  the pubic 

symphysis. Measurement o f  backfat thickness was made at three 

s it e s  v i z . ,  a t the reg ion  o f  the f i r s t  r ib ,  la s t  r ib  and la s t  

lumbar vertebra. She cross se ction a l area o f  the eyemuscle 

was ca lcu lated  from i t s  measurement o f  maximum length and 

breadth taken at the region  o f  the 10th r ib .  By two v e r t ic a l  

s tra igh t lin e  cu ts , one afc the 3rd r ib  and the other in fron t 

o f  the cres t o f  the ilium , the shoulder and the middle outs 

were taken ou t. She tro tte rs  were removed at the hock joint! 

to obtain the ham. l i g h t s  o f  a l l  cuts were recorded . Samples
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o f  body fa t  were co lle cted  fo r  the estim ation o f  fa t  constants. 

Melting poin t, Iodine value and Saponification value were deter

mined by the methods described in A.O.A.C. (1970). S ta tis tica l 

analysis was done follow ing the methods given by Snedecor and 

Cochran (1967).



R E S U L T S



RESUItfS

Data on l iv e  body weights o f  animals maintained on the 

experimental ra tion s  are presented in  fab les  1 to 6 . fab les 

7 to  12 show data on average d a ily  gain and age o f  slaughter 

o f  the animals under experiment. fhe values o f  weight gain 

t i l l  the f i r s t  animal in each group ( I ,  I I  and I I I )  under 

d ie t  A and B reached slaughter weight are represented in 

fig u re s  1 to  3. Data showing feed e f f ic ie n c y  o f  the experi

mental animals are given in fable 13 and represented in  figu res 

4 to  6 . fhe above re su lts  are summarised in fab le  14. fhe 

sex wise data on d a ily  gains is  given in fable 14b. Data on 

d a lly  gains have been s t a t is t ic a l ly  analysed in  fa b le  13.

Data on carcass ch a ra cte r is tics  are deta iled  in fab les  

16 to 27, summarised in fab le  28 and s t a t is t ic a l ly  analysed in 

fab les  29 to  3 9 . fab les  40 and 41 present d e ta ils  o f  production 

cost o f  p ig  per kilogram liv e  body weight and the same is  r e 

presented in figu re  7 .



Table 1 .  Data on body weight  ( k g )  o f  p i g s  maintained on 
t he  exp er imen ta l  r a t i o n s .

D i e t  A - Group I

Pi g
number Sex

Tfeeks

0 2 4 6 8 1 0 11 12 1 3 14 1 5 1 6 1 7 1 8 1 9 2 0

1 / 1 2 7 M 1 2 . 4 1 8 . 0 2 1 . 7 2 7 . 0 3 2 . 0 3 6 . 0 3 8 . 5 4 2 . 0 A7.3 5 0 . 5 5 3 . 5 5 3 . 5

2 / 1 3 5 M 1 4 . 4 2 0 . 0 2 7 . 0 3 5 . 4 4 5 . 5 5 2 . 5 5 7 . 2

5 / 1 3 5 A 1 4 . 5 2 0 . 5 2 5 . 5 3 3 . 5  4 1 . 0 4 6 . 5 5 1 . 5 5 7 . 0

6 / 1 2 7 P 14.0  1 9 . 5 2 4 . 5 2 9 . 2 3 5 . 0 4 0 . 0 4 2 . 5 4 5 . 8 5 2 . 3

7 / 1 2 7 P 1 3 . 0  1 7 . 5 1 9 . 9 2 2 . 5  2 8 . 5 3 1 . 5 3 4 . 0 3 6 . 5 4 0 . 8 4 2 . 5 4 6 . 4 4 7 . 5 4 7 . 4 5 0 . 5 5 2 . 5 5 5 . 0

9 / 1 3 7 P 1 1 . 5 1 6 . 5 2 0 . 7 2 6 . 0 3 2 . 5 3 8 . 0 4 2 . 0  4 6 . 8 5 3 . 3

Average 1 3 . 3 1 8 . 7 2 3 . 2 2 8 . 9 3 5 . 7 4 0 . 7 4 4 . 3 4 5 . 6 4 8 . 4 4 6 . 5 4 9 . 9 5 0 . 5 4 7 . 4 5 0 . 5 5 2 . 5 5 5 . 0

ro
ro



Sable 2 . Diet A -  Group I I

Pig o Vfeeks
number --- — - — — — — ---------         — ------ --------- .— ..........—  ----  —

G 2 4 6 8  1 0  11 1 2  13  1 4  1 5  1 6  1 7  1 3  1 9  2 0  21 2 2

3 / 1 2 7  M 1 3 , 5  1 3 . 5  2 1 . 6  2 7 . 0  3 3 . 0  3 7 . 5  4 0 . 5  4 5 . 0  4 6 . 0  4 9 . 0  5 2 . 0  5 4 . 5  5 5 . 5  5 9 . 0  6 3 . 3  6 7 . 0  6 9 . 9  7 4 . 2

5 / 1 2 7  U 1 5 . 7  2 1 . 2  2 6 . 3  3 4 . 0  4 1 . 0  4 7 . 5  5 0 . 2  5 4 . 0  5 7 . 0  6 0 . 2  6 4 . 5  6 6 . 5  6 7 . 0  7 1 . 0

3 / 1 3 5  M 1 3 . 7  1 9 . 5  2A.3 32.1  41 . 0  4 6 . 0  5 0 . 5  5 5 . 0  5 9 . 7  6 4 . 0  7 0 . 5

7/ 131  F 1 1 . 8  1 6 . 0  2 0 . 2  2 2 . 8  2 9 . 0  3 0 . 0  3 4 . 0  3 8 . 0  4 0 . 5  4 3 . 3  4 6 . 0  4 9 . 5  5 0 . 5  5 4 . 0  5 9 . 3  6 1 . 0  6 4 . 4  7 0 . 0

1 0 / 1 3 7  F 1 4 . 0  2 0 . 3  2 4 . 5  3 1 . 0  3 7 . 0  4 1 . 5  4 5 . 5  4 9 . 0  5 2 . 2  5 5 . 8  6 0 . 0  6 2 . 5  6 1 . 5  6 6 . 0  6 4 . 3  7 0 . 0

1 1 / 1 3 7  F 1 1 . 6  1 7 . 3  2 1 . 5  2 8 . 0  3 4 . 0  3 7 . 5  4 2 . 0  4 6 . 0  5 0 . 0  5 4 . 5  6 0 . 5  6 3 . 5  6 4 . 5  6 8 . 5  7 2 . 3

Average 1 3 . 4  1 8 . 8  2 3 . 1  2 9 . 1  3 5 . 8  4 0 . 0  4 3 . 8  4 7 . 5  5 0 . 9  5 4 . 5  5 8 . 9  5 9 . 3  5 9 . 3  6 3 . 7  6 4 . 8  6 6 . 0  6 7. 1  7 2 . 1



Table 3 . D iet A -  Group I I I

We e fc s

0 2 4 6 8 1 0 12 14 15 16 1 7 1 8 19 2 0 21 22 23 24 25 2 6 2 7

► 5 1 8 . 2 2 2 . 1 2 6 . 0 3 3 . 0 3 6 . 0 4 1 . 7 4 6 . 0 5 1 . 0 5 0 . 5 5 0 . 5 5 5 . 0 5 8 . 3 6 2 . 5 6 3 . 4 6 5 . 7 6 9 . 0 7 2 . 0 7 4 . 5
*

7 8 . 8 8 2 . 0

.6 1 3 . 5 2 5 . 0 3 1 . 0 3 8 . 5 4 5 . 0 5 5 . 5 6 2 . 9 6 7 . 0 6 8 . 5 7 1 . 0 7 6 . 0 7 8 . 5 8 1 . 5 8 6 . 0

>1 1 6 . 8 2 0 . 8 2 5 . 0 3 2 . 0 3 6 . 5 4 3 . 8 5 0 . 7 5 5 . 5 5 8 . 0 5 8 . 5 6 4 . 0 6 0 . 5 6 1 . 5 6 3 . 4 6 2 . 2 6 5 . 0 6 3 . 0 7 4 . 5 7 9 . 5 8 3 . 5

.8 1 9 . 8 2 5 . 0 3 1 . 0 3 8 . 5 4 4 . 0 5 2 . 0 5 9 . 2 64-. 5 6 7 . 0 6 8 . 5 7 0 . 0 7 3 . 5 7 7 . 0 8 0 . 5 81 . 2 8 2 . 0 0 6 . 5

.0 1 8 . 5 2 3 . 7 2 9 . 5 3 6 . 0 4 1 . 5 4 9 . 5 5 8 . 7 6 1 . 0 5 7 . 5 5 8 . 5 6 3 . 0 6 5 . 5 6 9 . 5 71 .4 7 4 . 2 7 7 . 0 8 2 . 5 8 7 . 0

