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RESPONSE OF GETICALLY DIFFERENT GROUPS OF 
SHEEP TO HILL PASTURE CONDITIONS 

Fat lamb production Is one of the most promising of 

farming enterprises which Is possible in the hill areas 

of Vestern Oregon. It is desirable that sorne of the fac- 

tors affecting this enterprise should be investigated arid 

each given its proper value. One such factor is the prac- 

tice of giving replacement ewe lambs supplementary feed 

in addition to pasture during the first winter of their 
lives. Supplementary feeding of sheep is costly under 

any conditions. It is considered to be the largest 

single item of cost to the sheep producer. If the prac- 

tice has no value the money spent for feed and labor is 

wasted. 

Whether or not there are any breed differences in 

response to such feeding among the locally popular breeds 

would be valuable information. Some breed or breed cross 

might be found or developed that would be able to prode 
well without supplementary feeding during the first 
winter of their lives. If such a breed or strain could 

be found or developed, it would save the sheepmen of the 

area a considerable amount in labor and feed expense. 



If such feeding were found necessary, lt would be desir- 

able to know which breed or cross would be likely to re- 

turn the greatest profit per unit of feed cost. 

The adaptation of the different breeds or crosses 

of sheep to !t!iestern Oregon hill pasture conditions goner- 

ally is another Item of interest to sheep ratsers. The 

climate of the area where this experiment was conducted 

may be described as a mild sub-coastal type with moist, 

open winters, an early growing season and a dry suirier. 

razlng conditions during much of the year aro very simi- 

lar to those of the hill areas of the western part of 

Great Britain. Grass generally begins to grow in early 

March and starts to dry up in late June or early July. 

Lambs should be grass fat and ready for market by this 

time. The pasture composition and weather conditions 

peculiar to Western Oregon have been well described by 

MeLeroy (54, pp.5-7). 

It might appear that sheep developed in a similar 

area might be better adapted to this locality than some 

of the moro common breeds. During the last two decades 

the Romney Marsh breed of sheep has been used extensively 

because of its reputation for doing well under wet and 

marshy conditions. The Hampshire ram has been used ex- 

tensively to sire lambs which were to be sold fat off 

grass. During the last few years the Suffolk ram has 



3 

come into favor for this purpose. The Southdown ram has 

also been used for this purpose with some success. Pure- 

bred flocks of these three breeds and the Romney are 

maintained in the area. 

Sheep of these four breeds would be expected to do 

well in Western Oregon, and in addition it was thought 

well to test sheep of other breeds which might not be so 

common in this area as these four but which had done well 

under similar conditions. The Cheviot and the Border 

Leicester are two such breeds. 

Sheep of the Cheviot breed, by local standards, are 

rather small, active, and agile sheep. They were devel- 

oped for the commercial hill lands of Great Britain. 

Sheep of this breed are not particularly noted for their 
fertility but they produce fast maturing lambs which 

reach acceptable conformation and market finish at a 

small size and at a young age. The ewes are hardy and 

are good mothers. They are agile and at times are dis- 
criminated against because they are rather wild an d are 

somewhat harder to handle thanì are sheep of other breeds. 

This wildness and agility was thought to be an advantage 

rather than a disadvantage under hill pasture conditions 

here, because they might be botter able to utilize food 

because of roaming over the entire pasture which was 

inaccessible to larger, more docile sheep. It might also 



enable them to avoid predators better than sheep of other 

breeds. Their production of wool was known to be low, 

but, since wool makes up only a small part of the income 

from sheep in this area, this fault was considered of 

little importance. 

The Border Leices ter breed of sheep is a long wooled 

hill breed developed in an area adjacent to that where 

the Cheviot breed was developed. These sheep are among 

the most fertile of the breeds of sheep and the owes are 

superior milk producers. They are large and rather slav 

maturing, docile and easily handled. Their fleeces repre- 

sent a greater portion of profit than fleeces of most 

mutton sheep. Lambs ae large and are considerably older 

before market condition is reached than are lambs of the 

Cheviot breed. Their conformation also leaves something 

to be desired. For a market that is not too discriminat- 

Ing and whore pounds of lant count more than conformation 

and condition, the Border Leicester is well accepted. 

The topography of our hill pastures is rather rugged 

in sorne places and fairly flat in others. The topography 

would not be a factor in production of fat lambs except 

for such breeds as the Soutbdown which miit not be able 

to utilize some of the rougher pastures. 

Certain diseases and parasites give quite a bit of 

trouble in this area. The denser fleeced sheep appear 
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to be more susceptible to fly strike, pazt1cu1ar1y In 

summers when there is more rain than usual. Foot rot 

Is an ever present problem partIcularly in the winter 

when the mud becomes deep and sheep are kept in or near 

buildings or in small enclosures. It may be that certain 

breeds of sheep, because of the shape or size of the foot 

or for other genetic reasons, are less susceptible to 

this disease than sheep of other breeds. Internal para- 

sites are rather conunon in Western Oregon and there is 

a considerable loss of money due to them. Those losses 

are direct in sorne cases and Indirect in others. Al- 

thou the parasites may not be able to cause the death 

of a well nourished sheep, they may act as vectors of 

disease or so weaken the sheep that It falls victim to 

some disease to which it would not ordinarily be sus- 

ceptible. Losses in weight and prodtcing ability due to 

parasites may outweigh those which result from death. 

It may be that sheep of certain breeds have less trouble 

with internal parasites or that they aro better able to 

respond to treatment than are sheep of other breeds. 

Bonsma (6, p.3) says, 'tClimate, topography, and 

disease are the most important factors determIning the 

natural possibilities for the development of any branch 

of animal industry. Economie factors may materially in- 

fluence the production of certain conimoditles; thus ab- 

normal prices may justify the production of certain 



coimnoditlos under artificial conditions, but In time, as 

supply aiid demand are adjusted, this production is bound 

to fail when in competition with production under natur- 

ally suited environmental conditions. Hence, it Is es- 

sentlal that the agricultural development of any locality 

should be directed along the lines of its natural paten- 

tialities, thus insuring a sound economie basis or pro- 

duction. 

"Success in animal production depends largely upon 

the ability of livestock to produce economically the 

products for which they are bred, under a given set of 

environmental conditions. Lack of adaptability of ani- 

mala to their environment leads either to failure with 

heavy losses or to increased costs of production in the 

attempt to adjust the environment to suIt the animal." 

The purposes of the present study were: 

(1) To find out if supplementary feeding of re- 

placement ewe lambs during the first winter of their 

lives had any effect on future productivity. 

(2) To determine if there was a breed difference 

in response to supplementary feeding of replacement ewe 

lambs the first winter of their lives, and 

(3) To determine what breeds or what combinatii 

of breeds of sheep were best adapted to fat lamb produe- 

tion on the hill lands of Western Oregon. 



The experiment was also expected to yield certain 

other information which was not neessari1y of direct in- 

terest to farmers but which was of interest to research 

workers in thIs field. The effects of sex, age of ewe, 

year, breed of ewe, breed of ram, birth type, and birth 

weight upon the weaning weight and quality of the lambs 

were important. Some light on the effects of nutrition 

of both ewe and lamb and other environmental factors on 

the weight and quality of lambs at weaning might be 

gleaned from such a study. 



