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CHAPTER I 

INTRODUCTION 

Increased efforts to improve performance characteristics in swine 

has prompted producers to take a closer look at the effects of cross 

breeding. Success obtained with hybrid com has led many to believe that 

beneficial results might be expected from crossbreeding swine. Cross 

breeding for production advantages in market animals has been in practice 

for several year^ especially swine and sheep. Its use has been opposed 

by a few breeders who contend that continuous usage will result in 

lowering of the general quality of livestock. 

Swine producers are seeking a market hog capable of rapid and 

economical conversion of feed into pork. Improved performance through 

expression of heterosis should aid in the attainment of this goal. 

Experimental work indicates that heterosis results from the mating of 

genetically divergent animals. Heterosis effects are demonstrated in 

the offspring through larger litters, greater viability and faster gains. 

Reliable systems of obtaining some degree of heterosis are: (l) straight 

breeding, the mating of unrelated animals within a breedj (2) cross 

breeding, the crossing of different breeds; (3) linecrossing, the 

crossing of inbred lines within breeds; and (i;) linecrossbreeding, the 

crossing of inbred lines of different breeds. 

Considerable research data is available on crossbreeding in 

swine, and its usefulness in commercial swine production has been 
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widely accepted. However, there is limited research work to support 

which of the various breed crosses produce the greater advantage in the 

important economic traits. 

Heritability estimates indicate that improvement in the important 

economic performance traits of swine should be attained through selection 

(Craft, 19^8). Environmental and other factors, such as season of birth 

and age of dam, hamper the breeder's ability to select those animals 

having the greatest breeding value, There is a need for more detailed 

information on the magnitude and extent of these effects so that 

performance records can be more accurately adjusted before selections 

are made. 

The objectives of this study were: (l) to compare certain litter 

performance traits of pigs produced by straightbreeding and crossbreeding; 

(2) to compare the relative performance of straightbred with two- and 

three-breed crosses and to attempt to determine the more desirable breed 

crosses; and (3) to study the effect of age of dam and season of birth 

on litter performance traits. 



CHAPTER II 

LITERATURE REVIEW 

I, BREED (CROSSBRED VS. PUREBRED) 

Limited experimental work has been conducted in the past 10 years 

on the usefulness of crossbreeding for the production of market hogs. 

The merits of crossbreeding or any breeding system must be considered 

according to its influence on economically important traits such as; 

litter size, vigor of pigs as indicated by their survival ability, 

weaning weights and growth rate. 

Litter size. Large litters are essential to economical pork 

production. A brood sow's efficiency is measured by prolificacy, suckling 

ability, number of pigs weaned and rate and economy of gains of the pigs. 

The relative importance of large litters was brought out by Wilson, 

Whatley and Harington (I96I) who observed that, up to a point, the 

number of pigs weaned per litter improved as the number of pigs farrowed 

increased. Sows farrowing from 11-lU pigs per litter raised the greatest 

number of pigs to weaning (eight per litter), Litter sizes of 15 to 20 

pigs resulted in fewer pigs weaned. They observed almost a linear 

relationship between number farrowed and litter weight at farrowing, In 

a study where the average number of pigs farrowed per litter was 8.1 and 

the average litter weight was 20 lb., Carmichael and Rice (1920) found 

litter weight to vary almost in direct proportion to the niunber of pigs 
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in the litter. The average weight of pigs in litters of less than 

average size (8.1 pigs per litter) was 2.6? lb. and 2.kl lb. in litters 

greater than average in litter size. The mean weight of all pigs was 

2.55 lb. They also observed a greater proportion of dead or immature 

pigs in larger litters than in smaller litters, The litters above 

average in size contained 10.5 per cent dead pigs and litters below 

average, 7.7 per cent. Weaver and Bogart (I9i;3) stated that the birth 

weight of pigs in large litters may be slightly lower than those in 

litters of smaller size, but that some large litters included strong 

pigs of moderate to heavy weights. Pigs in litters of 10 pigs averaged 

3 lb. while pigs in smaller litters exceeded this by only 0.1 to 0.3 lb. 

per pig. The smaller litters had the greatest percentage of pigs raised. 

but generally the number of pigs weaned was greater for litters of 10 or 

more. They concluded that, within limits, large litters were superior 

to small litters in number of pigs weaned. 

Vogt, Comstock and Rempel (1963) reported that to their knowledge 

no other estimate of the genetic correlation between litter size and 

growth rate has been reported in the literature, They obtained a genetic 

correlation of 0.06 and suggested that the two traits are genetically 

independent. Baker _et _al. (1958) observed a genetic correlation between 

litter size and litter average fetus weight of 0.30 at the 25th day of 

gestation and -.06 at 70 days. They also found purebred fetuses to be 

significantly heavier than crossbred fetuses at the 25th day of gestation 

but observed no significant difference at the 70th day. 



5 

Carroll and Roberts (I9ii2) reported that the number of pigs 

farrowed per litter was the result of two factors: (l) number of eggs 

produced and fertilized and (2) the prenatal mortality of the embryos. 

They pointed out that there is no evidence that crossbreeding affects 

the number of eggs produced and fertilized and that prenatal mortality 

was not lower in crossbred litters than purebred litters, Their study. 

involving 2,6l9 purebred and crossbred litters, showed there was 

no appreciable difference in litter size between purebreds and crossbreds. 

In several different crossbreeding studies, Robison (I9i46) observed no 

marked difference between purebreds and crossbreds in size of litters 

farrowed. 

There was no significant difference found between crossbreds and 

straightbreds in litter size at farrowing in a study by Bradford, 

Chapman and Grummer (19^3). Also, in a comparative study of crossbreds 

(Duroc X Poland) and outbred Durocs, Whatley, Chambers and Stephens 

(I9^h) found the crossbreds and outbred Durocs to be equal in size of 

litter. Pani _et _al. (1963) observed no significant difference in litter 

size between Landrace x Poland sows and Poland x Landrace sows when both 

kinds of sows were bred to Duroc boars. 

Several workers, however, have found that crossbreds surpass 

purebreds in litter size. Carlisle et _al. (196U) published a summary of 

the results of some crossbreeding research and this summary is given in 

Table I. 

It was noted that the difference in the first generation cross 

could be attributed to greater pig survival and more rapid pig growth. 
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TABLE I 

SUPERIORITY OF SUBSEQUENT CROSSES EXPRESSED AS A PERCENTAGE 
OF AVERAGE PUREBRED PERFORMANCE 

First Three-breed Four-breed 
Trait Purebred cross cross cross 

(Per cent) 

Litter size 

at birth 100 101 111 113 

Litter size 

at 8 weeks 100 107 125 126 

Weaning weight 100 108 110 109 

l5U-day weight 100 llh 113 111 

Litter production 
at l^h days 100 112 li;l lilO 
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They suggested that the advantage in later crosses, including the liO per 

cent advantage in l^li-day litter production of the four-breed cross was 

due to the farrowing and raising of larger litters by crossbred dams. 

Gaines and Hazel (195?) indicated that crossbred sows were 

superior to purebred sows in litter size at all ages. However, they 

found the method of crossing to be an important factor and suggested a 

rotational crossbreeding system to secure and maintain high production. 

Smith, Moorman and McLaren (i960) found that crossbred sows 

(two- and three-breed crosses) farrowed 9 to 11 per cent more pigs than 

straightbred sows. Winters _et (1936) showed that first-cross litters 

averaged nearly one pig more per litter and three-breed crosses 1.6? more 

pigs per litter than purebreds. 

While working with various lines and their crosses, England and 

Winters (19^3) found that linecrosses had a larger number of pigs born 

per litter than the individual lines. Rotational crosses had a larger 

number of pigs born alive than either crisscrosses or single crosses. 

A study conducted by Sherrit £t al. (I95ii) indicated that cross 

bred gilts produced larger litters at farrowing than purebreds, Smith 

and King (l96ii) found crossbred litters contained 2 per cent more pigs 

than purebred litters and crossbred sows farrowed 3 per cent more pigs 

than purebred sows. 

Nance (19^9) concluded that crossbred sows farrowed larger litters 

than straightbreds. Differences between crossbred and straightbred 

litters varied from 0.6 to 3-6 pigs with an average difference of 1.5 

pigs per litter (20 to 25 per cent) in favor of crossbreds. Total litter 
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weight was in favor of crossbreds with differences ranging from I98 to 

1,026 lb. and an average difference of i;00 to 500 lb. (30 to 3^ per cent). 

Lush, Shearer and Culbertson (1939) pointed out that crossbred 

sows were efficient pig producers when mated either to a purebred boar 

of one of the parent breeds or to a boar of a third breed. Pani et al. 

(1963) concluded that the genotype of the dam has a marked influence on 

litter size and weight. They suggested that to take advantage of hybrid 

vigor in both males and females a crossbreeding program should include 

at least three breeds. 

Birth weight. Pig weight at birth is associated with subsequent 

performance, Vestal (1936) reported an inverse relationship between 

average litter birth weight and percentage of pigs bom dead, He 

concluded that pigs weighing 2 lb, or less at birth are a poor risk 

since less than ^0 per cent survived to normal weaning age. 

Birth weight as a factor in determining weaning weight of pigs 

has been studied by many workers. Kuhlman (1928) obtained a genetic 

correlation of 0,k9 between birth and weaning weight. Additional esti 

mates of genetic correlations were reported by several other workers. 

Baker (1939) in two different studies fo\md correlations of 0,i;!; and 

0.ii8j Hazel, Marvel and Rienmiller (19U3) and Bliinn, Baker and Hanson 

(1953) obtained correlations of 0,81; and 0.708, respectively, between 

birth and weaning weight. Forshaw^al, (1953) reported a highly 

significant correlation between birth and weaning weight. 
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The advantage of additional weight at birth has been reported by 

numerous researchers (Kuhlman, 1928; Baker, 1939; Weaver and Bogart, 

I9U3; and Forshaw et al., 1933)• These workers observed that an 

additional 1 lb. of birth weight accoimted for a 7 to 8 lb. advantage at 

weaning. 