.5 1 7 . 8 2 2 . 1 2 7 . 1 ;>4.0 3 8 . 5 4 5 . 5 5 4 . 1 5 8 . 0 6 1 . 5 6 2 . 5 6 0 . 0 6A.5 7 0 . 5 6 9 . 4 7 2 , 2 7 9 . 0 8 1 . 5 8 7 . 5

►4 1 8 . 4 23.1 2 8 . 3 3 5 . 3 AO. 2 4 8 . 0 5 5 . 3 5 3 . 4 6 0 . 5 6 1 . 6 6 4 . 6 6 6 * 8 7 0 . 4 7 2 . 3 71.1 7 4 . 4 7 8 . 3 8 0 . 9 7 9 . 1 8 2 . 7

ro
4^



Table 4 . D iet B -  Group I

Pig
Humber Sex

Vfeeks

0 2 4 6 8 10 11 12 1 3 1 4 15 1 6 1 7 1 8

1 /1 3 0 M 1 3 . 0 1 6 . 5 21.8 2 6 . 0 3 1 . 5 3 6 . 5 40.0 4 4 . 5 5 1 . 0 5 1 . 5 5 5 . 5

3/131 M 1 4 . 3 1 9 . 5 2 5 . 5 32.0 38.0 46.0 50.0 5 4 . 0

5 / 1 3 7 M 1 2 * 5 1 6 . 5 2 2 . 5 2 7 . 0 3 3 . 0 4 1.0 44.O 48.0 5 5 . 0

9/131 F 1 3 . 4 1 9 . 2 2 3 . 3 2 7 . 4 3 2 . 5 3 8 . 5 42.0 4 6 . 5 50.0 4 8 . 5 5 3 . 0 56.0

6 / 1 3 5 F 1 2 . 7 1 5 . 5 1 9 . 7 2 4 * 5 2 7 . 5 3 3 . 2 3 6 . 0 3 9 . 2 4 3 . 0 4 4 . 5 4 9 . 0 4 9 . 5 5 2 . 5 56 .0

1 1 / 1 3 5 P 1 4 . 7 1 8 . 8 22.0 2 4 . 5 2 7 . 5 3 2 . 0 3 5 . 0 3 9 . 5 4 3 . 0 4 4 . 5 4 8 . 5 5 0 . 5 5 3 . 5 5 5 . 0

Average 1 3 . 4 1 7 . 7 2 2 . 5 2 6 . 9 3 1 . 6 3 7 . 8 41.2 4 5 . 3 4 8 . 4 4 7 . 2 5 1 . 5 5 2 . 0 5 3 . 0 5 5 . 5

ro
u i



T a b f e  5 *  D i e t  B  -  G r o u p  I I

P i g
number Sex Vfeeks

0 2 4 6 8 1 0 11 1 2  1 3 14 15 1 6 1 7 1 8 1 9 2 0 21 2 2  2 3

2 / 1 3 0 M 1 2 . 6 1 6 . 0 1 8 . 8 2 2 . 0 2 5 . 5 2 8 . 5 3 2 . 5 3 7 . 5  3 9 . 0  4 1 . 0 4 5 . 0  4 6 . 5 5 0 . 5 5 3 . 0 5 7 . 3 5 5 . 5 6 0 . 1 6 5 . 2  7 2 . 0

3 / 1 3 6 M 1 3 . 9 1 9 . 8 2 5 . 8 3 2 . 0 3 9 . 5 5 0 . 5 5 5 . 0 6 0 . 0  6 3 . 0 6 7 . 0 7 3 . 0

7 / 1 3 7 M 1 2 . 0 1 6 . 0  1 9 . 9 2 3 . 5 2 8 . 5 3 0 . 5 3 4 . 5 3 9 . 0  4 2 . 5 4 6 . 5 5 3 . 0 5 5 . 5 5 7 . 5 6 3 . 0  6 4. 1 6 6 . 5 7 1 . 0

8/131 F 1 4 . 6 2 0 . 0 2 4 . 6 2 8 . 5 3 3 . 5 3 8 . 0 4 2 . 3 4 6 . 5  4 8 . 8 5 2 . 5 5 3 . 0 5 3 . 5 5 5 . 5 5 7 . 5 6 2 . 3 6 5 . 5 6 7 . 0 7 2 . 7

10/131 F 1 3 . 0 1 8 * 2 2 2 . 5 2 6 . 0 3 2 . 5 3 7 . 0 4 0 . 0 4 4 . 5  4 7 . 5 51.1 5 6 . 5 6 1 . 5 6 2 . 0 6 6 . 0 71 . 3 7 3 . 0

7 / 1 3 6 F 1 4 . 5 1 9 . 5 2 2 . 5 2 8 . 5 3 5 . 0  4 2 . 2 4 7 . 5 5 3 . 0  5 6 . 0 5 9 . 0  6 4 . 5 6 2 . 5 6 5 . 5 7 0 . 0

Average 1 3 . 4 1 8 . 2 2 2 . 3 2 6 . 8 3 2 . 4 3 7 . 8 4 1 . 9 4 6 . 7  4 9 . 4 5 2 . 8 5 7 . 5 5 5 . 9 5 8 . 2 6 1 . 9 6 3 . 9 6 4 . 6 6 6 . 0 6 8 . 9  7 2 . 0

rv>
OS



Table 6 . D iet B -  Group I I I

¥  e e k i3
?r
K 0 2 4 6 8 1 0 12 14 15 16 17 18 19 2 0 21 22 23 24 25 26

1 3 . 9  1 9 . 5 2 4 . 5 2 8 . 9 3 5 . 0 4 3 . 0  4 9 . 2 5 7 . 5 6 3 . 5 6 3 . 5 6 6 . 5 7 1 . 0 7 3 . 5 7 7 . 5 8 3 . 5 8 5 . 2

1 2 . 5 1 6 . 0 2 0 . 7 2 5 . 5 5 2 . 5 3 8 . 5 4 8 . 7 5 5 . 5 6 1 . 0 6 0 . 5 6 2 . 5 6 8 . 0 6 8 . 0  6 9 . 0 7 3 . 8 7 7 . 2 8 5 . 7

1 2 . 5 1 7 . 0 2 1 . 5 2 5 . 3 3 0 . 5 3 7 . 0 4 2 . 2 5 0 . 5 5 5 . 0 5 3 . 5 5 9 . 0 6 4 . 0 6 6 . 0 6 3 . 0 7 3 . 0 7 5 . 2 8 3 . 2 S 3 . 5

1 4 . 8 2 1 . 0 2 6 . 0 3 0 . 9 3 8 . 5 4 3 . 5 5 0 . 2 5 7 . 2 6 1 . 0 6 1 . 5 6 1 . 5 6 3 . 0 6 6 . 0 6 9 . 0  7 3 . 0 7 7 . 2  8 4 . 6

1 4 . 8 2 1 . 0 2 6 . 5 3 2 . 2

in•o•o

5 5 . 2 6 3 . 8 70.0 6 9 . 5 7 1 . 5 7 5 . 0 7 9 . 0  8 3 . 5 8 7 . 0

1 2 . 4 1 5 . 5 2 0 . 1 2 5 . 5 3 1 . 5 3 6 . 5 4 4 . 2 5 1 . 5 5 7 . 0 5 3 . 0 4 9 . 5 5 1 . 5 5 6 . 0 6 1 . 5 6 6 . 4 6 8 . 2 7 3 . 5 7 7 . 5 8 1 . 5 8 7 . 0

9 1 3 . 5 1 8 . 3 2 3 . 2 2 8 . 2 3 4 . 6 4 1 . 0 4 8 . 3 5 6 . 0  6 1 . 2 6 0 . 2 6 1 . 7  6 5 . 4 6 8, 1 7 1 . 4 76.1 7 6 . 6 d i . 7  8 0 . 5 8 1 . 5 8 7 . 0

- 3



Sable 7 .  Average d a ily  gain  and age a t  slaughter o f  p igs  
maintained on the experim ental ra t io n s .