REVIEW OF LITERATURE 

Supp1ementa winter feeding of p1acement ewe laniba 

The value of giving supp1ementarr feed to replace- 

ment ewe lambs during their first winter Is of 1rtercat 

to sheepmen who produce their own replacement ewes and 

to those who produce breeding ewes for sale to producers 

of fat lambs. Esplin, Madsen and Phillips (26, pp.3-12) 

investigated this problem under Utah conditions and 

found that the feeding of replacement ewe lambs during 

the first winter of their lives made a difference in 

their production the first year they were bred. Ewe 

lambs which were fed supplemental feed gained about 25 

pounds rrom October to April, whereas comparable ewe 

lambs on range and without supplemental winter feed 

gained an average of 10 pounds. Both groups of lambs 

were on the same rango from April until the following 

October, at which tune they were placed in the breeding 

flock. At breeding time the lambs which received sup- 

plementary feed the previous winter weighed only 2 to 3 

pounds more than the others. However, the laxnbing re- 

suits of the two groups were quite different. Only 45 

per cent of the range' lambs produced offspring, 

whereas 65 per cent of the "fed" lambs reproduced. It 

was concluded that the nutritional regime during the 

growth period may influence subsequent reproduction 
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capacity. 
Phillips, et al. (69, p.345) studied the same prob- 

10m and although their results were not conclusivo, they 

supported the findings of Esplin, et al. Their results 
indicated that the reproductive tracts of ewes which are 

fed their first winter develop more fully than those of 

ewes maintained on operi rango. The reproductive tracts 
of the "fed" ewes were larger. A higher proportion of 

the "fed" ewes becanie pregnant during their first breed- 

Ing season. The difference in conception rates, however, 
was riot statistically significant. 

Roberts, Davies and Williams (74, p.32), workIng In 

Wales, measured the feasihIlIt of wintering ewe lambs 

on pasture areas differing greatly In productivity. 
While lambs at some centers made practically no winter 
gain, those at other centers gained as much as 15 pounds 

per lamb. There was a distinct tendency for the badly 

wintered lambs to catch up with the others in weight in 
the course of the grazing season the following suner. 
However, poorly wintered lambs tended, when lambIns a 

year later, to give lambs of smaller birth weight. They 

also exhibited less fertility than the botter wintered 
lambs. All these workers noted these differences only 

during the first breeding season. Some light on the rea- 
sons for these results Is afforded by the papers of 
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various workers who have studied the relationship of nu- 

trition to fertility. 

Flushing 

Many workers have noticed beneficial results fron 

the practice of flushing ewes before and during the breed- 

Ing season (56, p.5; 55, pp.140-141, 144-145; 85, pp.15- 

16; 88, p.73). The results of Briggs, et al. (9, p.27), 

however, do not show any benefit from flushing over an 

eight year period in Oklahoma. It is probable that 
flushing is beneficial if the ewes are thin but if they 

are in good breeding condition, flushing appears to have 

little or no benefit. 

Supplemental feed iiring gestation 
Feeding sup1ementary feed during the latter part 

ewes is apparently of benefit. Several workers have re- 
ported such benefits as an increase in the size of the 

lambs at birth and a better supply of milk from the ewes. 

Among them are Hammond (35, p.95) who reports that the 

size and strength of lambs at birth are affected by the 

state of nutrition of the ewe durIng the second half of 

pregnancy. Maynard (57, p.369) states: "Expressed 

arithmetically, the growth of the fetus takes place at 



11 

an increasing rate throughout the gestation period. More 

than half of the period elapse$ before the weight of tIe 

fetus equals that of its membrane, whereas, at term, tJ 

placenta makes up only about 2O ot the total weight of 

the products of conception. Most of the growth takes 

place in the ast third of the gestation period.t Maynai 

(57, p.Y72) also sayi that the beneficial effects of meet- 

ing fully the current needs toward the end of the gesta- 
tion period are reflected not only in more vigorous young 

but also in a higher potential level of milk secretion 
by the mother. He further says that it is during the 

last part of the period of gestation that the formation 

of secretory cells in the udder is most active. made- 

quate nutrition at this time limits this process and 

thus lessens the milk secreting capacity that is develod. 

Wallace (87, p.152) asserts that both the birth 

weight of the lamb and the milk yield of the ewe are pro- 

foundly affected by the level of nutrition of the ewe 

during the last six weeks of pregnancy. The vigor and 

weight of the lambs at birth are important not merely 
for avoiding losses, but also in enabling the lambs to 

take full advantage of the potential milk supply of their 

dams. It has been shown that the capacity of the off- 
spring largely governs the actual yield of milk produced. 

Wallace also (87, p.112) states that ewes suckling twins 
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yield more milk than those rearing single lambs. For 

ewes (87, p.152) rearing singles there is a lower level 

of milk production and a lesa pronounced peak of the 

lactation curve as compared to those for ewes with twins. 

Th1 may be due to the inability of one lamb to draw off 

all the milk available during the first few weeks or lac- 

tation. 

Wallace (87, p.152) further states that each addi- 

tional pound of milk that a lamb drinks between birth 

and 28 days of age was found to increase the live weight 

at one month by about 1/4 pound. In the following months 

the correlation between live weight increase and milk 

consumption, though still high, declines progressively, 

as supplementary food forms an ever increasing proportion 

of the lamb's dièt. The level of supplemental feeding 

also greatly affects the growth made by the lamb, a dif- 

ference of about 40 pounds in the total (TDE) from the 

supplementary food fed during the suckling period leading 

to a difference of 14-28 pounds in the weight of the 

lambs at weaning. There are many other workers whose 

work substantiates the findings of the ones quoted. 

There are other workers, however, ìo failed to find 

such benefits from feeding extra feed during the last 

weeks of preiancy. Coop (17, p.340) states that the 

high level of nutrition during preiancy increased the 



birth weight of lambs about .5 pound but had little ir 

any influence ori the rate of growth and weaning weight 

of' the lambs irrespective of the subsequont level of nu 

trition. His results also show that the high level of 

nutrition did not reduce ewe and Iamb mortality and that 

there was actually some evidence to the contrary when 

the high piane was applied early, leading to a large 

weight gain. 

Coop found the level of nutrition after lambing to 

be the most important and it accounted for almost all of 

the differences in weaning weight of the lambs. After 

lambing, very few ewe losses occurred but a low level of 

nutrition increased lanab losses. It may be well to note 

that Coop obtained his different feeding levels by keep- 

ing the ewes on high quality pasture as a high level of 

nutrition, and by stocking heavily ori poor pasture as a 

low level. 

It is quite possible that the high level of nutri 
applied by Coop caused his ewes to be too fat for best 

results. That it is possible to have animals too fat foe' 

best reproductive performance has been shovi by quite a 

few researchers also. Maynard (5?, pp.391-372) states 

that a condition of extreme fatnessappears to be de- 

leterious to reproduction. The ovaries may become so 

infiltrated with fat as to hinder the development of tk 
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follicles, with a consequent Irregularity or cessation 

of ostrus which results in delay or failure in breeding.. 