Most data suggest that little if any advantage in birth weight 

is obtained through crossbreeding. However, Winters et al. (1936) found 

crossbred pigs were, on the average, heavier at birth than purebreds. 

They also reported that crossbreds excelled purebreds in total litter 

weight of live pigs. 

Crossbred (Duroc x Poland) and outbred Durocs were found by 

Whatley, Chambers and Stephens (193U) to produce pigs similar in birth 

weight. Landrace x Poland and Poland x Landrace sows bred to Duroc 

boars showed no significant difference in pigling and litter weight 

(Pani _et , I963). 

Work by Bradford, Chapman and Grummer (1933) indicated that 

weight of pigs at birth was not significantly higher for crossbreds than 

straightbreds. In agreement with this, Carroll and Roberts (l9i;2) 

reported no consistent difference in birth weight of crossbreds and 

purebreds. 

Survival rate. The most critical time in a pig's life is from 1 

to 3 days after birth. Wilson, Whatley and Harington (I96I) indicated 

that the higher mortality in larger litters (l3 to 18 pigs) was probably 

due to decreased birth weights of pigs and to the inability of the sow 
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to produce sufficient milk to meet the nutrient demands of the litter. 

Several workers have found crossbreeding reduces the mortality 

rate of baby pigs. Bradford, Chapman and Grnimmer (1953) noted that 

litters from crossbred dams had a lower mortality rate than those from 

straightbreds and that viability contributed to the significantly greater 

litter size, litter weight and sow productivity index of crossbred sows. 

Smith and King (196k), working with data from 3ii,800 litters, found 

crossbred litters had a lower mortality rate than purebreds. Crossbred 

litters from purebred dams contained 2 per cent more pigs at birth and 

5 per cent more pigs at weaning than purebred litters, Crossbred dams 

showed more heterosis than purebred dams by producing 5 per cent 
more 

pigs at birth and 8 per cent more pigs at weaning, They reported that 

the total litter weight at weaning for crossbred litters was 10 per cent 

greater than purebred litters, They also found that crossbred sows had 

an 11 per cent advantage over the purebred sows in total litter weight 

at weaning. 

Crossbred litters have been shown by Winters et al. (1936), Lush, 

Shearer and Culbertson (1939), Carroll and Roberts (l9ii2) and Robison 

(I9ii6) to possess a lower percentage of stillborn pigs and a greater 

survival rate to weaning than purebreds. McMeekan (1936), in Australia, 

showed that purebred pigs of four breeds had a death loss up to weaning 

of 21.2 per cent compared to 12,8 per cent for crossbred pigs. 

Rotational and linecross pigs were found by England and Winters 

(1953) to have a superior rate of survival as compared with those from 

single crosses, crisscrosses or individual lines. In a study by Whatley, 
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Chambers and Stephens (I9$h), 10 per cent greater liveability was 

observed in crossbred litters (Duroc x Poland) than in outbred Duroc 

litters at both weaning and l$k days of age. Smith, Moorman and McLaren 

(i960) stated that pigs in three- and four-breed cross litters had 

greater survival ability than purebreds. 

Weaning weight (56-day wt.), The importance of heavy weaning 

weights was indicated by Hazel, Marvel and Reinmiller (l9l;3), Blunn, 

Baker and Hanson (1953), Vogt, Comstock and Rempel (1963), and Ward, 

Rempel and Enfield (l96ii) who calculated genetic correlations of 0.i;5} 

-.12, 0,88, 0.ii7 and 0.69, respectively, between weaning weight and 

post-weaning daily gain. Ward, Rempel and Enfield (1961;) stated that 

selection based solely on post-weaning growth rate would account for 91 

per cent of the possible improvement in weaning weight. 

Donald (1939), studying the relative importance of nutrition and 

breeding in the growth of a suckling pig up to weaning, concluded that 

milk production of the sow was the most important factor influencing 

weaning weight. Similarly, Vogt, Comstock and Rempel (I963) suggested 

that their observed genetic correlation of 0.i;7 between weaning weight 

and post-weaning growth rate was influenced in part by the milk 

production of the sows. 

It was demonstrated by Hutton and Russell (1939), Robison (l9l;6), 

Sherrit et al. (195U), Nance (1959) and Smith, Moorman and McLaren (I96O) 

that crossbred litters were larger and the individual pigs in crossbred 

litters were heavier at 56 days than purebreds. In similar studies. 
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Winters (1936) obtained an advantage of ii to 7 lb. per pig and 

Lush, Shearer and Culbertson (1939) an advantage of 3 to i; lb. per pig 

in weaning weight in favor of crossbreds. 

The superiority of crossbreeding was clearly revealed in work by 

Winters^al. (1936) who found weaning weight per crossbred litter was 

96 lb. greater than that for purebreds. Of this 96 lb., 39 lb. were 

credited to the crossbreeding of the pigs and 57 lb. to the superiority 

of the crossbred dam over the purebred dam. Smith and King (l96ii) noted 

that total litter weight at weaning was 10 per cent greater in crossbred 

litters than purebred and that crossbred sows produced 11 per cent 

heavier litters at weaning than did purebred sows. 

Working with crossbreds produced by various combinations of five 

breeds, Shaw and MacEwan (I963) found crossbreds averaged 39.ii lb. at 

weaning as compared to 35- 7 lb. for purebreds. Pani _et _al. (I963) 

reported a significant difference of 107 lb. between crossbred litters 

and purebred litters at weaning, Whatley, Chambers and Stephens (l95i|) 

showed that crossbred litters were 38 per cent heavier at 56 days than 

straightbred litters. 

Weight at l5ii days, Relatively high genetic correlations of 0.5l 

and 0.89 between growth rate and days of age (112 to I68) were obtained 

in two separate studies by Blunn, Baker and Hanson (1953). Hazel, 

Marvel and Reinmiller (I9ii3) reported a genetic correlation of 0.701 

between growth rate and days of age. 
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MacDonald, Moxley and Hamilton (1959) found that with purebred 

Yorkshires, the best indicator of l5i;~day weight was 56-day weight; that 

with Landrace x Yorkshire crossbreds, birth weight was the best indicator 

of I5ii-day weight; and with backcrosses of these two breeds, weaning 

weight was the best indicator of l5i;-day weight. 

Several workers including Bradford, Chapman and Grummer (1953), 

Nance (1959), MacDonald, Moxley and Hamilton (1959), and Smith and 

Moorman (1959) reported that crossbred litters were superior to straight-

breds in the number of pigs raised to l5ii days and litter weight at l5[i 

days. Nance (1959) suggested that the advantage in litter size at 151; 

days was due primarily to the increased viability of crossbred pigs 

rather than to the increase in numbers of pigs farrowed in crossbred 

litters. 

Crossbred litters (Duroc x Poland) were found by Whatley, Chambers 

and Stephens (l95ii) to be 21 per cent heavier at 151; days of age than 

outbred Duroc litters. Pani _et al. (1963) found that crossbred sows, 

obtained by reciprocal crossing of the Landrace and Poland China breeds, 

produced litters that were significantly heavier by i;07 lb. at 151; days 

of age than litters of straightbred (Duroc) sows. 

Weight at days. Weight for age is highly desirable in swine 

because of the economic importance of early marketing, Smith, Moorman 

and McLaren (I96O) reported that at market time the average litter 

weights of two-, three- and four-breed cross litters were 13, 3I; and 20 

per cent larger, respectively, than straightbred litters. Crossbred pigs 



lii 

gained faster from birth to market and were from 6.1 to 8.1 per cent 

heavier than purebreds. Crossbred litters were also significantly 

heavier than purebred litters at 180 days of age. 

Robison (191+8) found that at 180 days of age crossbred litters 

averaged from 203 to 206 lb. heavier than purebred litters and had from 

0,7 to 1.U more pigs per litter. Similar results were obtained by 

Robison (191+6) who showed crossbreds consistently surpassed purebreds 

by 10 to 19 lb. per pig and from 1^0 to 2^0 lb. in total litter weight 

at 180 days. Nance (1959) stated that crossbred pigs were about 8 to 

10 per cent heavier at 180 days than straightbreds. 

Backfat thickness. Efficient methods of reducing backfat are 

highly desirable since our present market demands are for hogs with less 

fat and more lean meat. Tucker, Dickerson and Lasley (1952) noted that 

crossbreds under full feeding yielded carcasses with slightly less lean 

and more fat than purebreds. However, under limited feeding, carcasses 

from crossbreds were slightly longer and leaner. 

Smith and Moorman (1959) found Landrace pigs had significantly 

lower backfat thickness than other straightbreds and that Landrace 
were 

very effective in reducing backfat thickness in crossbreds. 

While comparing purebred and crossbred boars, Rempel, Comstock 

and Enfield (1961;) observed unexplainable differences in backfat 

thickness in favor of the purebred sires. Whiteman, Hillier and Whatley 

(1951), however, concluded that crossbred carcasses were leaner and had 

less per cent fat trim than outbred lines of Durocs. 



15 

Average daily gain. Rapid growth is a highly desirable 

characteristic in swine because of its relationship to profits returned 

to the producer. Tucker, Dickerson and Lasley (1952) discovered that, 

under a full-feeding program, crossbred pigs gained 7 per cent faster, 

consumed 6 per cent more feed daily and were no more efficient than 

purebreds. However, the same crosses during an equalized feeding 

program gained 12 per cent faster, consumed 2 per cent more feed daily 

and were 6 per cent more efficient than purebreds. 

In three trials, Robison (19U8) found crossbred pigs reached 

market weight 9, l5 and 20 days earlier, respectively, than purebred 

pigs. Winters^al. (1936) and Robison (I9ii6) found crossbred pigs 

reached a market weight of 220 lb. from 17 to 22 and 10 days earlier, 

respectively, than purebreds. At 225 lb. Whetham (1935) reported that 

crossbred pigs averaged 10 days younger than purebreds. 