D iet A -  Group I

Pig
number Sex Age a t 

s ta r t  o f  
the ex
perim ent 
( in  days)

I n i r ia l
body
weighb
(W )

F in al
body
weight
(kg)

Mfeight
gain
(kg)

Wumber o f  
days under 
experim ent

Average
d a ily
gain
(g )

Age at 
slaughter 
( in  days)

1/127 14 67 12.4 53.5 41.1 114 360 181

2/135 M 64 14.4 57.2 42.8 78 548 142

5/135 m 64 14.5 57.5 4 3 .0 87 494 151

6/127 F 67 1 4 .0 54.4 40.4 98 412 165

7/127 F 67 13 .9 55.0 4 2 .0 144 291 211

9/137 F 61 11 .5 54.0 42.5 98 433 159

Average 65 13.3 55.2 41.9 103.1 406.3 168.3

S.B. +1 .0 +Q.5 +0 .7 +0.4 +9.5 +37.5 +10.1



Table 8. Diet A - Group II

J ig
number Sex Age afc 

s ta r t  o f  
the e x p e r i
ment
(in  days)

I n i t i a l  
body 
we igh t 
(kg)

F in al
body
weight
(kg)

Ifeight
gin
(kg)

Number o f  
days under 
experiment

Average
d a ily
gain
fg )

Age a t 
s la u gh ter 
(m  days)

3 /127 M 67 13.5 74 .0 60.5 156 33? 223

5/127 M 57 15.7 72.0 56.3 130 433 197

3/135 M 13.7 69.4 55.7 107 520 171

7/131 F 66 11 .8 70.5 58.7 156 376 222

10/137 F 61 14 .0 68.2 54.2 142 381 203

11/137 F 61 11.6 72.0 60.4 135 447 196

Average 64.3 13 .4 71.0 57.6 137.6 418.6 202.0

S.O. +1.1 +0.6 +0 .8 +1.1 +7.5 +22.6 +7 .9



Table 9# Diet A - Group III

Pig
number Sex Age a t 

s ta r t  o f  
the e x p e r i
ment
( in  days)

I n i t ia l
body
weight
(k&)

P in a l 
body 
we ight 
(kg)

\feight
gain
(k g )

Humber o f  
days under 
experim ent

Average
d a ily
gain
(g )

Age a t 
s la u gh ter 
( in  days)

2/127 M 67 13.5 82 .0 68 .5 192 356 260

5/136 M 63 13 .6 86 .0 72.4 149 485 212

2/137 M 61 12.1 84.5 72.4 192 377 253
6/131 F 66 1 3 .8 88.5 74.7 170 459 236

10/135 F 64 15 .0 87 .0 72 .0 176 409 240

8/137 P 61 12.5 88.5 76 .0 176 431 237

Average 63.6 13.4 86.1 7 2 .7 175 .8 413.3 239 .6

S .P . +1 .0 + 1.2 hi .0 +1.1 +6.5 +18.8 + 6 .7

vaC3



Table 10. Diet B -  Group I

Fig
number Sex Age at 

s ta r t  o f  
the expe
rim ent 
( in  days)

I n i t ia l
body
weight
(kg)

F inal
body
weight
(kg)

Weight
gain
(kg)

Humber o f  
days under 
experiment

Average
d a ily
gain
(g )

Age at 
s la u gh ter 
(m  days)

1/130 M 66 13 .0 56.3 43.3 107 404 173

3/131 M 66 14 .3 55.5 4 1 .2 85 484 151

5/137 M 61 12.5 56.3 43 .8 95 461 156

9/131 3? 66 13.4 55.9 42.5 114 372 180

6/135 F 64 12 .7 56.0 43.3 128 338 192

11/135 F 64 14 .7 55.0 40.3 128 314 192

Average 64.5 13.4 55.8 42.4 109.5 387.2 174 .0

S.E. +0 .8 +0.3 +0 .2 +0.5 +7.1 +27.5 +7.1



T a b le  1 1 ,  D i e t  B -  G roup I I

Pig
number Sex Age at 

s ta rt ojf 
the expe
riment 
(in  days)

I n it ia l  
body 
weight 
( Kg )

Pinal
body
weight

Ufeight
gain
(hg)

Mumber o f  
days under 
experiment

Average
d a ily
gain
?e)

Age at 
slaughter 
(in  days)

2/130 n 66 12.6 74.3 61.7 163 378 229

3/136 m 63 13.9 72.3 58.4 107 545 170

7/137 M 61 12.0 71.0 59.0 149 395 210

8/131 I1 66 14.6 73.0 58.4 156 374 222

10/131 S' 65 13.0 7^.2 61.2 142 430 208

7/136 J? 63 14.5 71.5 57.0 130 438 193

Average 64.3 13.4 72.7 59.3 141.3 419.9 205.3

S.E. +0.8 +0.4 +0.5 +0.7 +8.2 +26.0 +3.7



Table 12. Diet B - Group III

Pig
number Sex Age a t 

s ta r t  o f  
the expe
riment 
( in  days)

I n i t ia l
body
weight
(kg )

F inal
body
weight
(kg )

Ifeight
gain
(kg)

Number o f  
days under 
experiment

Average 
d a ily  
g a in 
(g )

Age a t 
s lau gh ter 
( in  days)

1/131 M 66 13.9 35.5 71.6 156 459 222

1/135 M / 64 12.5 85 .3 72.8 163 446 227

1/137 M 61 12.5 83.5 71 .0 170 417 231

4/131 F 66 1 4 .8 83.1 68.3 163 419 229

5/131 F 66 14.8 87 .0 72.2 149 484 215

8/135 F 64 12 .4 87 .0 74.6 184 405 248

Average 64.5 13.5 85.2 71 .7 164.1 437.1 228 .6

S.K. +0.8 +0.5 +0.7 +0.8 +4.9 +12.2 +4.5

Vjj
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Table 13. Bata showing feed e f f ic ie n cy  o f pigs maintained on 
experimental d ietary regimes.

Biet Group
Total
in i t ia l
weight
(W )

Total
f in a l
weight
(kg)

Total weight 
gain (kg)

Total feed 
intake (kg)

Feed
e ffic ie n cy

A I 79.8 331.6 251 .8 957.9 3.80

11 80.3 426.1 345.8 1447.4 4.18

II I 80.5 516.5 436.0 1978.9 4.54

I 80.6 335.0 254.4 1048.1 4.12

B II 80.6 436.3 355.7 1484.7 4.17

III 80.9 511.4 430.5 1816.7 4.22

VN
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I'able 14. Summarised data on average daily gain, feed intalce, feed 
efficiency and age at slaughter of pigs maintained on 
d i f f e r en t  rations.

Diet ft A
•*v—— —f

T B

Group I 1 I I I I I I I II I I I

Number of pigs 6 6 6 6 6 6
Average in itia l age of pigs (in days) 65.0 64.3 63.6 64.5 64.3 64.5

+1.0 +1.1 +1.0 +0.8 +0.8e» +0.8

Average in itia l live body weight (kg) 13.3 13.4 13.4 13.4 13.4 13.5
t 0 . 5 +0.6 h.1.2 +0.3 +0.4 +0.5

Average final live body weight (leg) 55.2 71.0 86.1 55.8 72.7 85.2
+ 0 .? +0.8 +1.0 +0.2 +0.5 +0.7

Average weight gain (kg) 41.9 57.6 72.7 42.4 59.3 71.7
+0.4 +1.1 +1.1 +0.5 +0.7 +0.8

Number of days under experiment 103.1 137.6 175.8 109.5 141.3 164.1
+9.5 +7.5 +6.5 +7.1 +8.2 +4.9

Average daily gain (g) 406.3 418.6 413.3 387.2 419.9 437.1
+37.5 +22.6 +18.8 +27.5 +26.0 +12.2

Average feed consumption (kg) 159.4 241.2 329.3 174.7 247.4 302.8
Average feed efficiency 3.30 4.18 4.54 4.12 4.17 4.22
Average are at slaughter (in days) 168.3 202.0 239.6 174.0 205.3 228.6

+10.1 +7.9 +6. ( +7.1 +3.7 +4.5
' .j it* i



Table 14b.  Sexw ise d a ily  gain o f  p ig s  m aintained on 
exp erim en tal r a t io n s ,  ( g j

Hiets tt A
H -

i B
Groups ?t TA II III j5 I II III

Miles 467.3 446.6 406.0 4^9.6 439.3 410.0

Females 378.6 401.3 426.3 341.3 4H .0 444.6

cis



Tattle 15. Analysis of variance -  Average daily gain

Source df SS jtfSS F

Treatmen fc 

Group 

Error 
Total

1 7.11

2 2345.39
32 119561.06
35 121916.56

7.11 0.002 

1172.69 0.31 

3736.37



1'a'ble 16. Carcass ch ara cteristics  o f  animals maintained on 
the experimental d ie ts .