There may also be such an excessive amount of fat in the 

reproductive tract t, evi if the egg is matured and 

fertilized, it may fail to reach the uterus and become 

implanted properly. Extreme fatness has also been noted 

to interfere with the production of fertile sperms in 

the male and lessens his desire to mate. In attributing 

reproductive failure to fatness, it must be recognized 

that, in some instances, the condition may be merely an 

accompaniment of some specific deficiency or other cause. 

Overfatness may not be as important in sheep as it 

is in certain other species. In pigs, for instance, 

limited fed guts reach puberty at a younger age than 

full fed guts. In addition, regardless of prepuberal 

feed level, guts full fed from puberty to slaughter tend 

to have about 25% fewer embryos than corresponding 

limited fed guts. Embryo survival for full fed guts 

was 32% and for the limited fed ones 57% survived (75, 

p.954). Christian and Nofziger (16, p.789) found that 

ovulation rates were slightly higher in high plane guts. 

However, fertilization rates were slightly higher for low 

plane guts. Their results show that guts on a high 

plane of nutrition averaged 4.7 live pigs per litter and 

guts on a low nutritional plane farrowed an average of 
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7.4 pik;s per litter. Prenatal death rates were estimated 
at 62.9% for high plane gi1t and 35.3% for low plane 

guts. Hanson, Ferrin, and Aunan (38, p.919) on the other 

hand did not find an advantage for limited fed guts over 

full fed guts in reproductive performance. Apparently 
the evidence i contradictory here but the difference in 
results probably stem from differences in experimental 

conditions. "High plane", ful1 fed", etc. may not have 

meant the same thing to the different investigators. 
I)arroch, Nordakog, and Van Horn (20, pp.444-445) re- 

port that ewe gains reflected the influence of feeding 
in the breeding and early pregnancy periods. In the pre- 
breeding and breeding perods the thin ewes showed 

greater resparse to feeding supplement than the ewes 

which were in good condition. During the early preancy 
period the good condition ewes gained the most. Also, 

feeding supplement in this period produced .37 pound more 

fleece. These workers reported no important effects on 

birth or weaning weights from their feeding treatments. 
Flock fertility, however, was increased b 10 and per 
cent respectively by feeding supplement in the prebreed- 
Ing and breeding periods. Good corition ewes produced 

11 per cent more lambs at birth and at weaning than the 
thin ewes. 
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A different idea has been advanced by Meites (58, 

p.20). 11e says that a restricted food intake may induce 

resorption or abortion of the embryo during the first 
half of the gestation period but starvation after this 

period does not necessarily interrupt gestation although 

it may result in stillbirth or the delivery of runty 
offspring. This indicates, he says, that adequate calor- 
ic intake by the mother is more critical for the fetus 

during the first half of pregnancy, since after this 
period the nutritive needs of the fetus can be more 

easily met by drawing from maternal tissues. 

In sunmiarizing the foregoing literature it appears 

that adequate but not excessive nutrition is required all 

along the line for best results. The quality of the 

eeds fed arid the effects of different nutrients on re- 

production has also been studied rather extensively. At 

one time or another different workers have advanced the 

idea that a deficiency of some particular nutrient has 

caused reproductive failure. Some of these nutrients and 

the references cited in each case are: vitamin A and 

iodine (29, p.10); protein, calcium, rthosphorus, and 

vitamin A (57, p.374); the B vitamins thiamine, panto- 

thenic acid, riboflavin and rolic acid (58, p.29) in 

rats; protein (79, p.164; 80, pp.172-173); protein, phos- 

phorus and vitamin A (61, p.28). 



her body by the developing young may result in permanent 

damage. The death of the fetus utero or the birth of 

a weak animal, perhaps prematurely, may also occur. 

Apparently, undernutzition at sorne stages may be 

more seriou than at others. Asdell (2, p.130) working 

with dairy cattle found that when malnutrition impairs 

the orderly development of the reproductive tract during 

early life, the damage is more apt to be permanent than 

it is if the damage occurs after the tract has once 

functioned in a normal manner. This was also indicated 

by Phillips, et al. for sheep (69, p.345). 

A statement made by Hart (39, p.3) is of interest 
at this point. He states that if sheep are maintained 

on a plane of nutrition that will result in continuous 

growth with a normal growth curve, ordinary gastro- 
intestinal parasites will not be able to make sufficient 
headway to require medication. 

Nutri ti onal-endocrine-produc tive relationships 
in seasonal breeders a preponderance of evidence 

seems to indicate that the reproductive cycle is regu- 

lated by those environmental factors which Increase or 

inhibit the production of gonadotropina by the anterior 
pituitary gland (1, p.14). One of these factors which 

can be altered to suit the needs of the animals produced 

is nutrition. Hammond (32, p.1) stated that the main 



regulator of reproductive activity is recognized to be 

the anterior pituitary gland. Other external f actors 

such as light, nutrition, etc., influence reproduction 

but they do ao probably through their action in stiirnilat- 
Ing thi8 gland. Hnnnond (34, p.182) asserts that the 

various faetors which affect the number of eggs shed by 

the female do so mainly b means of changes in the level 
of follicle-stimulating hormone (FSH) circulating in the 

blood. The breeding season of certairL species 1 probably 

controlled mainly by variations in the duration of day- 

light, which stimulates through nerves the output of 

gonadotrophic hormones from the anterior pituitary. 
Majnard (57, pp.367-368) says that the sexual organs 

reach their full development and become functional at an. 

age which varies with the species, the breed, and the nu- 

trition of the individual. The development of those or- 
gana is a rather gradual process controlled by a secre- 

tioxi from the pituitary, the gland which also secretes 
a substance controlling body growth. Apparently, accord- 

Ing to Maynard, this gland cannot provide both secretions 
at a maximum at the same time, and thus the development 

of the sex organs proceeds more rapidly as the rate of 

growth declines. These organs become functional before 
body growth is completed. If their ability to function 
is immediately utilized, there may be an unfavorable 



effect on body development because of an undue diversion 

of the secretions of the pituitary from body growth to 

exua1 activity. The lactation which follows premature 

breeding may cause the arrest of growth in the female. 

That this arrest in growth is caused by lactation 

and not necessarily by preiancy has been shown by 

Bogart, :i' (5 pp.370-371) in work on rats. Bogart, 

! !i. and Asdell, et al. (3, p.25) indicate that breed- 

Ing itself le a stimulus to reproduction and promotes a 

greater harmony between the gonads and the other endo- 

crine organs. The latter workers also pointed out that 

rats bred at an early age averaged 5.8 young at a birth 

compared to 6.2 young for those bred at normal breeding 

age and only 4.9 young for rats bred late in lito. 

According to Hammond (30, p.7) the number of eggs 

which ripen in the ovaries depends on the plane of nutri- 

tion, a given quantity of F311 stimulating more follicles 

ir the plane is high, because in this case there are more 

follicles with an antrum. Failure to ripen follicles 

occurs under conditions of phosphate deficiency or in 

certain species during lactation. This may be due to ari 

inhibition of anterior pituitary secretions. The number 

of eggs shed which get fertilized is affected by the oc- 

currence of still heats (blind heats) which result troni 

a low plano of nutrition. Lack of energy nutrition 
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decreases the output of testosterone in the male and so 

sexual desire. The plane of nutrition during late preg- 
nancy, Hariond concludes, affects the size and viability 
of the young at birth. 