In feeding trials, Shaw and MacEwan (1963) noted that crossbred 

pigs outgained purebreds by an average 0.10 lb. per day. Crossbred pigs 

in a study by Lush, Shearer and Culbertson (1939) gained from 0.09 lb. 

to 0.12 lb. faster than purebreds and reached a weight of 22^ lb. about 

10 days to 2 weeks earlier than purebreds. Tucker, Dickerson and 

Lasley (1952) found crossbreds reached market weight 10 days earlier 

than purebreds when full fed. Similarly, crossbreds fed on an equalized 

(limited) feeding system reached a market weight li; days earlier than 

purebreds. 

Carroll and Roberts (I9ii2) obtained a small but non-significant 

difference in average daily gain between crossbreds and the faster 
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gaining purebreds of 0.006 lb. per head daily. However, when crossbreds 

were compared with the slower gaining purebreds a significant difference 

in daily gain was found in favor of crossbred pigs. England and Winters 

(1953) and Nance (1959) also reported that crossbreds gained faster than 

purebreds from birth to market. 

However, Whatley, Chambers and Stephens (l95ii) and Rempel, 

Comstock and Enfield (l96ii) found purebred pigs outgained crossbred pigs. 

II. AGE OF DAM 

Litter size. The age of the dam at breeding and farrowing has a 

marked influence on her own performance and the subsequent performance of 

her litter. Age of the sow has been found by several workers to be 

directly related to number of pigs farrowed per litter. 

Stewart (19U5) observed that the effect of age of dam at first 

farrowing on litter size was greatest at ages of 12 months or less and 

ceased to be a factor after l5 months of age, Johansson (1929) showed 

that the number of pigs in a sow's first litter increased with age at 

farrowing up to about I6 months of age. Stewart (I9ii5) stated that 320-

day-old gilts at farrowing averaged one pig per litter less than 1-year-

old gilts and gilts that farrowed at UlO days of age had 0,5 pig per 

litter more than 1-year-old gilts. His data further showed an increase 

of 0,75 pig per litter for gilts 12 months of age at farrowing compared 

to 11-month-old gilts. Additional increases of about 0,5 and 0.25 to 

0,67 pig per litter were observed in gilts farrowing at 13 and Ih months 

of age, respectively. Squires al, (1952) reported that each 10 day 
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increase in age of gilts at breeding resiilted in an additional 0.5 pig 

per litter. Olbrycht (19U3) showed that gilts averaging 3^2, hOh and 

513 days of age at farrowing produced first litters which averaged 8.OU, 

8.66 and 9.11 pigs per litter, respectively, Carlisle et al. (196U) 

reported marked advantages for gilts lit months old as compared with 11-

month-old gilts (Table II). 

Nalbandov (1938) stated that sow prolificacy reaches its peak with 

the fifth litter and remains unchanged until the seventh litter, then 

declines slightly to the ninth litter. Keith (1930) and Lush and Molln 

(I9U2) reported that litter size increased up to U.5 years of age after 

which it began to decline. Russell (1936) showed that sows reached 

their peak in terms of number of pigs farrowed between 2 and U years of 

age and then litter size started to decline, The influence of advancing 

age on litter size reported by Olbrycht (19U3) is shown in Table III. 

Maximum litter size occurred at the fourth, fifth and sixth litters. 

Stewart (19U3) concluded that "age and weight of sows at mating 

account for k per cent of the variance in size of first litters and 

together they provide the most reliable criteria for use in selection 

for fertility. II 

Ovulation rate is one of the important factors governing fertility 

in mammals. Its importance was demonstrated by Squires £t (1932) 

who found that the number of ova shed was significantly correlated 

(r = 0.U7) with litter size at the 25th day of gestation. 

Hammond (I91I4) foimd a smaller number of ova were released during 

estrus by younger than old sows and he offered this as an explanation 

https://fertility.II
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TABLE II 

COMPARISON OF GILTS 11, 12, 13 AND lU MONTHS 
OF AGE AT FARROWING 

Increase per litter for each 
Trait additional month of age of gilt 

Litter size, pigs 

At birth 
0.5 

At birth, alive 
0.6 

111 days 
1.0 

k2 days 
1.3 

Litter weight, lb. 

At birth 
0.3 

U2 days 
27.0 
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TABLE III 

NUMBER OF PIGS PRODUCED IN SUCCESSIVE LITTERS 

OF THE SAME SOWS 

Litter no. Average number of pigs Range 

1 9.$ 2-18 

2 10.7 3-18 

3 11.1; ii-22 

h 11.8 i;-22 

5 11.9 5-20 

6 11.7 h-21 

7 11.3 ii-19 

8 11.2 5-20 

9 10.8 2-18 

10 10.1 2-18 



20 

for the smaller litters of young sows. Siirdlarly, Robertson _al. 

(l95lj 195la) indicated that gilts produced an increasing number of ova 

at each succeeding heat period for the first three periods and that 

litters conceived at the second and third periods contained increasing 

number of pigs. 

Hammond (l9lii) and Squires^al. (1952) observed the number of 

corpora lutea of gestating gilts and sows and found gilts averaged 

lli.3 - 0.39 and 11.5 whereas mature sows contained 19.8 i 1.26 and l$.k, 

respectively. Newman (1963) estimated ovulation rates by counting 

corpora lutea after slaughter at 50 - ii or 100 i i; days of gestation. 

Gilts contained li;.5 -3-2 and sows 21.14. - Ii. 1| corpora lutea. However, 

they suggested that ovulation rate was subject to a high degree of 

genetic control and was not highly correlated with litter size at the 

stages of pregnancy examined. Robertson (l95l) concluded that calendar 

age was not as important as was "sexual age" in determining ovulation 

rate. 

Robison (19U6) found that 1.^to 2.5-year-old sows produced 

larger litters than 1-year-old sows. Carmichael and Rice (1920) found 

the average number of pigs per litter from 1.5-year-old sows to be 7.5 

compared to 8.6 for 2-year-old sows. However, Vestal (1936) stated that 

2-year-old sows consistently farrowed larger litters than 1- and 3- to 

5-year-old sows. 

These data (Figure l) by Lush and Molln (l9i;2) show that average 

litter size increased a little more than 0.5 pig from the first to the 

second litter, increased by one more pig per litter by 2 years of sow 
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age, varied slightly between 2- and i|,5-years-old, and declined after 

U.5 years. 

Birth weight. Pig weight at birth is closely related to suirvival 

ability. Vestal (1936) found that pigs from 2-year-old sows were 

considerably heavier than pigs from 1- and 3- to ̂ -year-old sows. 

Carmichael and Rice (1920) noted that the birth weight of pigs from sows 

1.5 years old was 2.kh lb. compared to 2.6l lb. from sows at 2 years of 

age or older. However, a report by Russell (1936) showed no difference 

in birth weight of pigs in sows ranging from 1 to 6,5 years of age. 

Survival rate. Robison (I9ii8) found that gilts and sows in the 

1- and the 1.5-year-old groups had fewer stillborn pigs and saved a 

larger percentage of their pigs than did older sows. In close agreement, 

Russell (1936) showed that the percentage of pigs farrowed dead for sows 

from 1 to 3-5 years of age averaged 6.5 per cent compared to I8.9 per 

cent for sows from ij. to 6.5 years of age. From a study of 5,778 pigs, 

Carmichael and Rice (1920) found that 8.1 per cent of pigs farrowed from 

sows 1 to 2.5 years of age were dead or immature compared to 12.3 per 

cent for sows 3 years old and over. 

Weaning weight (56-day wt.). Vestal (1936) found 2-year-old sows 

surpassed 1- and 3- to 5-year-old sows in nmber of pigs weaned per 

litter, weaned litter weight and weaning weight of pigs, Robison (I9ii6) 

observed that pigs from 1.5- to 2.5-year-old sows were heavier at 

weaning than pigs from 1-year-old gilts. In a later study, Robison 
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(I9li8) reported that sows between 1.5 and 3.5 years of age had heavier 

litters at weaning than younger or older sows. 

Lush and Molln (l9i;2) found that the number of pigs weaned from 

first litters averaged almost 0.5 pig smaller and litters from 2-year-

old sows were nearly 0.5 pig larger than the average (Figure 2). They 

also observed in the same study that weaning weight for first litters 

was distinctly lighter than average. Maximum weights occurred in litters 

from 2-year-old sows. Weaning weight of litters declined after sows 

reached 3 to 3-5 years of age. Lush and Molln (I9ii2) concluded that age 

of dam has less effect on the numbers of pigs weaned than on the number 

farrowed. 

Weight at 180 days and average daily gain. Few workers made 

reference to age of dam effect on market weight and daily gain. Robison 

(I9i;6) found that pigs from sows ranging in age from 1.5 to 2.5 years 

were heavier at 180 days than pigs from 1-year-old dams. Whatley (19U2) 

noted that age of dam affected the pig weight at 180 days of age but the 

effect was small. 

Robison (19^46) observed faster growth rates in pigs from sows 1.5 

years of age and above than from 1-year-old sows. 

III. SEASON OF BIRTH 

There has been little published research on the effect of season 

of birth upon performance traits in swine. Robison (19U8) reported in 

their study that spring litters had some advantages over fall litters 
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since spring litters were from dams of 1,5 years of age compared to fall 

litters farrowed by gilts approximately 1 year of age. Also, season was 

confounded with availability of pasture, Spring pigs had access to 

pastures throughout the growing period whereas it was not available for 

fall pigs. 

Working with data from ten different experiment stations, Lush 

and Molln (I9ii2) found highly significant differences between seasons 

for number of pigs farrowed per litter, number of pigs weaned per litter 

and weight per litter at weaning, However, these differences were not 

consistent from one station to another and were not independent of other 

sources of variations. 