Diet A -  Croup I

f i g  number 1/127 2/135 5/135 6/127 7/127 9/137 Average
Sex M M M F F F
liv e  body weight (kg) 53.5 57.2 57.5 54.4 55.0 54.0 55.2
Dressed weight with head (kg) 41.6 41.9 44.0 41.0 42.7 42.0 42.2
Dressing percentage with head 77.7 73.2 76.5 75.3 77.6 77.7 76.3
Dressed weight without head (kg) 37.3 37.9 39.8 37.4 38.7 38.5 38.2
Dressing percentage without head 69.7 66.2 69.2 68.7 70.3 71.3 69.2
length o f  body (cm) 65.0 65.0 68.0 65.0 68.0 68.0 66.5
Average backfat thickness (cm) 3.10 2.27 2.43 2.30 2.40 2.36 2.47
Eyemusole area (em^) 22.50 20.00 1 9.60 19.11 29.25 28.20 23.11
Vfeight o f  shoulder (kg) 10.3 12.3 12.4 10 .6 10.4 10.1 1 1 .0

Percentage o f  shoulder against l iv e  weight 1 9 .2 21.5 21.5 19.5 18.9 18.7 19.9
Vfeight o f  middle (kg) 13.8 14.9 15.0 14.0 13.8 14.5 14.3
Percentage o f  middle against l iv e  weight 25.7 26.0 26.1 25.7 25.1 26.8 25.9
Vfeight o f  ham (kg) 10.9 11.9 1 1 .8 11.4 1 1 .6 1 1 .8 11.5
Percentage o f  ham against l i r e  weight 20.3 20.8 20.5 20.9 21.1 21 .8 20.9



Sable 17. Diet A - Group II

Pig number 3/127 5/127 3/135 7/131 10/137 11/137 Average
Sex M 11 M P P P
Live body weight (kg) 74.0 72.0 69.4 70.5 68.2 72.0 71.0
Dressed weight with head (kg) 59.7 54.6 52.1 55.6 53.3 53.7 54.8
Dressing percentage with head 80.6 75.8 75.1 78.8 78.1 74.5 77.2
Dressed weight without head (kg) 54.4 49.8 47.0 50.2 48.9 48.9 49.8
Dressing percentage without head 73.5 69.1 67.7 71.2 71.7 67.9 70.2
Length o f  body (cm) 72.0 72.0 74.0 71.0 75.0 78.0 73.6
Average baekfat thickness (cm) 4.40 3.26 2.73 2.20 2.80 2.10 2.98
Eyemuscle area (cm^) 22.75 31 .80 3S. 35 36.00 32.50 26.60 3D.33
ffeight o f  shoulder (leg) 12.5 12.6 13.6 13.4 12.1 12.2 12.7
Percentage o f  shoulder against livew eight 16.9 17.5 19.6 19.0 17.7 16.9 17.9
Weight o f  middle (kg) 24.5 24.8 17.5 19.1 20.8 19.9 20.7
Percentage o f  middle against l iv e  weight 33.1 31 .6 25.2 27.1 30.5 27.6 29.5
Weight o f  ham (kg) 12.6 14.1 13.1 14.6 14.7 13.5 13.8
Percentage o f  ham against l iv e  we ight 17.3 19.5 18.8 20.7 21.5 18.7 19.4



2able 18. Diet A

Pig number 2/127
Sex M
liv e  body weight (kg) 82.0
Dressed weight with head (kg) 65.8
Dressing percentage with head 80.2
Dressed weight v/ithowc head (kg) 60.7
Dressing percentage without head 74.0
Length o f  body (cm) 75.0
Average baekfat th ickness (cm) 3 .7?
Eyemuscle area (em^) 26.46
Weight o f  shoulder (kg) 17.5
Percentage o i  shoulder against l iv e  weight 21.3
Vfeight o f  middle (kg) 23.7
Percentage o f  middle against l iv e  w ig h t 28.9
Ifeight o f  ham (kg) 16.3
Percentage o f  ham afoa in st l iv e  weight 19.8

Group II I

5/136 2/137 6/131
14 M P

86.0 34.5 88.5
66.1 66.0 71.5
76.8 78.1 80.8
60.0 60.5 66.1
69.7 71.6 74.6
79.8 81 .0 75.6

2.96 3.70 2.93
35.60 28.80 35.00
16.4 16.2 18.6
19.0 19.2 21.0
23.8 2A.5 25.1
27.6 28.9 29.5
16.3 15.4 17.8
18.9 18.2 20.1

10/1 35 8/137 Averag
P J?

37.0 38.5 36.1
CC.7 67.1 67.2
76.6 75.8 78.1
50.4 61.8 61.5
69.4 69.8 71.5
79.5 79.0 78.3

2.93 3.83 3.34
28.20 33.60 30.94
16.3 15.0 16.6
18.5 16.9 19.5
24.1 25.1 24.5
27.7 28.3 28.5
16. i. 17.3 16.5
1d.3 19.5 19.2

-pc



Table 19. Diet B - Group I

Pig number 1/130 3/131 5/137 9/1 31 6/135 11/135 Average
Sex M i»I M F r P
Live body weighb (kg) 56.3 55.5 56.3 55.9 56.0 55.0 55.8
Dressed weight with head ( k g ) 41.4 40.6 41.3 43.6 43.5 42.3 42.1
Dressing percentage with head 73.5 73.1 73.3 77.9 77.6 76.9 75.4
Dressed weighs without head (leg) 37.5 36.6 37.9 39.3 39.0 33.3 38.1
Dressing percentage without head 66.6 65.9 67.3 70.3 69.6 69.6 68.2
length o f  bedj. ( a n ) 69.0 67.0 67.0 66.0 63.0 70.0 67.8
Average backfat th ickness (cm) 2.60 2.03 2.73 2.50 1 .93 2.53 2.39
Eyemusc3e area (cm^) 17.50 20.50 26.04 29.00 24.36 24.78 23.69
height o f  shoulder (leg) 9 .8 10.2 10.2 11.4 10.7 10.5 10.4
Percentage o f  shoulder against l iv e  weight 17.4 18.3 18.1 20.4 19.1 19.1 18.7
life ight o f  middle (kg) 15.9 15.0 15.4 14.5 14.1 13.6 14.7
Percentage c f  snidcHe against l iv e  weight 28.2 27.0 27.3 25.9 25.1 24.7 26.4
Vfeight o f  ham ( k g ) 9 .8 10.6 10.5 11.6 11.3 10.5 10.7
Percentage o f  ham against l iv e  weight 17.4 19.1 18.6 20.7 20.2 19.1 19.2



Sable 20. Diet B -  Group II

Pig number 2/130 3/136 7/137 8/131 10/131 7/136 Average
Sex M » M F F F
live  body weight (kg) 74.3 72.3 71.0 73.0 74.2 71.5 72.7
Dressed weight with head (kg) 55.6 53.9 55.1 58.7 56.5 54.3 55.6
Dressing percentage with head 74.8 74.5 77.6 80.4 76.1 75.9 76.5
Dressed weight without head (kg) 49.9 48.1 49.9 53.3 50.9 49.5 50.2
Dressing percentage without head 67.1 66.5 70.3 73.0 68.6 69.2 69.1
length o f  body (cm) 74.0 76.0 72.8 70.0 74.0 75.0 73.6
Average baekfat thickness (cm) 3.26 2.46 3.03 2.06 2.23 2.23 2.52
Eyemuscle area (cm2) 30.00 32.33 30.80 32.45 38.68 30.10 32.39
Vfeight o f shoulder (kg) 13.5 14.1 12.2 14.7 13.7 14.0 13.7
Percentage of shoulder against live  weight 18.1 19.5 17.2 20.1 18.4 19.6 18.8
Weight o f middle (leg) 20.0 17.5 19.0 21.8 21.5 17.5 19.5
Percentage o f middle against live  weight 26.9 24.2 26.7 29.8 28.3 24.4 26.8
Vfeight o f  ham (kg) 13.2 14.0 14.6 13.8 14.0 15.4 14.1
Percentage o f ham against live  weight 17.7 19.3 20.5 18.9 13.8 2 !.5 19.5



Ta'ole 21. Diet B - Group III

Pig number 1/131 1/135 1/137 4/131 5/131 8/135 Average
Sex M M ;i £ 3? £
Dive body weight (kg) 85.5 85.3 83.5 83.1 87.0 87.0 85.2
Dressed weight with head (kg) 67. S 62.9 66.7 65.6 68.5 66.5 66.3
Dressing percentage with head 79.3 73.7 79.8 78.9 78.7 76.4 77.8
Dressed weight without head (kg) 61.5 68.3 61.3 60.0 62.4 61.0 60.7
Dressing percentage without head 71.9 68.3 73.4 72.2 71.7 70.1 71.2
Length o f body (cm) 72.0 75.5 78.0 76.0 79.5 79.5 76.7
Average baekfat thickness (cm) 3.07 3.10 4.00 3.80 2.87 2.60 3.24
Dyemuscle area (cm2) 33.39 29.25 36.40 37.70 39.76 35.12 34.94
Vfeight o f shoulder (kg) 16.4 15.0 14.6 15.6 16.0 17.6 15.8
Percentage o f shoulder against live  weight 19.2 17.5 17.4 18.7 10.4 20.2 18.6
Vfeight o f middle (kg) 25.4 23.1 25.4 24.4 24.7 22.5 24.2
Percentage o f  middle against live weight 29.7 27.1 30.4 29.3 28.4 25.8 28.4
Vfeight o f ham (kg) 15.9 16.0 16.3 16.7 18.6 17.6 16.8
Percentage o f ham against live  weight 18.6 18.7 19.5 20.1 21.3 20.2 19.7



Sable 22 . B odyfat c h a r a c te r is t ic s  o f  p ig s  maintained on the 
experim ental ra t io n s .