Meites f58, p.21) says that in general, underfeeding 
or B vitanlin deficiencies reduce the secretory activity 
of all endocrrìe glands, with the exception that during 

severo starvation the adrenal glands increase in size 
and activity. The weights of the pituitary, thyroid, 
adrenals and ovaries were decreased in size in all under- 

fed groups (rats) with the exception of the adrenals of 
the completely starved group. 

The thyroid (58, p.25) profoundly influences repro- 

du.ctive activities. Thyroid weight was reduced in all 
the underfed rats, the degree depending on the severity 
of uriderfeeding. Meites (58, pp.28-29) indicated that 
the gonads of underfed or B-vitamin deficient rats remain 

responsive to gonadotropic hormones. When caloric intake 

was reduced, the body weights and seminal vesicle weights 

were correspondingly reduced, but the response of the 

latter to pregnant mare serum (PMS) remained the same on 

q 100 gram body weight basis. A reduction in protein 
intake also produced decreases in body growth and seminal 

vesicle response to PMS, but again the response of the 

latter to the gonadotropin was the same on a 100 grain body 
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weight basis. 
Meltes (58, p.19) states that reproduction Is pri- 

manly controlled by the endocrine system, and partieu- 
larly by the gonadotropic and gonadal hormones. He sa'is 

that it is logical to assume, therefore, that many if 
not most of the actions of nutrition on reproduction are 

mediated through altering ti) hornione production by the 

endocrine glands, (2) tissue reactivity to hormone stimu- 

lation, or (3) the metabolism of hormones. Not only may 

nutrients influence hormone function, but the reverse may 

be true as well. Hormones normally help regulate the 

metabolism of protein, fat, carbohydrates and vitamins. 
Recent studies in his (Meite&) laboratory have indicated 
that endocrine imbalances, brought about as the result 
of an excess or a deficiency of a particular hormone in 
the body, may increase the requirements for dietary f ac- 

tors necessary for growth and reproduction. Many other 
types of stresses, auch as disease, toxins, physical 
exertions, etc., may also increase nutritional require- 
merits for growth and reproduction. 

Hammond (ö6, p.656) says that even after the onset 
of puhorty is reached, there is generally a period of 

time elapsing before the maximum number of ova are shed 

at ovulation. In general, he continues, the time of sub- 
maximal fertility corresponds to the time during which 



the skeleton is completing Its full growth, arid lt there- 
fore seems probable that some differential production be- 

tween the growth hormone and gonadotropic hormones by the 

anterior pituitary is Involved. Hammond also states that 
there is apparently ari optimw age at which to breed 

young animals for the first time. If mating takes place 
too early, a smaller number of ova will be shed. On the 

other hand, if the first mating occurs late in life there 
appears to be greater development of the individual in 
general at the expense of fertility, this possibly being 

due te interactions between the gonadotropic and growth 

hormones of the anterior pituitary. 
Meites (58, p.40) states that the only type of mal- 

nutrition which has conclusively been proven to impair 

the secretion of gonadotropic hormones by the pituitary 
is underfoeding or any state leading to inanition, in- 
eluding inadequacies of B-vitamins. He continues that 
there is considerable basis for the belief that the 

gonads and sexual activities are more easily impaired 

during inanition than other body functions. Some of the 

effects of undernutrition are probably exerted directly 
on the reproductive tissues, although its major action 

is probably through the endocrine glands. The effects 

of deficiencies of vitamin A or vitamin E, however, ap- 
pear to be direct on the reproductive tissues in uter 



during preancy, and the effects on the endocrine glands, 

when observed, are probably secondary in nature. Moites 

also thinks hormonal imbalances may iripair reproductive 

activi ties. 

The preponderance of information now available, ac 

cording to Reineke and Salman (72, p.78), indicates that 

there is a reciprocal balance among the hormones of the 

pituitary, the ovary, and the thyroid. Through the in- 

fluence of estrogen on pituitary thyrotropin, the thyroid 

undergoes rhythmic fluctuations in secretion rate that in 

turn regulate the output of gonadotropina and also nodify 

their action on the ovary. A rhythmic sequence of changes 

apparently occurs in this balance during follicular grcwth, 

eatrus, and ovulation. An imbalance in this hormonal 

riechanism will riot necessarily result in complete repro- 

ductive failure but usually leads to great irregularity. 

These workers further state that either hyper or hypo- 

thyroidism results in lengthening or cessation of the 

estrual cycle in rats and mice and in amenorrhea in pri- 

mates. Thyroidectomy has been shom. to cause a reduction 

in the gonadotropic hormone of the pituitary. Conversy, 

gonadectomy results in a decrease of pituitary thyro- 

tropin.. Results in nilce, rats, and rabbits indicate that 

pituitary FSH action is favored by hypothyroidism but the 

leuteinizing hormone (LH) action is favored by 



hypert1rotdisrn. 

The rnGtabolic rete, t least in rats, ts tncxoued 

signtficantiy at eøtruø, compared to other stages t the 

Etrua1 cycle. R1ato1ogic11y, the thyroid ai8o appeare 

to be at the potht ot nax1mw activity at this etage (72, 

p.?B). !rracer %tud1ea 'with thow that the iOdtflß 'ip- 

Uìke of the thpoid te at a a*ztzm thiring strus, de 

crase proresi,ely during *etestzis and dtestxt*e and 

roaches a minimum durinç proestrue (72, p.?8). Izperi» 

mente in ovartectoìized rt3 s)ow that 1131 upte s.s 

Increased by a wa11, shozt terr dose of o8trOgefl. 

Larer oea ft' long perlada h . ava no effect. I11 up 

take lu deproa8d by progesterone. The adrenal giarda 

are ziot needed top the effect of estrogen øn 1131 uptake 

t.o be expressed. The actior at etroen is exerted v1a 

the pituitary. Proasterone appears te operate through 

some other p1thwa7 (72, p.?8). 

it was tbought for a ioeìg time that the reason for 

the ìrestrus pertod in sheep was the inrtctivity of the 

pituitary 1and. Apparently this is zÄot the case. 

aibandov (62, p.52) toutd the pituitaries of shep to 

be more active durin; arestrua than when ¿oing through 

the estrusi cycle. Since they are nore patent durthg 

anetrue than during the estrus cycle he thinks that the 

noeibreeding season is due to a hormonal imbslance rather 

than hpopbysea. inactivity. Tais is supported by 



obaervations on ovarian morphology during the two repro- 

duetive phases. Kanimlade, et al. f45, p.64) 3uggeted 
that the rionbreeding season of sheep is caused by a shift 
in the ratio of FSH to Lfi secreted by the pItuitary, dur- 

Ing anestrus primarily FSH being secreted (as shown by 

ovarian activity) but very little if any LII (as shown by 

uterine histology, absence of heats, absence of ovula- 

tions, and induction of ovulation by exogenous LH). T1se 

workers stated (45, pp.646-655) that the pituitary is 
more active during &iestrus than in the breeding season. 