CHAPTER III 

EXPERIMENTAL PROCEDURE 

I. SOURCE OF DATA 

The data used in this study were collected as a part of an 

extended swine breeding project being conducted at Ames Plantation, 

Grand Junction, Tennessee, by the Animal Husbandry-Veterinary Science 

Department, Agricultural Experiment Station, University of Tennessee, 

Knoxville, Tennessee. This study included data from eight farrowing 

seasons during the years of I96O through 1963-

Performance data were obtained from purebred Hampshires and 

Durocs and various two- and three-breed repeat crosses. Purebred 

Hampshire, Duroc, Landrace, and Yorkshire boars were used in the various 

crosses. Data were obtained for the following performance traits: 

litter size at birth, 36 and l^U days; pig weight and litter weight 

at birth, 36, 131| and I8O days; average daily gain from birth to market 

weight; and live backfat probe at market weight. 

II. EXPERIMENTAL ANIMALS 

The number and kinds of matings which were made to produce pigs 

during both spring and fall seasons for the ii-year period included in 

the study are shown in Table IV. The actual number of litters produced 

in the various breeding groups varied somewhat from this in some seasons. 

26 
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TABLE IV 

NUMBER AND KINDS OF MATINGS MADE TO PRODUCE STRAIGHTBRED AND 

CROSSBRED PIGS IN SPRING AND FALL FARROWING 

SEASONS, i960 THROUGH I963 

No. of sows® Breed of sire^ Breed of dam Breeding of 

D D D 

15 H H H 

6 H D HD 

6 D H DH 

6 L H LH 

6 L D LD 

6 Y H YH 

6 Y D YD 

6 L HD LHD 

6 Y HD YHD 

6 H YD HYD 

6 D YH DYH 

6 H LD HID 

6 D LH DLH 

^Numbers of sows in each group are approximations. 

^Breed code: H - Hampshirej D - Durocj L- Landrace; and Y -
Yorkshire. 

^First letter denotes breed of sire, Second and third letters 

denote breed of dam. 
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but an effort was made to come as close as possible to the number shown 

in the table. 

Sows were reallotted to breeding groups each season on the basis 

of breed, age and previous performance. Also, sows of similar breeding 

were randomly assigned to as many sire-breeding groups with the same 

breed of sire as possible. 

III. HERD MANAGEMENT 

Sows within groups were divided into three subgroups and one-

third of the sows were put with boars for breeding at 2-week intervals. 

A practical central farrowing house with farrowing stalls was used, The 

2-week interval allowed time for putting the sows in the farrowing stalls 

a few days before farrowing, and steam cleaning disinfecting the stalls 

for the next sows. 

The program was designed to farrow two litters per sow each year. 

Matings were made so that spring and fall litters were farrowed beginning 

about April 1 and October 1, respectively. All sows were pasture bred, 

with 8 to 12 sows per sire group depending on the age and size of the 

boar and length of breeding season. Approximate farrowing dates were 

obtained by checking the sows daily and recording the ones in estrus. 

Gilts were bred to farrow first at 10 to li; months of age. 

After being brought to the farrowing quarters, sows were 

thoroughly washed, using soap and a disinfectant, and wormed with 

piperazine. Both before and after parturition, each sow was turned out 

of the stall twice daily for feed and water. Farrowing stalls were used 
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to minimize pig losses due to crushing by the sows. 

Sows were vaccinated once each year for erysipelas, cholera and 

leptospirosis. A brucellosis test was run twice a year. The sows were 

wormed twice a year in addition to the worming at farrowing time. They 

were rung as needed to prevent excessive rooting. 

Boars were managed somewhat similar to sows. They received the 

same vaccinations, were tested for brucellosis, and were rung and wormed 

as needed. During the non-breeding season they were allowed to run 

together in groups according to size and age. Tusks were kept trimmed. 

At birth, pigs were ear notched using the U.S.D.A. system. This 

system gives a numerical value to each notch, with the left ear indi 

cating the litter number and the right ear indicating the individual pig 

number within the litter. The needle teeth of the pigs were cut and the 

gums treated with tincture of iodine. Iodine was also applied to the 

freshly cut notches and to the umbilical cords. Pigs were weighed to 

the nearest 0.1 lb. and injected with 3 cc. of erysipelas serum. Also 

at birth a teat count was made on both boar and gilt pigs. 

At 3 to 5 days of age the pigs were injected with an iron compound 

for the prevention of anemia, and at 7 to 10 days of age, pigs and dams 

were moved to pasture lots, Four-acre pasture lots were stocked at the 

rate of about eight sows and their litters. At weaning time, sows were 

removed from the lots and the pigs remained in the lots to be finished 

to market weight. Portable type hog houses that could be used for 

shelter or shade were available in each pasture lot. 
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The first selection of boars in purebred litters was made at U 

weeks of age. Boars which did not show promise at this age were 

castrated. All pigs were vaccinated with a mixed bacterin for 

erysipelas at this time. 

Litters were weaned and weighed at approximately 8 weeks of age. 

Second selection for boars was made at this time, At weaning all pigs 

were rung and vaccinated for cholera. The weaned pigs were sorted into 

groups according to age, size and weight, Pigs were wormed with 

piperazine 2 weeks after weaning and again at i;-week intervals depending 

on the level of parasite infestation. 

The pigs were weighed again at approximately l$k days of age and 

divided into the following groups: 200 lb. and over; l85 to 200 lb.; 

165 to 185 lb.; and l65 or less. At approximately I80 days of age, the 

pigs were weighed and those weighing around 220 lb. were marketed or 

sold as breeding stock. A live-animal backfat probe was taken at the 

seventh rib, 2 inches off center of the back, using a knife and an 

official backfat probe ruler. 

IV. FEEDS AND RATIONS 

Rations containing com grown on Ames Plantation were fed to all 

animals. The corn was fed as ground ear com, whole ear com, or 

shelled corn depending upon the animals receiving the ration, Protein 

supplements were purchased and mixed on the Plantation, The amounts 

and proportions of tankage, soybean oil meal and alfalfa leaf meal fed 

varied, depending upon the quality and amount of available pasture 
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and upon age and condition of the animals. 

Sows were fed one of two supplement mixtures. Supplement "A" fed 

on good" pasture consisted of a mixture of 100 lb. of tankage and 100 

lb. of soybean oil meal. Supplement "B" fed on "poor" pasture consisted 

of a mixture of 100 lb. of tankage, 100 lb. of alfalfa leaf meal and 100 

lb. of soybean oil meal. Ten lb. of dicalcium phosphate and 2 lb. of 

salt were added per 100 lb. of either mixture. 

From weaning until re-breeding, sows were hand fed a daily ration 

of 2 to 5 lb. of ground ear corn and 0.^ to 1 lb. of supplement "A or 

'B, the amount depending upon the quality of the pasture and on the age 

and condition of the sows. 

Sows were flushed at breeding time by increasing the amount of 

the ground ear com by about 2 lb. and the supplement by 0.^ to 1 lb. 

This feeding level was continued through the first month of gestation. 

After this the concentrate level was reduced to prevent sows from 

becoming excessively fat. 

Three to i; weeks prior to farrowing, the amount of supplement fed 

was increased to 1.5 to 2 lb. daily and the amount of ground ear corn 

was also increased. After farrowing, sows were started on a small 

amount of ground ear corn plus supplement "B. After the sows were 

placed on pasture with their pigs, their ration was increased to a full-

feed level and they were self-fed ear corn and supplement until the pigs 

were weaned. If the pastures were good, no feed was given the first day 

or two following the weaning of the pigs, A limited amoimt of feed was 

fed during the rest of the drying-up period. 
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Boars received the same ration as the sows but were kept in a 

thrifty condition at all times. They were fed according to their 

condition. 

From weaning until approaching market weight pigs were self-fed 

ear com or shelled com and supplement free-choice, They were fed one 

of two supplements depending upon the age of pigs and the amoxint and 

quality of the available pasture. Pigs up to li months of age on "good 

pasture were self-fed a supplement mixture consisting of 100 lb. of 

soybean oil meal and 100 lb. of tankage, An additional 100 lb. of 

soybean oil meal was added to the mixture from 1* months to market 

weight. Pigs up to li months of age on "poor" pasture were self-fed a 

supplement mixture of 150 lb. of soybean oil meal, 1^0 lb. of tankage 

and 50 lb. of alfalfa leaf meal. For pigs from li months to market 

wei^t, the soybean oil meal was increased by 50 lb. and the tankage was 

decreased by 50 lb. Ten lb. of dicalcium phosphate and 2 lb. of salt 

were added per 100 lb. of either supplement, An antibiotic was added at 

the rate of U grams of activity per 100 lb. of supplement mixture. 

Permanent pastures of Ladino clover, alfalfa and orchardgrass 

were provided for spring litters, Oats and crimson clover were provided 

as temporary pastures for fall litters, Pastures were grazed at the 

rate of approximately 20 growing-finishing pigs per 
acre. 

A record was kept of death losses and health problems encountered 

in all groups. Atrophic rhinitis was diagnosed as a serious disease 

problem in the swine herd during a part of the period during this study. 

This disease is apparently transmitted by direct contact between a 
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carrier sow and young pigs which are most susceptible from birth to 

about 6 to 8 weeks of age. Its effect on the growth rate and thrifti 

ness of the pig may not be evident until weaning time or later in the 

growth period. In this study there was no evidence to indicate that 

the incidence of the disease among pigs was greater in any one of the 

breeding groups compared. 

V. METHODS AND ANALYSIS 

Individual pig weights of both straightbred and crossbred pigs 

were adjusted to three standard ages to allow mean comparisons between 

litters and breeding groups. 

A standard 36-day weight (weaning weight) was obtained by 

subtracting the birth weight from the actual weight at weaning, dividing 

the remainder by the weaning age to calculate the average daily gain, 

multiplying the average daily gain by 36 and adding the product back to 

the birth weight. 

A standard 131;-day weight was obtained by subtracting the actual 

weaning weight from the actual weight at approximately 131; days, dividing 

the remainder by the days from weaning to the weigh date to get the 

average daily gain for the period, multiplying the average daily gain 

by the number of days between the weigh date and 131; days and adding 

the product to the actual weight if the pig was less than 131; days old 

and subtracting it if the pig was older than 131; days, A similar 

procedure was used to obtain the adjusted l80-day weight. 
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Backfat measurements of pigs were adjusted to a standard weight 

of 200 lb. by use of an adjustment table devised by H, W. Bean of the 

University of Illinois. 