D iet A -  Group I

Pig
number Sex M elting p o in t 

( ° c )
S a p o n ifica tio n

value
Iod in e number

1/127 M 44.0 201 .09 57.69

2/135 M 43.0 197.80 56.13

5/155 M 44.0 1 9 0 .8 2 58.15

6/127 F 45.0 207.27 50.44

7/127 F 4 4 .0 1 9 8 .5 2 54.06

9/137 F 44.0 1 8 7 .2 2 53.74

Average 44 .0 197.12 55.03



Table 23. Diet A - Group XI

Pig
number Sex Melting point

C o)
Saponification

value
Iodine number

3/127 II 46.0 203.80 56.00
5/127 II 44.0 211.37 61.07
3/135 M 46.0 202.11 47.90
7/131 E 41.0 194.30 53.99
10/137 E 44.0 192.80 53.42
11/137 E 45.0 192.57 53.45

Average 44.3 199.49 54.30

4s*VJl



Sable 24. Diet A -  Group III

£ig
number Sex Melting point 

(°o )
Saponification

value
Iodine number

2/127 A 44.0 193.38 53.41
5/156 n 45.0 197.21 53.14

2/137 11 46.0 209.75 50.68

6/131 S’ 46.0 197.05 51 .20

1 0/135 F 43.0 201.80 52.38

8/137 F 45.0 193.42 50.10

Average 44.8 198.76 51.98



Table 25* Diet B -  Group I

Pig number Sex Melting point 
(° c )

Saponification
value

iodine number

1 /1 3 0 M 42.0 193.72 54.26

3/131 M 44.0 201.28 55.59

5/137 M 43.0 200.29 53.16

9/131 y 44.0 187.32 36.75
6/1 35 y 45.0 208.81 53.54
11/135 y 43.0 199.81 64.25

Average 43.5 198.62 56.25

«*o



lable 26. Diet B - Group IX

Pig number hex M elting poin t 
( ° o )

S apon ifica tion
value

loGine number

2/130 n 45.0 189.33 56.25

3/136 h 45.0 195.76 57.61

7/137 M 45.0 202.20 56.02

8/131 F 44.0 197.51 51.77

10/131 F 44.0 201.89 52.04

7/136 F 43 .0 200.73 62.71

Average 44.3 197.90 56.06



lable 27* Diet B -  Group III

P ig  number Sex M elting p o in t  
( ° c )

S a p o n ifica tio n
value

Iodine nui

1/131 M 43 .0 196.96 53.71

1/135 M 45.0 200.32 49.89

1/137 M 4 4 .0 196.43 51.69

4/131 F 46.0 195.78 58.61

5/131 F 4 5 .0 207.66 54.82

8 /135 F 46 .0 194.25 56.03

Average 44 *3 198*56 54.12

4*VO



iab le  28. Summarised data on carcass ch a ra cteristics  o f  pigs 
maintained on experimental d ie ts .

Diets ii A ti B

Groups i» 1 II "i
i n  ; i i i i n

Average liveweighv (kg)
Dressing percentage with head

Dressing percentage without head

length o f carcass (cm)

Baekfat thickness (cm)

Eyemuscle area (cm^)

Percentage o f  shoulder

Percentage o f  middle
Percentage o f  ham

Melting point o f  hodyfat

Saponification  value o f  hodyfat

Iodine number o f  bodyfat

55.2+0.7 71.0+0.8 36.1+1.0
76.3+0.7 77.2+0.9 78.1+0.8

69.2+0.7 70.2+0.9 71.5+0.9

66.5+0.6 73.6+1.0 78.3+0.9

2.47+0.12 2.98+0.34 3.34+0.18

23.11+1.84 3D.33+/1.79 30.94+1.45

19.9+0.5 17.9+0.4 19.3+0.6

25.9+0.2 29.5+1.2 28.5+0.3
20.9 0 .2 19.4+0.6 19.2+0.3
4 4 .0 0 .2 6 44.5+0.76 44.8+0.47

197.1+2.94 199.4+3.08 198.7+2.53
55.03+1 .18 54.30+1.74 51.98+0.61

55.8+0.2 72.7+0.5 85.2+0.7
75.4+0.9 76.5+0.8 77.8+0.9

68.2+1.8 69.1+0.9 71.2+0.7
67.8+0.6 7 3 .6 0 .8 76.7+1.1
2.39+0.13 2.52+0.19 3.24+0.22

23.69+1.68 32.39+1.33 34.94+1.54

18.7+0.4 13.8+0.4 18.6+0.4

26.4+0.5 26.8+0.9 28.4+0.7
19.2+0.4 19.5+0.5 19.7+0.4
43.5+0.43 44.3+0.30 44.8+0.47

198.6+2.92 197.9+2.00 198.5+1.99
56.25+1.68 56.06+1,64 54.12+1 .26



Table 29. Analysis o f variance -  Dressing percentage with head.

i ? 0 0 3 0
51

Source d f SS MSS r

Treatmen. 1 3.23 3.23 0.71
Group 2 25.23 12.61 2.30

Ir ro r 32 1*4.06 4.50

Total 35 172.52

Table 30. Analysis o f  variance -  Dressing percentage without 
head.

Source d f OO MSS I-

Treatment 1 5.16 5.16 1.25

Group 2 44.33 22.16 5.37*"

Error 52 132.29 4.13

Total 35 181.78

Groups I  I I  I l f  C.D. o f  groups at 5i- le v e l  2.29
Kean A 69.2 70.2 71.5 C.D. o f  groups at 15 le v e l 3.02
IfeanB 66.2 69.1 71.5

* Ind icates s ig n ifica n ce  at bp  le v e l.
** Indicate s ig n ifica n ce  at 1 le v e l.
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Table 31. Analysis of variance - Carcass length.

Source d f SS MSS F

Treatment 1 0.07 0.07 0.014

Group 2 658.32 329.16 64.642*-*

Error 32 162.96 5.092

Total 35 821.35

Groups I II I I I
Mean o f  Diet A 66.5 73.6 78.3 C.D. o f  groups at le v e l 2.60
Mean o f  Diet B 67.8 73.6 76.7 C.D. o f  groups at 1# le v e l 3.55

Table 32. Analysis o f variance -  Baekfat thickness.

Source d f SS MSS E

Treatment 1 0.34 0.34 1.323

Group 2 4.59 2.29 8.945"r*

Error 32 8.21 0.256

Total 35 13.14

Groups 1 I I  I I I  C.D. o f  groups at 5$ lev e l 0.56

Mean o f Diet A 2.47 2.98 3.54 C*D’  ° f  groups at 1?S le v e l 0,74
Mean o f Diet B 2.39 2.52 3.24
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Table 35. Analysis o f  variance - Eyemuscle area.

Source i f ss res P

Treatment 1 31 .81 31 .81 1 .81

Group 2 65*1.71 327.35 18.64**
Error 32 561 .83 17.59

Total 35 1248.35

Groups I II I I I  C.D. o f  group at 5$> le v e l  4.74
Mean o f  D iet A 
Mean o f  D iet B

23.11 30.33 
23.69 32.39

30.94 C.D.
54.94

o f  group at 1jo le v e l 5 .SI

Table 34. Analysis o f  variance -  
shoulder.

Percentage o f

Source d f SS MSS P

Treatment 1 0.99 0.99 0.62

Group 2 5.32 2.61 1.64

Error 32 50.97 1.59

Total 35 57.28
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Tahle 35. A n alysis  o f  variance -  Percentage o f  
m iddle.

Source d f SS MSS P

Treatment 1 3.65 3.65 1.027

Group 2 36.34 18.17 5.143*

E rror 32 113.68 3.553

Tota l 35 153.67

Groups I I I I I I G.D. o f  group a t 5> le v e l  2 .12
Mean o f  D iet A 
Mean o f  D iet B

25.9
26.4

29.5
26.3

28.5
28.4

C.D. o f  group a t \ f i le v e l  2 .79

fa o le  36. A nalysis o f  variance -  Percentage o f  ham.

Source d f SS MSS F

Treatment 1 1 .44 1.44 1 .03

Group 2 a . 60 1 .30 0.93

E rror 32 44.92 1 .40

Total 35 48.96
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Tat-ie 37. Analysis o f  variance -  M elting p o in t.

Source d f SS MSS S'

Treatment 1 0.25 0.25 0.19

Group 2 7.05 3.52 2.66

Error 32 42.34 1.32

T ota l 35 49.64

Table 38. Analysis o f  variance -  S apon ifica tion  value

Source d f SS MSS S'

Treatment 1 0.09 0.09 0.002

Group 2 6.68 3.34 0.086

Error 32 1246.37 38.94

Total 35 1253.14
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Table 39. Analysis of variance -  Iodine number.