More light causes more FSH. As light diminishes LH is 
secreted and less FSH. In late winter and early spring 
when sunlight increases again more F is again secreted 
than LII and the breeding season is ovex, 

Experimental evidence in laboratory animals supports 
the view that physiological levels of estrogen result in 
a suppression of F811 and a release of UI, according to 
Dutt (24, p.63). Estrogens have not been shown to 

shorten the interval from onset of eatrus to ovulation. 

Treating anestual ewes with estrogens has also proven 

to be of little value in inducing ovulation and out of 

season breeding. In both laboratory and farm animals 

progesterone has been shown to prevent ovulation and this 
action appears to be through a suppression of the release 
of LII from the pituitary gland, Dutt continues. He says 
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there Is little doubt that the secretion of gonadotropic 

hormonei is regulated by the ex st6roid hOr!1OflOS. 

In dairy cattle impaired nutrition seers to reduce 

the 8ecretion of PSt! by the nter1or pituitary. This, in 

the young animai, prevents full ovarian development. 

Climatic factors may act in the sm . e way, though In the 

sheep there is evIdence that thj replate the releaae 

of ILFI, the factor causing ovulttion, from the anterior 

pituitary. Continued secretion of FSE without change to 

LIt scret1on would seem to be the cause of oytic ovaries 

ard inymphornania in cattle. These dlsorder8 rna be a ccn- 

sequence of overtimulation w.th estrogens (2, p.130). 

In the sheep the producticn of FSJI to the exclusion of 

LH apparently does not work this way. It na be that 

there i little or ro estrogen in the follicles during 

the aneatrus season. 

it i known that, in some years, the aeua1 activity 

at sheep reaches a maximum earlier or later than is cus 

tomary (48, p.25). Such differences, in particular areas, 

appear to be effects of climatic or nutritional varia- 

tions involving the intensity of the sun's rays or the 

quantity or quality of the feed, or both. 

This phenomenon was noticed by deBaca, etal. (22, 

p.27). They stats that there is a marked year to year 

differenee in average date of ostrual onset in ewes, The 



difference (II days) exhibited by ewes on improved Irrt- 

gated pasture was less then that shown by ewes on native 

h11]. pastures (25.3 days). Nutrition may thus be a fac- 

tor in the earliness of estrus and consequently the ear- 

lineas of the lambs. 

Factors in the value of a breed of 8he for a 

rt1cular area 

Mtny factors affect the value of a breed of sheep 

for a given area. In Westoni Oregon one of these faets 

Is early lambing. The earlier the lambs the sooner in 

the year they can be marketed and the more money is real- 

, 

ized by the producer. Another factor, and probably the 

most Iniportant one is the adaptability to the conditions 

under which they are raised. ccording to Hammond (31, 

p.414) the chief qualities which are desired in the ani- 

mal are: (a) livability, hardiness, and reals tance to 

disease, because it is more profitable to have a compara- 

tively unimproved animal which will live 1oner than a 

much improved one which may have only a short life; 

(b) a high rate of reproductIon and fertility; and Cc) a 

good growth rate, suitable body proportions for meat pro- 

duction. and the capacity for producing laxge quantities 

of milk. Such qualities are associated with the efflo- 

tent conversion of feeding stuffs into animal produce. 

Cooper (18, p.11) contends that the cost of wtrLng 



ewes le one of the largesi items of' expense for range 

sheepmen, hence the ewes must be kept on the range a 

much as possible or the expense or keeping them will ov 

come the income from them. 

Borisma (7, pp.45) says, it i a well iown fact 

that as animals grow older the velocity of growth de- 

croases; hence the most economic gains are made when 

animals are very young. Obviously then, in the producti 

of fat lambs, the largest profit will be obtained when 

lambs are brought to the desired degree of fatness at the 

time they attain their maximum growth. Hence early 

maturity is essential. It is not so niuch the actual 

weight as the relation between bone, muscle, and fat at 

a particular weight that is importent. Skeletal growth 

takes place mainly during the first 3 ox' 4 months of 

post natal life. Eusole has a much greater rate of growth 

but growth becomes relatively insignificant after 9 to 12 

months. Fat, on the other hand, has at first a slow rate 

of increase, but after 3 to 4 months exceeds that of ail 

other parts, provided optimum conditions prevail. Unless 

the plane of nutrition e11ows for maximum development in 

respect to bone and muscle as well as of fat, it is very 

difficult, if not indeed impossible, to obtain a fat lnb 

which has the necessary finish end covering ot fat at the 

weights for which there is the greatest demand on the 



market. The weights and ages at which lt la possible to 

obtain a well finished carcass will vary with different 

breeds of sheep according to earliness of maturity, but, 

under favorable nutritional eonditions, rat lambs should 

be well finished and ready for slaughter within less than 

five months from birth. The object in fat lamb produc- 

tion should olearly be to provide for a contixtuusly fast 

rate of growth, starting from rth and continuing to t1 

tizne of slaughter; In other words, to aim at obtaining a 

full expression of the hereditary growth qualities of the. 

breed." 

Apparently, fat lamb production should be limited to 

areas or times when nutritional and other environmental 

conditions allow for maximum growth. 

Crossbreds vs. purebrods for commercial roductlon 

The concenaus of opinion of workers In the field of 

sheep production is that crossbred sheep make more money 

for the commercial producer than do high grades or even 

purebreds produced for meat. The literature ori the sub- 

ject is somewhat voluminous and for that reason few 

papers will be cited bere. John Hammond (36, p,?09) no- 

ticed the fact that a female will produce more young when 

mated to one male than she Will when mated with another. 

This has been explained by the greater viability of the 
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young ! utero epeciaJ1y if they are crossbred. Hammond 

1eari to the opinion that perrn production b the na1e la 

equa11y, if riot more, importont. He says that this is 

certainly so in the skeep, in which species there is 

little fetal atrophy. 

Miller and Daily (59, pp.466, 468) report that Ham- 

bouillet ewes were 27% more produetivo when used In 

crosIn than Shropshire ewes mated t Shropahire rains. 

This greater productivity was due to more wool erd faster 

growing lauab. They report (59, p.464) that ehen 

Columbia, Shropahire, and Hampabire ewes vrere used for 

crossing, they produced 12 to 22 percent more lamb per 

loo pounds of ewe than they did when lambins iirebred 

lambs, This Increase averaged 19 per cent and was due 

to faster growth rate in the case of Shropahire crosses 

and to the greater number of cro asbred lambs raised per 

ewe for all crosses. The Columbia and Hampshire evss had 

a slightly higher lainbing percentage when bred to a ram 

of another breed. The death loss among the purebreds was 

greater In all cases. Twenty-seven per cent of the pure- 

bred la s born alive did not live to 140 days of age, 

compared to 19.1 per cent for the crossbred lambs. When 

total productivity was fIgured, the ewes had 16 per cent 

greater productivity when used in crossIng, compared to 

ewes lambing purebred lambs. T1e crossbred Shropshire 



and Columbia lambs scored higher than the purebreds. The 

CoIunibia' gained most from crossing. These workers 

pointed out that the ewes' productivity is increased 

most when they are mated to rains of the larger breeds. 