All pigs farrowed, whether farrowed alive or stillborn, were 

included in litter size at birth. 

Estimates of the effects of age of dam, season of birth and 

breed of pig upon total number of pigs born, number bom alive, birth 

weight, number alive and weight at $6 days of age, number alive and 

weight at l^ii days, number alive and weight at market, market age, 

average l80-day weight, average daily gain from birth to market and 

average adjusted backfat thickness at market weight were obtained by 

least squares analysis method described by Harvey (i960). 

Before estimates of the effects due to age of dam, season of 

birth, and breed of pig could be obtained, it was necessary to construct 

a mathematical model to describe the population from which the data came. 

Unequal numbers of litters in each subclass warranted the use of least 

squares analysis. The following mathematical model was used to obtain 

least squares constants: 

u +^ijklm y^ + Sj + ajj + g^ + (sa)jj^ + (ag)j^j + eijklm 
where: 

Yijkim “ total niomber of pigs bom, number born alive, number 
alive at 56 days, average 56-day weight, number alive at 
15U days, average l5ii-day weight, number alive and weight 
at market, market age, average daily gain birth to market, 
average l80-day weight or average adjusted backfat 
thickness at market for the 1^^ breed of pig, the kth age
of dam, the jth season of birth and the i^h yyear. 
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u = The theoretical population mean with equal subclass 
frequencies. 

y = The effect of year of birth with i classification 
(absorbed), i = 1, 2, 3j U as follows: 

1, i960 
2. 1961 
3. 1962 
ii. 1963 

s = The effect of season of birth with j classification, 
j = 1 or 2 as follows: 

1. Spring 
2, Fall 

a = The effect of age of dam with k classification, 
k =1, 2, 3, U, and 5 as follows: 

1. 1-year-old gilt 
2, 1,5-year-old sow 
3. 2-year-old sow 
h. 2.5-year-old sow 

5. 3-year-old or older sows 

g = The effect of breed of pig with 1 classification, 
1 = 1, 2, . . . lit as follows: 

1, D 8. YD 
2, H 9, LHD 

3. HD 10, YHD 

U, DH 11, HYD 

5. LH 12, DYH 

6, LD 13. HLD 
7. YH 111, DLH 

(sa)jj^ = Interaction effects for season of birth and age of dam. 

(ag)ki = Interaction effects for age of dam and breed of pig. 

®ijklm ~ Random errors. 

This model was considered appropriate for use in comparisons 

involving all traits. 
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Orthogonal comparisons were made among the breed groups where 

significant breed effects were observed. The comparisons made are shown 

in Table V. 

When significant difference due to age of dam effects was 

detected, Duncan's Multiple Range Test (1955) as modified by Kramer 

(1957) was used for mean separation. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

I. GENERAL 

Data from 7U5 litters were analyzed by least squares analysis to 

determine the effects of season, age of dam and breed on average litter 

performance traits. The litter performance traits were separated into 

pre-weaning and post-weaning traits. Interaction effects were calculated 

for season of birth and age of dam and also for age of dam and breed of 

pig. These interactions were found to be non-significant and were 

therefore eliminated from the model. 

Means and their standard errors by years for the traits studied 

are shown in Table VI. The overall means and their standard errors are 

presented in Table VII. 

Atrophic rhinitis was diagnosed as a serious disease problem in 

the herd during most of the period when these data were collected. This 

disease was apparently responsible for the low and l80-day weights 

and also the increase in market age of the litters in I963 (Table VI). 

II. SEASON OF BIRTH 

The influence of season of birth was significant for most litter 

performance traits (Tables VIII and IX). Generally, spring farrowed 

litters were superior in performance as compared to fall litters, The 

least squares effects of season of birth on pre-weaning and post-weaning 
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TABLE VII 

OVERALL MEANS AND THEIR STANDARD ERRORS FOR ALL VARIABLES 

STUDIED FROM I96O THROUGH I963 

Variables Mean Standard error 

Birth weight, lb. 2.97 0.017 

Number at birth 10.U3 0.109 

56-day weight, lb. 28.ii9 0.273 

Number at 56 days 7.68 0.lOii 

l5U-day weight, lb. 13ii.8U 1.121 

Number at l5U days 7.25 0.107 

Market weight, lb. 203.72 1.315 

Number at market 6.95 0.108 

Litter size alive 9.70 0.103 

Number of males/litter 5.25 0.080 

Market age, days 202.28 1.U5 

Total gain, birth - market, lb. 200.62 1.296 

Average daily gain, birth -
market, lb. 0.98 0.007 

l80-day weight, lb. 169.62 1.362 

Backfat probe, in. 1.hi 0.010 

Adjusted backfat probe, in. 1.3h 0.010 
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litter performance are presented in Tables X and XI. The effects due to 

season of birth obtained in this study are in agreement with Robison (19U8) 

who reported that spring litters had some advantages over fall litters. 

Pigs from spring litters were heavier at birth and they contained 

about 0.5 pig more per litter at birth than fall litters. There was no 

significant difference between seasons for weaning weight, however, the 

spring litters produced almost one more pig per litter at weaning than 

the fall litters. Lush and Molln il9h2) were in partial agreement since 

they observed a highly significant difference between seasons for number 

of pigs farrowed per litter and number of pigs weaned per litter. They 

also reported a highly significant difference between seasons for 

weaning weight which is not in agreement with results obtained in this 

study. Litters farrowed in the spring had more pigs alive at birth 

(about 0.5 pig more) than those which were farrowed in the fall. 

Average pig weights at and 180 days of age and at market age 

were significantly heavier for spring litters. At l5ii days and at 

market age spring litters contained almost one more pig per litter than 

did fall litters. Pigs in spring farrowed litters reached market on the 

average 1 week sooner than fall pigs. Season of birth had no significant 

effect on average daily gain from birth to market, weaning weight, 

backfat probe or adjusted probe (Tables VIII and IX, pages U2 and hi). 

III. AGE OF DAM 

Age of dam had a highly significant effect upon most of the litter 

perfomance traits in this study (Tables VIII and JX, pages 1^2 and ii3). 
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TABLE X 

LEAST SQUARES CONSTANTS^ FOR AGE OF DAM AND SEASON OF BIRTH 
ON PRE-WEANING LITTER PERFORMANCE TRAITS 

Average 
birth weight 

Source Ota 

Season 

Spring 0.037^ 

Fall -.037"= 

Age of dam 

1 year -.253^ 

1,5 years -.009° 

2 years 0,105° 

2,5 years 0,095° 

3 years® 0.061® 

Number of 

pigs at 
birth 

0.229^ 

-.229^ 

-2.307^ 

-.ii82° 

0,823^ 

0,887^^ 

1.080^^ 

56-day 
weight 
qb.) 

0.Oii2^ 

-.Oii2^ 

-3.857^ 

0,239° 

0.966° 

-.333° 

2,985^ 

Number at 

56 days 

0.1i75^ 

-.ii75'' 

-1.215^ 

O.liBlc 

0.600° 

0.152^ 

-.018C 

Litter 

size alive 

at birth 

0.235^ 

-.235c 

-1,926^ 

0.017° 

0.835^^ 

0.563°"^ 

0.513°^ 

^Constants are deviations from the overall mean, 

bjCjdQQj^g^ants in this class of effects not superscripted with 
the same letter are significantly different (P < . 05). 

®Sows 3 years and older are included. 
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Average birth weight of pigs from 1-year-old gilts was found to 

be significantly lower than those from 1.5-year-old and older sows. 

There was no significant difference between sows ranging in age from 1,5 

to 3 years and older. Similarly, Vestal (1936) found that pigs from 2-

year-old sows were considerably heavier at birth than pigs from 1- and 3-

5-year-old sows. However, Russell (1936) reported that there was no 

difference in birth weights in sows ranging from 1-6.5 years of age. 

One-year old gilts and sows 1.5 years of age differed signifi 

cantly from each other in litter size at birth, and they (l- and 1.5-

year-old sows) had significantly smaller litters at birth than did sows 

2 years old and older (Table X, page i|6). Differences among sows 2, 2.5 

and 3 years of age and older for litter size at birth were not signifi-

cant. Sows 2 years and older farrowed on the average three more pigs 

per litter at birth than did 1-year-old gilts. Robison (19U6) reported 

that 1.5- to 2,5-year-old sows produced larger litters than 1-year-old 

sows. Carmichael and Rice (1920) found the 2-year-old sows farrowed 

larger litters than 1.5-year-old sows. However, in disagreement, Vestal 

(1936) stated that 2-year-old sows consistently farrowed larger litters 

than 1- and 3- to 5-year-old sows. 

Pigs from 1-year-old gilts weighed significantly less at weaning 

than pigs from 1.5- to 3-year-old sows. The older sows 3 years and 

older had significantly heavier pigs at weaning than sows ranging from 1 

to 2.5 years of age. There was no significant difference between 1.5-

to 2,5-year-old sows for average pig weight at weaning, Vestal (1936) 

found that 2-year-old sows surpassed 1- and 3- to 5-year-old sows in 



weaned litter weight and number of pigs weaned per litter, Robison 

(I9ii6) observed that pigs from 1, to 2,^-year-old sows were heavier at 

weaning than pigs from 1-year-old gilts, Litters from 1-year-old gilts 

had significantly fewer pigs at weaning than sows ranging 1.5 to 3 years 

old and older. No difference was observed between sows 1.5 years old 

through 3 years old and above for number of pigs per litter at weaning. 