Source df SS MSS F

Treatment 1 26.26 26.26 3.301

Group 2 45.87 22.93 2.882

Error 32 254.58 7.95
To-cal 35 326.71



Table 40. Details of calculation of other costs (in rupees) of pigs
maintained on the two dietary regcmas.

D iets | A t
r B

Groups | I I I in i I I I I I I

Dumber o f  animals 6 6 6 6 6 6
Number o f  days under experiment 103.1 137.6 175.8 109.5 141.3 164.1
I n i t ia l  c o s t  per p ig lin g  Rs. 119.70 120.45 120.75 120.90 120.90 121.35
Peed co s t  per pig 157.47 236.16 321.61 175.91 249.18 304.90
D eta ils  o f  other cos ts

V eterinary aid © R s.2 .00  per p ig 12.00 12.00 12.00 12.00 12.00 12.00
labour charges @ ftxrl7.33p per p ig  per day 
i e .  1 .3  labourers fo r  75 fabteners G Rs.10/day 107.26 143.13 182.82 113.85 146.77 170.69
Vfeter charges @ 1 ,3p per p ig  per day i e .  2001it. 
per day @ 40p per 1000 l i t e r s . 8.04 10.73 13.71 8.54 11.01 12.80
In terest fo r  veterinary a id , labour and water 
charges 3 6f». 2.15 3.75 6.02 2.41 3.93 5.27
In terest fo r  feed  cos t @ 6% 16.02 32.06 55.77 18.99 34.69 49.36
In terest 3 12$ f o r  the i n i t i a l  cos t  o f  
p ig lin g s  @ Rs.9 per kg livew eigh t. 24.35 32.70 41.88 26.11 33.66 39.29
In terest 0 12# fo r  the co s t  o f  bu ild ing  @ Rs.20/- 
per Sq. f t .  St 20 Sq. f t .  per p ig . 81.39 108.61 138.73 86.40 111.77 129.52
D epreciation fo r  b u ild in g  o 33.91 45.25 57.80 36.00 46.40 53.97

Total other cos ts 285.12 388.23 508.73 304.30 400.23 472.90

Average other co s ts  per p ig 47.52 64.70 84.78 50.71 66.70 78.81

VI



lahle 4 1 . retails of production cost per Kilogram iiveweight
of piga maintained on different dietary regemes.

Diets A B

Groups I II I I I  '• I II I I I

Average in i t ia l  cost o f  p ig lin g  Q R s.9.00 per kg. (R s.) 119.70 120.45 120.75 120.90 120.90 121.35

Average feed  cost per p ig 157.47 236.16 321.61 175.91 249.18 304.90

Average other cos ts  per pig 47.52 64.70 84.78 50.71 66.70 78.81

Total cost per p ig 324.69 421.31 527.14 347.52 436.78 505.06

Average weight at slaughter (kg) 55.26 71.0 86.1 55.8 72.7 85.2

Cost o f  production per kilogram l i  reweight (R s.) 5.87 5.93 6.12 6.22 6.00 5.92

Breakup o f  production cos t per ka livew eight

I n it ia l  cost o f  p ig lin g 2.16 1.69 1.40 2.17 1.66 1.42

feed cost 2.85 3.33 3.74 3.15 3.43 3.58

Other costs 0.86 0.91 0.98 0.90 0.91 0.92

Total 5.87 5.93 6.12 6.22 6.00 5.92
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DISCUSSION

Growth

from the summarised data presented in  Table 14, represented 

in figu res 1 to 3 and s ta t is t ic a l  analysis o f  the resu lts  set out 

in Table 15, i t  w ill  be seen that the animals in group I  re ce iv 

ing d ie t  A showed higher overa ll da ily  gains than those in group I 

receiv in g  d ie t  B, the average d a ily  gains being 406,3 and 387.2 g. 

resp ective ly . The higher gains o f  animals receiv ing d ie t  A may 

be attributed to the higher lev e l o f  protein  (18$) in the d ie t  

given to  these animals during the early period o f  their groxrth, 

when the protein requirement is  maximum. The resu its  obtained 

during the course o f this study are in agreement with those ob

tained in the studies o f  B la ir et a l. (1969) and Cole e t  a l ,

(1969) who found improvement in liv e  weight gains in pigs fed  

on higher lev e ls  o f  protein in the in i t ia l  growth period. The 

animals belonging to group I I  under both the dietary regimes 

(Diets A Ss B) showed almost sim ilar weight gains, while higher 

gains were shown by animals in group I I I  under d ie t B when 

compared to those trader d ie t  A (Table 1 4 ). She id en tica l gains 

o f  animals in group I I  and the higher weight gains o f animals 

in  group I I I  under d iet B clea rly  indicate that a leve l o f  14 

per cent protein  in the d ie t  A a fter  the animals attain 35 kg* 

l iv e  weight is  less  e f f ic ie n t  fo r  weight gain than the lev e l 

o f  16 per cent protein in the d ie t fed throughout the feeding 

period. Though there are many reports ind icating higher overa ll
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gains in  p igs  on higher protein  le v e ls , a general conclusion  

could n ot be drawn due to  d ifferen ces  in the sources o f  protein  

and le v e ls  o f  protein  employed in these stu d ies . Seymour e t  g l .  

(1964) using 20-17-14 and 16-13-10 per cent protein  le v e ls  in 

the d ie t s ,  found s ig n if ica n tly  fa s ter  gains on the higher protein 

sequences from 3 weeks o f  age t i l l  slaughter. Higher d a ily  igains 

were obtained by Jurgens e t  a l .  (1967) in p igs fed  on a ration  

containing 16 per cent p rote in , when compared to those on 12 per 

cent p rotein  d ie t , le e  e t  §1 . (1967) a lso  obtained sim ilar 

r e s u lts  with protein  le v e ls  o f  21-18-15, 10-15-12 and 15-12-9 

per cen t. However, Hale et^ a l. (1967) fa ile d  to fin d  higher 

rate  o f  gain on increased protein  le v e ls , using 18-15, 16-13 and 

14-11 per cent p rotein  le v e ls , the higher le v e ls  in  each case 

being fed  upto 100-110 lbs body weigiro. She re su lts  obtained in 

the present stu dies are almost m  agreement with those obtained 

by Braude and Rowell (1968) who found improvement in overa ll 

gains in p igs fed  on higher protein  le v e ls  throughout the feed

ing p eriod , as compared to the gain obtained using lower lev e ls  

o f  p rotein  in the f in ish in g  ra tio n s . While the animals under 

d ie t  B in a l l  the three groups (Groups I ,  I I  and I I I )  showed 

lin ea r  increase in ov era ll d a ily  gain o f  387.2, 419.9 stud

437.1 g. a t the f in a l  body weights o f  55, 70 and 85 kg. re spec vive l y ,
i

those under d ie t  A showed increase in gains only upto a liv e  

weight o f  70  kg. lin ea r  increase in  d a ily  gain with increase in  

l iv e  weight was observed by B la ir  e t  a l .  (1969). I t  can be seen 

( i'able 14b) that while barrows in group I  and I I  under both the
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d ieta ry  treatments grew fa s te r  than fem ales, those under group 

I I I  had lower average d a ily  gains than fem ales.

Peed B ffie ie n cy

I t  can he seen from Sable 14 and figu res  4 to 6 that the 

animals in group I  under d ie t  A showed higher ov era ll feed  e f f i 

ciency as compared to those under d ie t B. Shis can he attributed 

to the b e n e f ic ia l  e f fe c ts  o f  the higher protein  le v e l in the 

d ie t  A during the early growth period . A protein  le v e l o f  16 

per cent m  the d ie t  does n ot seem to be adequate to  meet the 

protein  needs o f  growing animals. Shis find ing is  in  agreement 

with those reported  by Cole e t  a l .  (1969), B la ir  e t  a l .  (1969) 

and Pay e t  a l .  (1973) who could find  s ig n ifica n t increase in 

feed e f f ic ie n c y  in p igs only during the ea rly  growth period. I t  

can be furth er seen that there i s  l i t t l e  d iffe ren ce  in feed 

e f f ic ie n c y  between the animals in group I I  under d ie ts  A and B. 