This is shown by the much greater growth rates of the 

Shropshire crosses compared to rio increase in rate of 

growth for the Columbia and Hampshire crosses. The 

Columbia snd Hampshire crosses were made to rains of 

smaller breeds, yet the lamb weights w ere as high as 

those of the purebreds. A possible heterosis effect Is 

suggested. Many other workers have reported similar re 

suits. 

Under some conditions, however, crossing does not 

show any value. Neale?s work (63, p.23) shows that under 

the rigorous conditions of the New Mexico range country 

pure or grade Rwnbouiliets gave better results when rriated 

ta Rambouillet rams than when mated to Hampshire rams. 

He stated that Ilampahire cross lamb weights varied di- 

reetly with feeding conditions and to a reater extent 

than did weights of Ramboufliet lambs. He observed that 

Romriey-cross lambs were very slow maturing, particularly 

under relatively adverse forage conditions. The sam- 

boulilets used by Noale were apparently much better 

adapted to the conditions under which they were raised 

and crossing then to breeds obviously not adapted to 
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such conditions failed to sbow an advantage. 

breeds and ewe b reeds for cro s a ing 

Th literature is full of comparisons of breed for 

crossing under various conditions. A great deal of it 

will be cited to show the comparative value of the breeds 

for this purpose in other localities. However, it is 

probable that there i as much varit1on within breeds 

in value for crossing as there is between breeds. 

Miller (60, pp.29-32) found the Hampshire to be ex- 

ceeded only by Suffo]k rams in weaning weicht of lambs 

sired when bred to Ramboulilet ewes. The Shropshire 

sired lambs ranked next to Hampshire sired lambs in wean- 

Ing weight. Romnney, Iambouillet, and Southdown rams were 

equa? in this respect. The Southdown rams sired the fat- 

test lambs at weaning. Romney and Rambouillet rams sired 

the least percentage of marketable lambs. Lambs from 

Romney rams arid Rambouillet ewes were ferior both in 

weight and condition to those from straight run 

Ramboulilet ewes. 

Miller and Daily (59, pp.466, 468) found that Border 

Leicester, Eîampshire, and Columbia rams sired the fastest 
growing lambs when mated to Rambouillet ewes. However, 

the Border Leieester crosses resulted In the largest total 
productivity and resulted in the greatest advantage over 



the Purebred and Shropshire niat1rig. 

Heape (42, p.248) fourxd a wide dirference In the 

average fertility of different breeds of sheep. He ob- 

served that when Doriet ewes were mated to Hampshire rams 

they produced more lambs than nen mated to rams of their 

own breed, Ho attributed this to greater viabi1ity of 

the crossbred embryo. Heape found that Suffoiks were the 

most fertile sheep arid that Southdowrta wre the least 

fertile. 

Bonama (6, p.6) found that in comparison with the 

well krown BritIsh mutton bres, the relative fertility 

of the Merino is remarkably low even under the best of 

conditions. A lambing percentage of ovor 80 Is considered 

very satisfactory. Most mutton breeds, he says, have a 

1arnbix, percen .. t of over 100. ßonsrna continues (6, p.7) 

that a fast rate of growth will depend on the hereditary 

earliness of maturity of the cross or breed as upon the 

proserce of optimum nutr5tional conditions for the devel- 

op:tng lamb. Experimental work at the Pretoria University 

Farm clearly indicates that by crossing Merino ewes to a 

rem of one of the British mutton brds the earliness of 

maturity of the crossbred lamb is greater than that of 

the Merino. However, with few exceptions the milk yield 

of the Merino ewes is insufficient for the optimum growth 

of the cross bred lambs. Crossbred ewes gave considerab 
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more milk. Triple eroso ewes gave still more. 

Bonsma (7, p.29) thinks that a triple cross is nec- 
sary in South Africa to produce fat laxnbß if Merinos are 
used as foundation stock. He says that for the produc 
of the hihest quiij export lamb the Border Loïcester 
X erino ewes mated to Southdown rams is recommended. 

His reasons for advocating this triangular breeding poi- 
icy are found in the superior ability of the half breed 

for rearing a rapidly growing lamb. The half breed has 

the advsntage of greater size, hybrid vigor, increased 
fertility, and superior milking qualities when compared 

with other maternal stock, particularly the Merino. 

Bonsma states (7, p.61) that the difference in the milk 

yield between Merinos and crossbred Merinos was highly 
siiificant. Bonsnia further states (7, p.12) that heredi- 

tary breed differences in attaining maturity in respect 
to skeletal, muscular, and fat development will determine 
the suitability of particular breeds to different nutri- 
tional and environmental conditions for production of 
fat lambs. 

Burns and Johnston (10, p.25) observed higher birth 
and weaning weights, greater survival rate and a larger 
percentage of marketable lambs sired b Suffoiks rams 

than by Hampshire rams. 

Christian and Henning (15, p.6O4) found a trend 
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showing that three breed crossbred ewes when bred to 

Shropshlro and Southdown ranis produced a higher per- 
centage of higher grade carcasses. 

Grandtaff (28, p.478) found that Romney sires pro- 

duced 15.4 pounds less lamb per ewe bred than did Colum- 

bia sires. 
Haxmnond (33, p.6) stated that the Suffolk breed Is 

unique for it combines early maturity, good milking quali- 

ties and high fertility to a remarkable degree when used 

for crossing. 

Hammond (36, p.708) declares, "That fertility Is a 

racial characteristic and consequently is capable of 

hereditary transmission Is a fact that is generally ac- 

cepted. Among sheep, for examp le, some breeds like the 

Dorset Horns, Suffolks, and Half-breds (Border Leicester 
XCheviot) are notoriously prolific while other varieties 
like the Blaekfaced and Southdown are relatively infer- 

tile," Hammond further states that crosses between a 

fertile breed of sheep like the border Lelcester arid a 

breed of lower fertility like the Merino give ewes with 

an Intermediate grade of fertility. 
Horlacher and Good (43, pp.197-198) found that Hemp- 

shire rams X native ewes produced lambs which gained 

rapidly and were ready for market at an earlier age than 

any others. They lacked the quality, however, of lambs 



produced by Southdown X native and Cheviot X nativo ewes. 

Cheviot cross lambs grew more rapidly than Southdowns 

and produced a good quality carcass. The Cheviot cross 

ewes were hardy and were good mothers. 

For Huitz, et al., (44, p.?) Suffolk sired lambs 

made the niost rapid gains, followed by those sired by 

Hampsh1re Lincoln, Ramboulliet, Corriedale, and Soutb 

down rams in that order, 

Three breed crosses are more desirable for hothouse 

lamb productton than two breed crosses, according to Keì 

and Henning (4?, p.370). These workers say that South- 

dawn rams do not sire as large a lamb as the Hampshire 

or Dorset rams, nor do the lambs gain as fast, but the 

pedigreed Southdo'wn ram does sire lambs which have more 

finish and quality that sell for a higher price. 

Kincaid (49, p.155) found that lambs sired by Hemp- 

shire rams averaged 1.05 pounds heavier at birth than 

those sired by Southdowns, the difference being h1hly 

signi tic ant. 