One-year-old gilts farrowed fewer live pigs per litter than older 

sows. This difference was significant (P < .01), The 1,5-year-old sows 

had significantly more pigs alive at birth than 1-year-old gilts. Two-

year-old sows farrowed significantly more live pigs per litter than 1-

and 1,5-year-old sows. No significant difference was found between sows 

from 2 through 3 years and older for the number of pigs alive per litter 

at birth. It is apparent from comparing the effects of age of dam on 

total niimber of pigs farrowed with the effects on number of live pigs 

farrowed that older sows produced litters with a greater number of 

stillbirths. These findings are in agreement with Carmichael and Rice 

(1920), Russell (1936) and Robison (l9i;8). 

Average pig weight at l5i; days of age was significantly lower for 

litters from 1-year-old gilts than sows 1,5 years and older, There was 

no significant difference for l5U“day pig weight between sows ranging 

from 1.5 years through 3 years of age and older. 

There were significantly fewer number of pigs at l5ij. days of age 

and at market for 1-year-old gilts than for sows ranging in age from 1,5 

years through 3 years and older. Sows 1,5 years old and older did not 

differ in the number of pigs per litter at 151| days of age and at market. 
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Pigs from 1-year-old gilts weighed significantly less at market than 

pigs from 1.5-year-old sows and older, However, there was no difference 

between 1-year-old gilts and 2,5-year-old sows nor was there any differ 

ence among sows ranging from 1.5 years of age through 3 years of age and 

older for the market weight of their pigs. 

Pigs from sows ranging from 1,5 to 3 years old and older were 

significantly younger at market (7.6-lli.2 days) than pigs from 1-year-

old gilts. No difference was observed between sows from 1.5 to 3 years 

old and older in market age of their pigs. 

At 180 days of age the average pig weight was significantly less 

for 1-year-old gilts than it was for sows 1.5 years of age and above. 

No significant difference was found between 1.5-j 2- and 2.5-year-old 

sows for l80-day average pig weight. Litters farrowed by 3-year-old 

sows had significantly heavier pigs at 180 days of age than the younger 

sows. These findings are in agreement with those of Robison (I9ii6) who 

found that pigs from sows ranging in age from 1. 5 to 2.5 years were 

heavier at 180 days than were pigs from 1-year-old dams. 

Pigs from gilts (l-year-old) had significantly slower growth 

rates than did pigs from older sows. No significant difference was 

found between 1.5-, 2- and 2.5-year-old sows for average daily gain of 

pigs from birth to market. Also, pigs from 3-year-old and older sows 

had significantly faster growth rates than pigs from the younger sows. 

Robison (l9i;6) observed faster growth rates in pigs from sows 1.5 years 

of age and above than from l-year-old dams. 



No significant differences were observed among age of dam groups 

for average backfat probe and adjusted backfat probe. 

IV. BREED OF PIG 

The least squares effects of breed of pig on pre-weaning and post-

weaning litter performance are shown in Tables XII and XIII. The effect 

of breed of pig was highly significant for most all of the litter 

performance traits (Tables VIII and IX, pages 1;2 and ii3)• The breed 

effects will be discussed according to orthogonal comparisons among the 

groups (Tables XIV and XV). 

D vs. H. Average pig weight of purebred Duroc litters was 

significantly (P < .01) greater at 56, l51i and 180 days of age and at 

market than was that of Hampshires. Duroc litters also included more 

pigs at 56 and l5ii days of age and at market. There were significant 

weight differences between Duroc and Hampshire pigs at l5It days of age 

and older. The Duroc litters had approximately 1. 5 more pigs per litter 

than Hampshires at all ages. Durocs significantly (P < .01) out-gained 

Hampshires, but Hampshires were significantly (P < .01) leaner than 

Durocs. These data indicate that Duroc sows are superior to Hampshire 

in maternal ability, and the individual pigs are superior in post-weaning 

growth rate. 

D and H vs. HD and DH. Average pig weight of single cross litters 

(HD and DH) was significantly (P < .05) heavier at birth and at 56, l5U 

and l80 days of age than purebred pigs. Hence, crossbred pigs (HD and DH) 
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TABLE XII 

LEAST SQUARES CONSTANTS^ FOR BREED OF PIG ON PRE-WEANING 
LITTER PERFORMANCE TRAITS 

Average 
birth Niimber of 56-day Litter 

weight pigs at weight Number at size alive 
Breed (lb.) birth (lb.) 56 days at birth 

H -.092 -.381 -3.965 -1.h02 -.665 

HD -.015 -.079 -.916 0.282 0.137 

HID 0.103 1.069 0.1;50 0.521 0.9)47 

HID 0.087 -.531 2,800 -.267 -.208 

DH 0.327 -1,366 5.ii97 0,373 -1,Hi; 

D -.075 0.3hh -1.259 -.178 -.122 

DLH 0.052 0.806 -.395 0.979 0.882 

DYH -.052 -.l;i;6 2,631 -.li;3 -.371 

LH 0,011 -1,216 -.032 -1.021 -1.367 

ID -.107 0.286 0.561 0.198 0.2ii5 

LHD -.229 0.862 -.kll 0.686 l.Oiil 

YH -.001 -.991; -i;.113 -1.596 -1.0i;5 

YD 0.030 0,158 -.5U3 0.191 0,050 

YHD -.039 1,1;88 -.305 1.568 1.261; 

^Constants are deviations from the overall mean. 



 

 

53 

Q) 
bO 
CO CM CJSCM C^OO'UAI>-vO O OnIAvO 

CO CM fACM H tA-CjONMD-CffAH fAI>-\A 

CO 

■p 
(U CO 
Ai TS 

-:a-'lA^ l>- CAPJC30 On CM fA fANO fA 

NO cA i'd NO cnI r -=t CTN^ cm’lA 
en u I 

w 

CO 
bO 

■H 

O 
Cb-P 

0) 

O 

CACX) CA H H C30 CM CM _4nO H lA 
-cj O IN- CM O IN--^ H CM H O-
CANO O C--_d'C?NO OnIAIAO-H <A 

M 
Pl. fn H d d r d r d d r d d H 

CD I I 

■J=> P 
CO 

E-i 
E-i S 
H 
iP 

O 
P 

bO 
•P 
03 

pf CM ONPfNO O C-- O NO lA CN H H 
IN-CO lA CA A-TA On CO cA-cJ CTn O CA O 

IS .• CO CO \A O coctnocmcmcotah 

O 
p d 
03 

pj H H CA CTn CM H_:j-_d'Nd H CA\0 
iH I 

fP 
H U 
H Iz; 
tx! O 

O 
H 
Ph 

<1
EH fe CO 

O bfl 
•H m 
p- y

CO CM A- CM O-J-cOPfC—lACOvO CAPjPf
CANO A- OncaCJncM cACMCM H caIAXA 

Pi o IN-cANOOVACMOOHcAlANOOPf 
pq pj

P \A H d d r d H O H O O r—I H 
Pi 03 H 
O rP 
pp p 

CO 
CD 
CO 

50 
P 

s 40 
o bO 
CO •H 

03 lAPtCONO CACO A-caCJncO O A-caca 
CO 

50 
t=> 

l>sP 
CO H 
T) 

oOca'>ACMcac--vOnOnOOnO ca1A O 
A-\A0 H OnOnIAIAOnOIA o lApr 

CM C-- p} cm’ cm’ H d Oo’ H no cm UN 
CM i—l I r—I I 

I 
PJ 
lA 

C£ 

CO 
TD 
03 

O 

PQ 
wIP @ £ Q Q P Q 



 

 

 

5U 

Q) 

-Q 
O 

TD tn 
(D &, H^oooo H c\l_d-vO On OO fV^ 
-p rH_^lAO H o^lA-PtOO 
w -p a HOOOOOOOO O O O O 
pi W -H 

•r-JI+H r r Too r ooo d d d o' 
TD ̂  
<!< O 

CD 
43 

0) 

43 
O 

Pi 
on_^H VO HHCM 0\H 0O0O-Cfl>-

-P 
CD •3 

tH 

■LA14N1A O O -pM4N^ On 
H O O O O O O O o o o o 

I o o o o o d d d d 
o 
CD 

pq 

TJ 
(D 
P! 

l>> 
CD -P 

TO xi • 
I t>043 

O -H iH 

CO C^_:J cAvi) C?\0O vO On -cl-\6 H
-Pt (A O r^oo O H CA^ CO -PtvO O O 
OOnCOOncnj-^UNH lA O o- r^NO 

■LAOCVJOOlArACM A-Hoo Hoo dvO 
•S OO O 

H ^ 
CM H t 

-P 
P! 
o 
O 

P! 
n) 
(D 
e 

•S iH 
CD -P 
bO O 

CD 
Pi 

X (D 
t> 

pp 
•a! 
Eh 

■H e 
CD 

■O I 43 

0) Xi 
bO-P 
CD Pi 
Pi "H 
(D 43 
> 

■LAH r-CA-PjCO OlAIN-fACACO CM^ 
(AQOfAONHCM(AiH14NrHONCM(A
HOOOOOOOOOOOOO 

o d d d O O I O O I I o 

O 

(D 
Xi 
-P 

e 
O 
Pi 

PH 

CM 

CD 
M 
CD 
Pli 

P! 
o 

-a! CO 
p3
O 

T) 
0) 

43 
•P •H 

-P 
CD 

o 
0) CO 

.s P 
CD CO 
bo s 

Xi 
CO rH 
-p x: 
O -P 

OO lAvO OO On CA -Pf CM O- CM O ON 
NO O H On CM NO OO CA H (>- O H On 
NO OO -It On CA CA O CM (A CA IN-TACO 

-pj rH H CM On I C\J C\J NO M (Avd
iH I iH 

I 

CD 
TO 

(D 

CO 

CO 
-P 

CD 
TO 

CO 
CO 

(D 
T3 
O 
o 

•H 
Xi 

CO 
x> T5 
CO 0) 

0) 
o 

Xi 

o 
CO 43™ 

CO 
'O 
(D 

w 
pq m « Q « pq 



 

 

 
 

�

 

 
 

 

  
   

 
 

5^ 

Q) 