The animals in  group I I  under d ie t  A containing a lower le v e l 

o f  14 per cent protein  a fte r  the pigs attained 35 kg-body weight 

showed almost sim ilar ov era ll feed e f f ic ie n c y  when compared to 

those under d ie t  B containing 16 per cent p rote in . Shis mgy be 

due to the high le v e l o f  protein  in the d ie t  provided to the 

animals during th e ir  early  growth period. She higher ov era ll 

feed  e f f ic ie n c y  shown by animals in group I I I  under d ie t  B x/hen 

compared to those under d ie t  A c le a r ly  in d ica tes  that a lev e l 

o f  14 per cent protein  in the d ie t  a fte r  the attainment o f  35 kg.
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live  wei^at is  less effic ien t than 16 per cent protein in the 
diet to sustain proper growth in pigs. These results are in 
agreement with the fin d in g  o f Seymour et a l. (1964). Jurgens 
et a l. (1967), Vfellace et a l. (1967) and Lucas et. a l. (1971) 
who obtained higher overall feed efficiency on higher protein 
levels. According to B eilis (1965) and Braude et a l. (1968), 
a higher protein level throughout the feeding period is  more 
e ff ic ie n t  than changing to a lower protein level in the finish
ing ration. It can be further seen that the overall feed e f f i 
ciency decreases with increase in live weight in both the 
dietary treatments A and B, the efficiency being 3.80, 4.18,
4.54 in groups I ,  II  and III  respectively under diet j  and 
4.12, 4.17 and 4.22 under diet B. These results are in agree
ment with the works o f Field et a l. (1961), McCampbell et. g l.

I
(1961) and Blair et a l. (1969). Ranjhan et a l. (1972) reported 
a feed efficiency o f 3.0 upto 50 kg, 4.11 from 50 to 70 kg.and 
5.7 from 70 to 90 kg. live wei^its while Kumar et a l. (1974) 
reported a feed efficiency o f 3.4, 4.0 and 4.5 upto 50 kg,
56-70 kg. and 70-90 kg. respectively. The values for feed e f f i 
ciency o f the animals obtained in the present study are com
parable to the values of 4.2 at 70 kg- live weight reported by 
Bhagwat et a l. (1971) for exotic pigs in India.

Carcass Characteristics

Summarised data on carcass characteristics presented I in 
Table 28 and their sta tistica l analysis set out in Tables 29 to
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do n ot show s ig n ifica n t d iffe ren ces  between the two d ietary 

treatments A and B. Shis may be due to the small d ifferen ces  

in protein  le v e ls  used in the experim aital d ie ts . Similar 

r e s u lts  are reported by Aim an e t  a l .  (1961) in th e ir  studies 

with p igs  using ra tion s with protein  le v e ls  o f  18 and 14 per 

cen t. Several workers, on the other hand, have obtained, on 

higher protein  le v e ls , increased lean growth (Ashton e t a l .

1955; Robinson e t  a l .  1964; Seymour e t  a l .  1964; Cunningham 

e t  a l .  1973; Baird et a l .  1975 and Ifervin e t  a l .  1975) and 

decreased backfat (Seymour e t  a l .  1964; tfellace- 1966; Hale 

e t  a l .  1967; W>ng e t  a l .  1968; Mervin e t  a l .  1975 and Bereskin 

e t  a l .  1976). She resu lts  o f  the present study, however, 

in d ica te  that severa l o f  the carcass ch a ra cte r is tics  studied 

showed s ig n ifica n t d ifferen ces  among the groups 1, I I  and I I I .

Dressing percentage with head.

Dressing percentage with head showed a lin ear increase 

with l iv e  weight under both the d ietary treatments A and B. fhe 

d if fe r e n ce s , however, were not s ig n if ic a n t . She values obtained 

were 7 6 .3 , 772 and 78,1 f o r  d ie t  A and 7 5 .4 , 76.5 and 77.8 fo r  

d ie t  B in  the three groups I ,  I I  and I I I  resp ectiv e ly  (Sables 28 

and 2 9 ).

Dressing percentage without head.

Dressing percentage without head showed marked increase with

63
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increase in live  weight under hoth dietary treatments A and B, 

the differences between groups I and I I I  being significant 
(Sables 28 & 30). She increase in dressing percentage with 
live  weight increase in pigs has been found by several other 
workers (Smith et a l . 1957; Zobrisky^sil 959; B eilis e t a l . 1961; 
Emmerson et, a l . 1964; Gudilin, 1966; Narayana Rao et a l, 1968 
and Davrentjeva et a l. 1970). ZobrisiyiM(1959) has pointed, out 
that the dressing percentage is  a valuable single measure o f  

liv e  hog value. Bratzler«u(1953) concluded that dressing per
centage is  a major factor in conjunction with weight, length 
and baekfat in determining the y ields o f  preferred cuts.

length o f carcass.

I t  can be seen from Tables 28 and 31 that carcass length 

showed significant increase with increase in live  weight in a ll  
the three live  weights studied, the valuesfor the three groups 

under A and B being 66.5, 73.6 and 78.3 and 67.8, 73.6 and 
76.5 cm.respectively. This finding is  in general agreement 
with those reported by L oeffel, Derrick and Peters (1943), 

Emmerson e t  a l. (1964), lavrentjeva et a l . (1970) and Shuler 
et a l. (1970). Kumar et a l. (1974) found sign ificant increase 
in carcass length o f  pigs between live  weights o f  50 and 70 kg 
but no such increase was obtained in animals between 70 and 
90 kg body weights. The increase in carcass length is  an 
important measure which corresponds to the portion that forms 
the bacon. The increase in carcass length obtained for pigB
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in  a l l  the w ig h t  groups upto 85 kg l iv e  weight, in the present 

studies poin ts to  show that the animals were s t i l l  in  the grow

ing stage.

Backfat th ickness.

Backfat thickness was found to increase with increasing 

l iv e  weight, s ig n ifica n t  d ifferen ces  being observed between 

groups I  and i l l  under both d ietary  treatments A and B (Tables 

28 & 5 2 ). This p os itiv e  co rre la tion  observed between backfat 

thickness and bodyweight is  in  agreement with those reported by 

l o e f f e l ,  D errick  and Peters (1943 ), Mullins e t  a l .  (1960), P ield  

e t  a l .  (1961), McCampbell e t  a l .  (1961), Cutbertson e t  a l. (1962), 

B la ir e t  a l .  (1969), Shuler e t  a l .  (1970) and Kumar e t a l .  (1974). 

Puyaoan e t  a l .  (1963) found an increase in backfat thickness o f  

0 ,40 cm-in Duroc crosses and 0.37 cm.in Berkshire crosses fo r  

every 10 kg. increase in l iv e  weight. I t  has been w ell established 

that backfat thickness is  correlated  with to ta l  body fa t .  Leat 

e t  a l . (1964) found that in p ig s  there is  at le a s t  twice as much 

subcutaneous fa t  as intramuscular fa t .  Ihronton (1968) reported 

that fatness is  strongly  linked with p a la ta b ility  and ju ic in e ss . 

Though a certa in  amount o f  fa t  is  always desirable  on account o f  

the above fa c t s ,  a higher body fa t  w i l l  reduce the percentage o f  

desired  eutsand th erefore  the emphasis should be on production 

o f  p igs with high lean and low fa t .  Higher protein  le v e ls  in 

the ra tion s used in  the present studies tend to  produce carcass 

with le s s e r  backfat in as much as lower va lu esfor backfat th ick -
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ness were obtained under d ie t  B when compared to  those under 

d ie t  A, the values being 2 .39 , 2.52 and 3.24“ >in d ie t  B and 

2 .4 7 , 2.98 and 3.34t"in d ie t  A resp ectiv e ly  in  a l l  the three 

groups (Groups I ,  I I  and I I I ) .  This finding i s  in agreement 

with those o f  Hale e t  a l .  (1967), Vhllace e t  a l .  (1967), Cole 

at a l .  (1969) and Bereskin e t  a l . (1976).

Eyemuscle area.

I t  can be seen from the Tables 28 and 33 that the area o f  

eyemuscle was found to  increase with increasing body weight 

under both the d ietary treatments as indicated by the values o f 

23 .11 , 30.33 and 30.94 and 23 .69 , 32.39 and 34.94 cm? respect

iv e ly  fo r  groups I ,  I I  and I I I  under the d ie ts  A and B. The 

re su lts  furth er indicate that while there i s  s ig n ifica n t lin ear 

increase in  the eyemuscle area m  the three groups, (Groups I ,

I I  and I I I )  under d ie t  B, s ig n ifica n t  increase i s  seen only in 

groups I  and I I  under d ie t  A. Increase in eyemuscle area with 

increase m  l iv e  weight has been reported by B e il is  and Taylor

(1961), Shuler e t  a l .  (1970), Bavrent.ieva e t  a l .  (1970) and 

Kumar e t  a l .  (1974). P ositive  corre la tion  between eyemuscle 

area and percentage o f  lean has been reported by several workers 

(Henry e t  a l .  1963; Smith and Carpenter 1973; Shoain 1973 and 

Boehno and Hak 1973).

Percentage o f  shoulder.

U iile almost s im ilar values were obtained f o r  percentage
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o f  shoulder fo r  a l l  the groups under both d ietary  treatments 

A and B in the present studies (la b le s  28 & 3 4 ), a negative 

co rre la t io n  between percentage o f  shoulder and l iv e  weight has 

been reported by jJarayana Rao e t  a l .  (1968).

Percentage o f  middle.