According to Sidwell and Grandstaff (7?, p.379) 

Columbia rams sired the heaviest lambs at weaning, fol- 

lowed by Corriedale, Crossbred, Navajo, arid Roiney rams. 

At Oregon State College, Nelson, et al. (64, p.4) 

found that under Willamette valley conditions, Hampshire 

ranis sired lambs which were fat and heavy when crossed 



on Lincoln X Rambouillot ewes. Border Leicester rams 

sired lambs which were large but only moderately fat at 

weaning time. Cheviot cross lambs were of' good fin1h 

but were small while those sired by Ronriey raxns were as 

heavy as Cheviot sired lambs but were lacking in finish. 

Southdown rams gave a higher lambing percentage than 

Iomney rams. The Romnoy rams had a smaller lanibing per- 

centage with a lower survival rate arid a smaller percent- 

age of fat lambs off grass. 

A good comparison of several breeds of sheep for 

their performance under hill pasture conditions in Western 

Oregon has been made b de Baca (23). fEe states (23, p. 

riß) that Suffolk rams produced a greater percentage of 

pregnancy than did Southdown ranis. Fewer services per 

conception were necessary. The average weing age of 

Suffolk sired lambs was greater than that of lambs sired 

by Southdown ranis. Ewes mated to Suffolk rams produced 

15 pounds more lamb per ewe bred than thos e bred to 

Southdown rams. On the basis of equal ages, the tendency 

for heavy weaning weights of lambs favored the Suffolk 

sires but the difference was not significant. There was 

also a tendency for ewes bred to Suffolk rams to produce 

heavier lambs than those bred to Southdown rams. 

Southdown sired lambs (23, pp.76-77) showed a ten- 

dency to score higher in condition and conformation than 



those sired by Suffolk ranis. When market grade and lamb 

weight were integrated, Suffolk rams sired 5.7 pounds 

more lamb of the Prime and (hoice ¿grades, 3.6 pounds niara 

of Good grade, and 6.3 pounds more or utiiity grads lant 

per average ewe than did Southdown sires. 

de Baca found (23, p.77) that the average 1abs from 

Hampshire and Border Leiceater cross ewes were heavier 

than those from Cheviot cross and Roninoy cross ewes. The 

lambing percentages were 134, 127, 124, and 115 respect- 

ively for Hampshire-cross, Cheviot-cross, Border 

Leioester-cross, and Ronlne7-cross ewes. Mortality was 

6.4, 5.7, 4.8, and 14.8, per cent respectively for lambs 

of Hanípshiro-cross, Cheviot-cross, Border Leicester-cross 

and Romney-oross ewes, Production per owe bred was Hanip- 

shire 98.0 pounds of lamb, Cheviot 91.4 pounds, Border 

Leiester 91.4 pounds and for the Honney 75.2 pounds. 

In pounds of lamb per 100 pounds of ewe the rank of the 

four breeds was Cheviot-, Hampshire-, Border Leicester-, 

and Romney-cross ewes. Lambs from Hampshire- and Cheviot- 

cross ewes scored higher in conformatic and condition 

than those of Border Leicester-cross ewes which in turn 

scored higher than lambs from Romnney-cross ewes. The per- 

centages of marketable lambs (Good or better) of the total 

lambs dropped were: Cheviot-cross 90.9, Hampshire-cross 

83,0, Border Leicester-cross 77.1, and Romney-cross 65.8. 



The remainder of the total lambs within crosses either 

graded utfLity or died before weaning time. Hampshire- 

cross, Border Leicester-cross, and Romney-cross ewes 

produced lambs ich scored higher in conformation and 

condition when they were sired by Southdown rams. The 

total number of pounds of marketable lamb per average ewe 

bred was 88.7 for Cheviot-cross owes, 88.4 for Hampshire- 

cross, 77.7 for Border Leicester-cross an3 62.8 for 

Fomney-cross ewes. 

Factors affecting the value of labs 

There are many factors affecting the value of a lamb 

and other factors affecting those factors. The year the 

lambs are born and raised apparently has a great deal of 

influence or how the lamb will succeed. Weather condi- 

tions oI course will account for the greater part o1 any 

differences which may be caused by year. Apparently 

weather conditions have their effect on pasturage and 

thus upon nutrition in addition to the direct effects 

they have upon the animal. Differences in the perfor- 

mance of sheep due to year have been reported by many 

experimenters. Blunri (4, p.309) indicated that 14.2 per 

cent of the total variation exhibited by Navajo lambs 

was due to difference in years. This worker further 
stated that the differences due to year at the same 



41 

location was 37.4 per cent of the total variation mon 

Navjo crossbred 1nabs. This indicates a difference in 

adaptability to the environment. His data indicated a 

breed-year interaction which rurther showed a dilference 

in breed response to environment. 

Sidwell and Grandstaff (77, p.379) found six measur- 

able environmental factors which had important effects 

upon the weaning weihta of the lambs. These were: 

(1) year of birth, (2) age of ewes, (3) breed of sire, 

(4) type of birth and rearing (twin or single), (5) sex, 

and (6) age of Iamb at weaning. The variance attributed 

to each of these six factors was statistically signifi- 

Cant. 

The effects of nutrition upon birth weIght, milking 

ability of the ewe, weaning weight, and condition and 

quality of the lambs has already been shown. 

Kincaid (49, p.155) showed that an average annual 

increase of .63 pound in birth weight occurred as the ewe 

increased in age from 2 to 6 years. No significant de- 

parture from linearity was shown by the data. Kincaid 

also reported that 7.8 per cent of lamb birth weight vari- 

ation was due to breed of sire. 

Nichols (66, p.372) found that young ewes pregnant 

for the first time (18 months) gave a much smaller lamb- 

Ing percentage than older owes. 



The data of Bonarna (7, p.70) shows a significant 

difference in milk production between the first and 

second 1actatiorin ewes, and that there was a gradual 

increase in successive lactatiorup to the fifth. Ewes 

in their fifth lactation produced 83.5 per cent more 

milk than they did in their first lactation. Bonsma (7, 

p.50) also found that the mean weight of ewes carrying 

ram lambs was significantly larger than that of ewes 

carrying ewe lambs. He states that this was entirely 

unexpected. There was significance at the 5 per cent 

level. He thought this might be due to chance. In this 

caso, the difference between the weights of maiden ewes 

carrying niais lambs and female lambs respectively, was 

far moro pronounced than in the case or mature ewes. He 

suggested that the hormone activity responsible for the 

greater growth stimulus resulting in heavier birth 

weights for male lambs as compared with female lambs 

exerts a similar influence upi young ewes which are not 

yet fully matured when producing their first lambs. The 

variance due to number of parturition was highly signifi- 

cant, maiden ewes being considerably lighter than ewes 

producing their second or third lambs. 

Hazel and Terrill (40, p.340; 41, p.325) reported 

differences due to ago of ewe between weights and condi- 

tion scores of the lambs produced. In all cases the 



43 

d1rfexeuce were in favor of ' iiature ewes. 

Koch (50, p.?69) sags that ae of dm Cfects calf 

veaning weight through changos In udcr development, 

milking ability, and the ability of the dam to withstsnd 

the rigors of environment. 