!> Xi >1 
-H -P 

0) H (:< 
>|c 
O cS_ .CM H l>- l>-

* 

CO 
P 
P 

CO -H 
Xt 

H CT) C3D a\O 
OnH OvO ONvOIAt^-CcJ 

CM 

lA 
o 
Pt CA OO 

E-^ •H (D 
iP N P 

•rl CO 
QO od -d-od cJ cx) 

VO CM (NI CM 
O 
~=t 

o-

to 

H 

W 
O 

ch 

O 

O P 
CO 

fn 

CQ 
>, 
CO 

CA -3: CC'f^-3TA 
O CA O (Jv-d-CO 

CA CA 
>-

>}= 
Pf 

>|C 
fA 
Pf 

o ui xs 
A M 

OvOOHCMCOcaH H XA TA 

•H VO 
PjXA 

1A CM 
CACO 

[>- r-^ CNvd H pj 
CA l>- CM 

CA XA 
CA 

CA 
CA XA H 

O O 

V V 

P) 

c^ 

a 

CQ 

CO 

0 
CT 

CO xi 
-n w 

•H 

^ 5|< CA >1< 
cAHCM caHCMpJOcA 
(AvOvOPfH CACO CM CA 
OiHCM f-XAH (ACOCX) 

XA 
o 
Pf 

CM 

CM 
CA 

O 
vO 
CM 

CA 
XA 
C^ 

Ph 

CQ CD 

cj 
CA 
VO 

CM CO C^ 

H o 
c^cxjp 
H l>-Pf 

CA CA CA 
Od a 

CO OJ cr\ C\J CVJ 
I 

pL, 

a 
tx! 

pt 

pq 
< 
Eh 

« 
P 

P 
H 
fx, 

cp 
O P 

CO xi 
P p 
CD CQ f-, 
43 W).H 
e -H 43 

PX 

<30HcACMHvOpJCM(0 
COvOI>-OvCM CACAHO 
OHix-OOvOvOO-H 
• • • • « • • • 

CA O VO CM Pjpf pf 
H XA CA XA CM 

CM 

XA 
VO 
CM 

cS 
CA 
o 

CA 
CA 

VO 

XA 
VO 

1^ 
O 

r-
CVJ 

cc; 
m 

o 

P( 
•H 

CD 
M 
CO 

PX 

CD W 
bO.H 
CO CD 

CO H CA vO CA 
O pf CM CM 

o VO CA O-P 

CA CM 
Pf CA 
O H 

CA 
CA 

r— 

pf 
XA 
CM 

C^ 

CA 

e 
O 

Pc ^ 
0 
> 

H CD 
43 

8 «! •d 
o 

a 
-j! oa 

CQ 

0 
o 

CO 
CJ CQ CO o 

O 
o 
CQ 

CD 
CQ 

CO 

t 
0 a 

a a 
P3 

ra 

o 
Pi 

0 
TJ 
O 

osi oa w o o 

8 
a 
O 

o 
O 

re 

p: 
o 
w 
o 
4q 
P 
P 
o 

a 

93 ra-
• W H P3 > 
ra P399 

W !>
^ . . . ra CQ CQ y 
.K ra ra ra > >• > oa 
ra f* !> > C.3 
> =3 

Q Q se gg 

W 
P3 

3 
pq ra 

CQ =3 -v 
> pq 

3. 
pq Q 

a 
=3 

a 

9 »3 CQ-
> 

pq 
h-q 

0 
Q m ra 
1-3 TD raa g o 
•v43 O ra 
0

3 ^ 
PX 15 

x I 

H O 
cH S 
<P 

t>> 
re 
:s ra 

I 0 
0 CQ 

ra^ o 
3^ 
H O 
H CO 
-a- 43 

TD 

0 
0 
p 
pq 

re 



 

 

 

 

 

 
 

 
 

 

�� 

56 

-+-> 
(D,0 
^ (D 
U U 

CD 
CO 
E-l 

tH 
W O 40 
o 

CD 

CD 40 
I0) 

to ^ 

9 
CO -d' CVJ lA On O O 
l>-1A IV- 8 o-[^\o 0^ 

00 
i>-

r—I 

-cf 
CN 

-=t 

lA 
O 
00 

^ M fn 
e -H CD 
9 ft e 

1AH 
caIA 

-ctcACOONo^lA 
lAvO H C\J 

CM (A (A 
H 

O 

43 
-ft 

PI CO 
W 
•H cACNI H caIACM-cJJ- -=t CA CM CO 

o (U 

15 
CA o Onnd ON_:toco_3-
cATAIA(D <A_j- CACO _;d-

00 
Os NO 

o CD • • • 

0 43 lA f-lA(A fA IN- CM CJn (A 
a 
CO 

CD H CM O1A 
CA CM ̂ 8 t—NO 

.-=f H CO CA 
NO 

fH CA CM CNJ 

CD H 
CD s 
CD 
S 

2 
> 

CH 
o 40 CO I >!< II 

X) O 
pC4 4̂ 

CD ^ 
CD 

nO-^'IAIN-caON-cJ’OnnO 
HcM-CfNOcAOOcOIN-

IN-

o 
CD 
-4- NO 

CA 
CM 

CD CO T! IV- IN- H 1A CM CANO H CM -=t 
^ tcD 

pq 
ft 

•H^ 
ftlA 

HCA 

CA CA 

CMOOcmIAOn 
lANO r—I r—I (—1 

CM On 
C3N 

d CM 
CM 

Ev S H 

pq X. 
CD -P 

CM H H O O CM d 
On CO^1A CA CACXD On O 

CA On 
r—I 

lA 
CM 

CM 
CM 

O TO ̂  CM NO CM NO CO CO H CA o NO 
W

-i -H 
lA CD 

CO IN^_:j CA H -cj H 1A CA 
lACO caH1A^-0 H H 

IN-

CA 
H S NO O CM CO H H CO lA CM CO 

CM V-H H CM CA 
CO CM 

8 
ft 

08 
CD 

(0 
o O CD 
CO CO CO 

•H a CO 
U ft O o 
CD Q =8 u 

=8 CQ o 

o5i a 08 CD 
o a ft Q CQ X. 

ft 
CO 

g a CO-
pq 

08 

08 jo 

® s 
CO 

s 
CD 
13 
I 

10 
CD 

u 
o 

CD 

e 
o 
w 
O 

ft 

• ft Q > Q 
to pq aa 

ft > • •Q £ 
. . . CQ CO CO ^ 

.ftCQ CQ tQ>>> og 
to > > > 08 

a •N O o to CD CQ 
a 10 

pq .a s p 
10 CQ Q 3 CD ra ca ., t>a»a> ft 12 a ̂  

> ft ft 
4J 
(h 
o 

> oa 

pq « aa e 
Qa p̂q Q a'-a <-* 2

H ;s 
<t! -p 

rH V 
i—I CD 
«i! ft 



 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

57 

T3 -P 
(1) CD Q) 
-P tH ̂  >1< 
CO ^ O COIAHcM'LAc^crvJ l>- C30 CNJ NO 

CJ 

•r-3 CD p. 
H T-Tv H <M On H CXD 
O O88O O O O 

H 
O 

0-

CNI 
-p- crc 

O 
T3 ̂  

-P 
CD 0) * 
ch ̂  l>- CM CM CM NO "LA OJ lA -=t 
Pd O 
O P 

On c^N i>-co On 
H888O O O O 

rH 
o 

O 
cp 

o-

o 
CD p 
pq NO 

i 
>|c 

CM O£ rH -cS On OO CA CM 
CD H O OCNOO UN'O rp O CA XA PJ UN 
TD XI CO O rp H\ O OO 'LTNCXD On NO O 
I tu 

CO O -H lAONiN-cocM c^IHnO UN OO OO UN H 
CD OO (D NOCMOH^-Or^rp_:J IN- r- O O 
Pr H I2 CM_^H rpPjH O r^O Hf 
CD CM On H CM lA H H [>-

P CA V V 
CT 
CO 

p 
TO CD -P 
CD CD 

P 

.3 
s .3 u 

CD CD CD 
-p cco tiD e * 
p CD O-UN CM <A <A IH XA 
O 
o 

fH t>» 
CD H 

I H OPjCM <n 
UN CM O H H 

On 
o8CM 

o 
o o o 

Pj 
o 

> -H X! -p 
o 

> X3 P CD 
fx^ •H Cp 

rP Cp 
CD 

PQ IH fA 
CM 

EP -p -p 
0 0 p 

.3 P bO 
-TO 

m 
cO 

TO TO 
bO S 

OnXAHXApJnO O O 
NO OCJnXAHCMnOOnO 

OO 

CM 

XA 
O 

CM 

A OO 
P -H 

CM OUNHCMCM-PnOCM NO NO O P -H 
H 1 
TO 

•p x: 
PcHC^nXCNOncacACTnOn 
O XfN(A H H XA NO 

CNJ d 
On 

c— 

On On 

o 

T3 

6, 
•H 

O P H CANO CO NO OO (D W 
Eh P lA CM H H CVJ rQ 

•H H •H -P 
Xi U O 

o d 

<D T3 
TJ •H 

CO TJ 

a CQ CO 
O 0) cu bO 
CO 

•iH S 
m 

m 
H 

0 ft 
P 
TO Q 

oy 0 

Q 

oS) ca m 
0 

o 

P 
o 

TO 
6 cp 
o o 

K Q ra m !>» TO XI 
o 

@ S 0 
Q 

o3 

=3 TO m 

0 o 
P P 

CD 
IS 0 
0 

0 0 
0 0 . 
P P 0 

TO 

p 
.m pq p 
to Q HP 

pq > "v p 
0 

cj ra 0 m 
>00 

pq 
TO 

PQ 
x> 

bO 
TO 

o 
b£ 
o 

w > 

.W 
. . .0 0 0S 
0 0 0 > > > 

pq 

0 o3 

0 

® Sx ̂ 9 o3 0 ft 215 

P o 
X P 
P o 

P 
0 

XI 0 > > > o3 > W > x I 
P 
P 
O 

> oa 

O pq la ^ A 
Q pq 

g 2
H ̂  
<i: P 

H o 
1—I TO 

<i| P 

P 
TO 

e 



58 

had significantly (P < .05) faster growth rate than the purebreds. They 

also had more pigs per litter at 56 and l5i; days of age and at market 

than did the parent breeds. 