A lin ea r  increase in percentage o f  middle was obtained in 

a l l  the three groups under d ie t  B while such an increase could 

be seen only between groups 1 and I I  and I and I I I ,  under d ie t  A 

(Sables 28 & 35). Harayana Rao e t  a l .  (1968) reported s ig n i f i 

cant increase in the middle as the l iv e  weight o f  pigs increased 

from 40 kg. to 120 kg. Increase in the percentage o f  middle 

obviously  improves the y ie ld  o f  bacon, which commands a premium 

price  fo r  the meat due to i t s  high p a la ta b ility  and cooked product 

image. Smith e t  a l .  (1975) found that the most desirable  bacon 

contained 40 per cent muscle with a good d istrib u tion  o f  muscle 

and fa t .

Percentage o f  ham.

Phe almost sim ilar values obtained f o r  percentage o f  ham in 

a l l  the three groups under both the d ietary  treatments A and B 

(Sables 28 & 36) are in agreement with the find ings o f  Kumar e t  a l .  

(1974) who found no s ig n ifica n t d iffe ren ce  in ham percentage among 

d if fe r e n t  body weight groups. Harayana Rao e t  a l .  (1968) reported 

negative co rre la tion  between percentage o f  ham and l iv e  weight.
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gat con sta n ts .

Summarised data on fa t  constants ( fa b le  28) and th e ir  

s t a t i s t i c a l  ana lysis  ( fa b le s  37 to  39) in d ica te  that there is  

no s ig n i f ic a n t  d iffe re n ce  in  m elting p o in t , sa p on ifica tion  

value or  iod in e  value o f  body fa t  o f  animals maintained under 

the two d ie ta ry  treatm ents and slaughtered a t the three body 

weights o f  55, 70 and 85 kg. Shis be due to  the fa c t  that 

the experim ental d ie ts  used in the study were e sse n tia lly  

s im ila r  in  a l l  resp ect except f o r  the l i t t l e  d iffe ren ce  in  the 

percentage o f  crude p ro te in , to exert any marked in fluen ce  on 

any o f  the fa t  ch a ra c te r is t ic s  studied .

Economics

She c o s t  o f  production ca lcu la ted  per u n it l iv e  weight o f  

the animal presented in  fa b le s  40 and 41 in d ica te  an inverse 

re la t io n  between feed  co s t  and weaner cost as the l iv e  weight 

in crea ses , fhe c o s t  worked out f o r  animals in groups 1, I I  and 

I I I  under d ie t  A are R s.5 .8 7 , R s.5.93 and R s.6 .12  re s p e c t iv e ly , 

while that f o r  the animals in  the three groups under d ie t  B] are 

R s.6 .2 2 , R s.6 .00  and R s.5,92 r e s p e c t iv e ly , fhe lin e a r  increase 

in  c o s t  o f  production with increasin g  livew eigh ts o f  animals 

under d ie t  A can be a ttribu ted  to the lowered o v e ra ll  feed  e f f i 

cien cy  o f  these animals re s u lt in g  in  higher feed  co s t , which 

dominated over the decreased weaner c o s t . I t  can be seen that 

under d ie t  3 there is  a lin e a r  decrease in co s t  o f  production
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SUMMARY

An Investigation  was carried  out on th irty s ix  weanling 

large White Yorkshire pigs divided under two dietary treatments 

with protein  leve ls  o f 18-16-14 per cent (d ie t  A) and 16 per 

cent (d ie t  B) to  assess the growth rate, feed e f fic ie n cy , carcass 

quali-iy and economics o f production when maintained upto and 

slaughtered at body weights o f 55, 70 and 85 kg.

i
■The sa lien t observations made during the course of the 

in vestiga tion  and the inferences drawn from the resu lts  obtained 

are given below:

1. Higher protein lev e l o f 18 per cent in  the d iet 
promoted better overa ll body weight gains in  pigs 
during the early period o f growth. i

2 . The animals receiving d iets  containing 16 per cent 
protein throughout the experimental period, showed 
lin ear increase in  average daily  gain, at a l l  body 
weights.

3. The animals on d iet with 18-16-14 per eent protein  
le v e ls  showed a lin ear increase in  daily  gains only 
upto a liv e  weight o f 70 kg.

4* Increased overall feed e ffic ie n cy  was evident in  
animals receiv ing d iets containing higher protein 
le v e l during the early growth period.
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5 . The lowering o f protein  le v e l  in  the d ie t  from 18 
to  16 and to  14 per cent brought about marked 
reduction  in  overa ll feed  e f f ic ie n c y . On the 
other hand, a protein  le v e l o f  16 per cent through
out the feeding period had no such unfavourable 
e f fe c t  on feed  e f f ic ie n cy  o f the animal, a t the 
three body weights studied.

6 . Protein  lev e ls  used in  the d ie t  do not seem to  
exert any s ig n ifica n t in fluence on the various 
carcass ch a ra cter is tics  studied.

7 . Carcass ch a ra cter is tics  such as dressing percent
age, length o f carcass, backfat thickness and 
eyemuscle area are p o s it iv e ly  correlated  with 
body weight under both the d ietary treatments.

8 . Pat constants lik e  melting p o in t, iod in e  value 
and sap on ifica tion  value are not influenced 
e ith e r  by protein  le v e ls  or by body weights.

9 . The cost o f  production per kilogram body weight 
i s  found to  be the lea st at 55 kg- Under d ie t  A 
and at 85 kg. under d ie t  B.
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F a t  constants.

Summarised data on fa t  constants (Sable 28) and th eir 

s t a t i s t i c a l  analysis (Sables 37 to  39) ind icate that there is  

no s ig n if ic a n t  d iffe ren ce  in melting p o in t , sap on ifica tion  

value or iodine value o f  body fa t  o f  animals maintained under 

the two d ieta ry  treatments and slaughtered a t the three body 

weights o f  55, 70 and 85 kg. Shis msy be due to the fa c t  that 

the experimental d ie ts  used in the study were essen tia lly  

s im ilar in a l l  respect except f o r  the l i t t l e  d ifferen ce  in  the 

percentage o f  crude p rote in , to exert any marked in fluence on 

any o f  the fa t  ch a ra cte r is tics  studied.

Economics

The co s t  o f  production ca lcu lated  per un it l iv e  weight o f  

the animal presented in  Tables 40 and 41 in d ica te  an inverse 

re la tion  between feed  co s t  and weaner cost as the l iv e  weight 

increases. She co s t  worked out fo r  animals in groups I ,  I I  and 

I I I  under d ie t  A are R s.5 .87 , Rs.5.93 and Rs.6.12 re sp e ctiv e ly , 

while that f o r  the animals in the three groups under d ie t  B are 

R s.6 ,22 , R s.6.00 and Rs.5.92 re sp e ctiv e ly . She lin ear increase 

in  cos t o f  production with increasing livew eights o f  animals 

under d ie t  A can be attributed  to the lowered ov era ll feed e f f i 

ciency o f  these animals resu ltin g  m  higher feed  c o s t , which 

dominated over the decreased weaner c o s t . I t  can be seen that 

under d ie t  3  there is  a lin ear decrease in  co s t  o f  production
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ABSTRACT

A detailed investigation was carried out to study the 

growth rate, feed e ffic ien cy , carcass quality and economics 
o f production of fattening pigs maintained on two dietary 

treatments d iffering  in  protein levels and reared upto three 

d ifferen t hody weights.

Thirtysix weaner pigs of large White Yorkshire breed 

belonging to the University Pig Breeding Farm, Maaautby were 
distributed under two dietary treatments and divided into 
three groups I ,  I I  and I I I  of s ix  animals each, the animals 

in  the three groups being slaughtered at body weights o f 55, 
70 and 85 kg. respectively.

Higher dietary protein level of 18 per cent promoted 
better weight gains in pigs during the in it ia l period o f 
their growth. Lowering o f protein level in  the finishing 
ration reduced the weight gain and feed efficien cy  of the 
animals. A dietary protein level o f 16 per cent throughout 

the feeding period brought about linear increase in  overall 
average daily gain at a l l  body weights studied.

Though the protein leve l does not seem to influence any 
o f the carcass characteristics studied, the dressing percent
age, carcass length, backfat thickness and eyemuscle area are
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p o s it iv e ly  corre la ted  with body weights under both the 

die'cary treatm ents. Fat constants are not a ffe c te d  

e ith e r  by p rote in  le v e ls  or by l iv e  weights.

She o v e ra ll  re su lts  obtained during the course o f 

the present in v e st ig a tio n  in d ica te  that xhe u n it cost o f 

production  o f fa tten in g  pigs i s  le a s t  at 55 k g - liv e  weight 

on the d ietary  treatment A having 18-16-14 per cent p rotein  

and a t  35 k g - liv e  weight on the d ietary  treatmenx B having 

16 per cent p rote in  le v e l  throughout.