Winters^_al. (1936) found that crossbred pigs were, on the 

average, heavier at birth than purebreds. However, several workers 

such as Whatley, Chambers and Stephens (1954), Pani _et _al, (1963), 

Bradford, Chapman and Grummer (1953) and Carroll and Roberts (1942) 

reported no consistent difference in birth weight between crossbred and 

purebreds. The DH pigs in this study were heavier at birth than all 

the other breed groups and the Hampshire pigs were the lightest at 

birth. 

Workers in agreement that crossbred litters are heavier and have 

more pigs per litter at 56 days of age and older than purebreds are 

Hutton and Russell (1939), Robison (1946), Bradford, Chapman and Grummer 

(1953)j Sherrit et al, (1954), Nance (1959), Smith, Moorman and McLaren 

(1959) and MacDonald, Moxley and Hamilton (1959). 

HD vs. DH. Pigs in DH cross litters were found to be signifi 

cantly (P < .05) heavier than HD pigs for average litter weaning weight 

only. However, DH crossbred pigs were also heavier at birth, l54 and 

180 days of age and at market than were HD pigs, but the differences 

were non-significant. Purebred Hampshire pigs weighed less than purebred 

Duroc pigs at all ages but the Hampshire sows surpassed the Durocs when 

mated to Duroc as compared to Duroc sows mated to Hampshire boars. 
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LH vs. LD, The ID litters contained significantly (P < .05) more 

total pigs per litter at birth, 56 days of age, l5ii days of age and at 

market than LH litters. These differences were of similar magnitude as 

the differences between purebred Duroc and purebred Hampshire litters 

which again reflects the superior maternal ability of Duroc sows. The 

LD crossbred litters also included significantly (P < .01) more live 

pigs bom than the LH cross litters. Since purebred Duroc and Hampshire 

litters were similar for this trait, it is apparent that the Landrace 

boars combined better with Duroc sows. 

YH vs, YD, Litters from the YD crosses had significantly (P < .01) 

more pigs per litter at birth, 56 days of age, iBk days of age and at 

market. These differences were of similar magnitude to those observed 

between Duroc and Hampshire litters. Average pig weight of YD litters 

was significantly (P < .05) heavier at weaning than was that of YEI cross 

litters. Compared against all the other breed groups, pigs from YH 

litters were the lightest at weaning, Also, YD crossbred litters had 

significantly (P < ,05) more pigs alive per litter at birth and included 

faster growing individuals than did the YH litters. Hence, it is 

apparent that Yorkshire boars combine more favorably with Duroc sows 

than with Hampshires. 

LHD vs. YHD, No significant differences were found between LHD 

litters and YHD litters for the traits studied. These results indicate 

that the performance of litters sired by Landrace and Yorkshire boars do 

not differ when they are bred to similar crossbred dams. 
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HYD vSo HLD. Litters from HLD crosses contained significantly 

(P < .05) more live pigs at birth per litter, more total pigs per litter 

at birth and at weaning than HYD cross litters. Relatively small 

differences existed between YD and LD litters for these traits. There 

fore, these differences are the result of the greater combining ability 

of Hampshire boars on LD sows than the YD crossbred sows or a superior 

maternal environment provided by the LD sows. 

DYH vs. DLH. The DLH crossbred litters had significantly (P < . 05) 

more live pigs and more total pigs per litter at birth than did the DYH 

crossbred litters. There was relatively no difference between YH and LH 

litters for the number of pigs at birth and litter size alive at birth. 

The difference observed between the DLH and DYH crossbred litters can be 

attributed to the more favorable combining ability of the Duroc boars 

with the LH sows rather than the YH sows. 

LH and LD vs. YH and YD, Where the LH and LD crossbred litters 

were compared with YH and YD litters the former were found on an average 

pig basis to be significantly (P < .01) heavier at 56, l5U and 180 days 

of age. Pigs from LH and LD litters also gained significantly (P < .Ol) 

faster than the YH and YD pigs, These results revealed that Landrace 

boars were superior to Yorkshire boars in producing faster-gaining, 

crossbred pigs from weaning to 180 days of age when bred to purebred 

dams. 
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D, H, ® and DH vs. LH, LD, IH and YD. The average number of 

pigs per litter at 1^1; days of age was significantly (P < .01) greater 

for D, H, HD and DH than for LH, LD, YH and YD crossbred litters. Pigs 

from D, H, HD and DH litters were significantly (P < .0^) leaner than 

were pigs from LH, LD, YH and YD cross litters. It is evident that pigs 

from purebred and reciprocal cross litters were superior for these 

traits to crossbred litters produced from parent breed sows and boars 

of different breeds. 

LHP and YHD vs. im, D^, ffiD and DLH. Average pig birth weight 

on a litt'er basis was significantly (P < ,01) heavier for HYD, DYH, HLD 

and DLH crossbred litters. When compared to all other breeds and breed 

crosses, pigs from the purebred Hampshire litters were the leanest and 

crossbred pigs from YH litters had the thickest backfat measurements. 

Pigs from HYD, DYH, HLD and DLH litters were significantly (P < .05) 

leaner than pigs from LHD and YHD, The Landrace and Yorkshire boars 

contributed very little in these three-breed crosses to reducing backfat 

thickness. However, the LHD and YHD litters contained significantly 

(P < .05) more live pigs per litter at birth and total pigs per litter 

at birth and at weaning. 

All purebreds and two-way crosses vs. all three-way crosses and 

backcrosses. Three-breed cross pigs were significantly heavier at 

weaning, l5i; and 180 days of age. They also had significantly (P < .05) 

more pigs per litter at 56, l5ii days of age and at market than did pure 

bred and two-breed cross litters. Three-way cross litters had 
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significantly more live pigs per litter. Smith, Moorman and McLaren 

(i960) found that pigs in three- and four-breed cross litters had 

greater survival ability than purebreds. Winters et al. (1936) and 

Smith, Moorman and McLaren (i960) reported that three-breed cross 

litters were superior to purebred litters for the nivnber of pigs per 

litter at various ages. 

HYD and HID vs, DYH and DLH, When HYD and HID litters were 

compared with DYH and DLH litters, no significant differences were 

observed for the traits studied. 



CHAPTER V 

SUMMARY AND CONCLUSION 

This study was undertaken to compare certain litter performance 

traits of pigs produced by straightbreeding and crossbreeding, to 

compare the relative performance of straightbred litters with two- and 

three-breed crosses and to attempt to determine the more desirable 

breed crosses, and to study the effect of age of dam and season of birth 

on litter performance traits. 

Data were compiled from 7h$ litters representing Ik different 

breed groups, 2 purebreds and 12 two- and three-breed crosses. Initial 

purebred and crossbred litters were from purebred Hampshire and Duroc 

sows bred to either a Duroc, Hampshire, Landrace or Yorkshire boar. The 

two-breed cross sows were retained each year and bred to one of the 

purebred boars to produce the three-breed cross litters. 

The season of birth effects were significant for most all litter 

performance traits. Spring farrowed litters were generally superior in 

performance as compared to fall litters. The spring litters had from 

0.5 to 1 more pig per litter at birth, weaning, l$k days of age and at 

market age. Also, pigs in spring litters were consistently heavier than 

pigs in fall litters at l^U, l80 days of age and at market. There was 

no significant effect of season of birth on average daily gain from 

birth to market, weaning weight, backfat probe or adjusted backfat probe. 

63 
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Spring litters reached market age on the average 1 week sooner than fall 

litters. 

Age of dam influences were highly significant for most litter 

performance traits, In litters from 1-year-old gilts, the pigs weighed 

significantly (P < .05) less at birth, 56, iBh, 180 days of age and at 

market than older sows. The 1-year-old gilts had significantly fewer 

pigs per litter at all ages from birth to market than the older sows. 

Performance for litter and pig traits increased with age of dam up to 

3 years of age. Differences among sows ranging from 2 to 3 years of age 

and above were non-significant for most of the litter and pig performance 

traits studied. 

The effect of breed of pig was highly significant for most all of 

the litter and pig performance traits. Pigs from purebred Duroc litters 

grew significantly (P < .01) faster at all ages from weaning to market 

than pigs from Hampshire litters, Duroc litters were significantly 

(P < .01) larger at 56 and l5i; days of age and at market age. Crossbred 

litters (HD and DH) were significantly (P < ,05) larger at 56, l5ii days 

of age and at market than the purebred litters. The pigs from the HD 

and DH crossbred litters had significantly (P < .05) faster growth rate 

than the purebreds. 

Pigs from Hampshire sows mated to Duroc boars were superior in 

performance as compared with pigs from Duroc sows mated to Hampshire 

boars. Landrace and Yorkshire boars combined more favorably with Duroc 

sows than with Hampshire sows. The superior combining ability of 

Hampshire boars on LD sows than the YD crossbred sows resulted in the 
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HID litters being significantly superior to the HID cross litters. Per 

formance of DLH cross litters surpassed the performance of DYH litters 

and the difference was attributed to the more favorable combining ability 

of the Duroc boars with LH sows as compared with YH sows, j^andrace boars 

were superior to Yorkshire boars in producing heavier pigs in crossbred 

litters from weaning to 180 days of age when mated to purebred dams. 

Purebred and reciprocal cross litters of the Hampshire and Duroc 

breeds excelled crossbred litters produced from sows of these breeds and 

boars of a third breed. The pigs from three-breed cross litters were 

significantly heavier at all ages from weaning to market. The three-

breed cross litters also had more pigs from weaning to market than the 

two-breed cross and purebred litters. When the HYD and HLD were 

compared with DYH and DLH litters and the LHD compared with the YHD, no 

significant differences were observed for the traits studied. 
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