A study of 1300 Hereford cattle on the San Carlos 

Indian Reservation (53, p.34) showed that uhen artificial 

insemination was ußed 2.37 inseminations per calf were 

required ir animals 2 to 3 years old. Only 1.36 irisen- 

mations por calf born were required in cattle 5 to 6 

years old. Fertilaty appeared to decline gradually after 

the sixth year. 

Ewes born of mature dams had longer atarle wool, 

produced more grease ool, had heavier body weight and 

better type and condition scores than ewes born of 2 year 

old ewes. Single ewes were superior to twin ewes in all 

traits studied (70, p.703). The age of ewe had an Impor- 

tant effect on all traits except type and condition. 

Side1l acid co-workers (78, p.461) reported differ- 

erices in weights and condition scores of lambs produeed 

by mature ewes and those produced by young eWes. 

The effects of sex have been studied in many species 

by many workers. hazel (40, p.340) found that ran lambs 

were 8.3 pounds heavier than ewe lambs at weaning. Vex 
(86, p.11) avers that ewe lambs are fatter than males at 
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the same weight. Hazel (41, p.319) showed that ram 

lambs were 10.8 pounds heavier tn ewe lambs at wean- 

Ing. Karam (46, p.606) found that wethers were 3.5 
pounds heavier than ewe lambs at 25 weeks old. Phillips 
(6'7, p.11) showed that sex differences at weaning were 

significant even then corrected for birth weights. The 

rams were heavier than theewe lambs. Hazel axd Terrell 
(41, p.24) showed higher scores in type and condition 
far ewe lambs over rari lambs. They also founu a dïff er- 
ence of il.? pound$ at weaning time between singles and 

individual twins, They found a difference in the same 

experiment between. lambs of 2 year old ewes and those of 

mature ewes amounting to 8.7 pounds. de Baca (23, p.79) 
found no signiricant differences because of sex Li any 

of the factors he studied. Tendencies were for males to 
be heavier at birth than females, and for wethers to be 
heavier at weaning than ewe lambs. There was also a ten- 
dency for ewe lambs to score higher than wethers in con- 
di t i on. 

Hammond (37, p.50) presented evidence that ewe lambs 

mature earlier than wethers. He also stated (37, p.110) 
that rams have a higher dressing percenLage than ewe 

lambs. Karsm (46, p.606) showed that ewe lambs scored 
h1gier in condition than ram lambs. 

In cattle, Koger and Knox (51, p.19) reported 
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differences in weaning weights or beef calves in favor 

of sbeers over he1fcrs. Burns and Boart (li, p.5) 
showed differences In thyrotropic hDrrnone content of the 

anterior pituitary glands of heifers and steers, and that 
heliers and steers ir.jected with testosterone gairied more 

rapidly and eff1c1eily than controls. Koch (50, p.771) 
äemontrated differences In veanirg weights of calves due 

to sex. Males were heavier than females. Dawson (21, 

p.256) found that bulls were heavier at birth than 

heifers. Dahinen and Bogart (19, p.20) demortrated sex 

differences in rates and economy of gains in young beef 
animals. Bulls gained 2.3 pounds per day and helf era 
gained 2.0 pounds per day during the teat. 

Within breeds, ewes heavier as yearlings on the 
average weaned more pounds or lambs per ewe during their 
lifetime, regardless of breed (84, p.227). 

Marshall (55, pp.149-150) claims that breeding from 

8heep that were borì as twins consistently tends to 

raise the average fertility within a breed. 
In multiparous animals, the larger the number of 

fetuses the smaller the individuals tend to be, according 
to Maynard (7, p.370). This ma be due to crowding, and 

there is frequently a maiked difference in size among the 

individuals of a litter. In animals which may give birth 
to one or more young, multiple births do not produce so 



large individuals as do single births. Stark (82, p.564) 

found that laìths born as in 1es were 20 per cent heavier 

than those bQrn a twins and also they grow 20 per cent 

fa.ter. Singlee had better cunfurmadon, better finish, 

and graded higher. Hammond (ZAS, pp.95-108) claims that 

singles attain their maximum growth rate during their 

first week after birth, It is the fifth week before 

twins c. supplement their nilk supply enough with other 

feed; to get to a maxiiirnm growth rate. 

Lambs born a singles were from 1.92 to 2.40 pounds 

heavier at birth and weighed 17 pounds more at weaning 

than those born as twiris (23, p.79). fiammoud and Apple- 

ton (37, p.2?) reporttd a 2 per cent difference betwea. 

the weights of singles and those of twins. 

Singles scored higher in condition and weighed 9.2 

pounds more at weaning than did twins (40, p.340) . k1rice, 

Sidwell and Grandataff (71, p.1029) found that type of 

birth influenced weanlirig traits of 14avajo and Navajo 

crossbred lambs more than did mny of the other environ- 

mental factors studied. Sidwell and Gradstaff (78, p. 

461) reported that singles scored higher in type and 

condition than twins and that ewes scored higher than 

rams. 

There seems to be a correlation between birth weiits 

and average daily gains in lambs of the breeds studied 
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(47, p.3?O). Phillips (68, p.l9) ahowed a high correla- 

tian between weights early In life and subsequent we1ghta 

ThIs worIer also stated that 32 per cent of the lambs 

which weighed less than six pounds at birth died soon 

afterwards, and that single &id twin lambs of the sanie 

size at birth have an equal chance for survival. 

Bonama ('7, p.93) reported a correlation of .408 

between birth weight and 12 week weight of lambs. He 

stated ('7, p.48) that 24 per cent of the variation in 

birth woiit of lambs was due to differences in weight 

or the ewes. He found (7, p.72) that 25 per cent of the 

variation in milk yield of ewes within breeds is due to 

differences in the body weights of the ewes. He reported 

a correlation of .317 between total milk yield of ewes 

and the birth weight of their lambs. 

Cadmus (13, p.15) claimed that each pound increase 

in birth weight above the mean results in 2.5 to 3.5 

pounds increase above the mean weight at 20 weeks, de- 

pending on the breed. 

de Baca (23, pp.78-79) found an increase of 2.50 

to 5.96 pounds in weaning weight for every pound increase 

in birth weight. Hammond (37, p.81) found a correlation 

of .52 for lambs weight at 20 weeks with that at one 

week, and a higher correlation for weight at 61 weeks 

with that at 20 weeks. 



Nelson and Venkatachalam (65, p.6O9) found the 

heritability of lamb birth weight to be .61 and the 

heritabi1iy of weaning weight to be .33. 

Bonsnia (7, p.48) found that the birth weights of 

crossbreed lambs were significantly higher than those 

of purebred Merino lambs. Tuis proves, he says, that 

the use of different rams has a very definibe effect on 

the birth weight of lambs and that the birth weight of 

lambs is predetermined by hereditary growth factors as 

received from both sire and darn, that is, apart from 

environmental influences. Male lambs were significantly 

heavier than females. Carter an Henning (114, p.1023), 

however, were unable to demonstrate heterosis in birth 

weight. liammond(37, p.53) also states that the darn has 

more influence in controlling sìze at birth than does 

the ran. 

Burns and Bluim (12, p.37) showed that bulls are 

larger at birth than heifer calves. Dahman and Bogart 

(19, p.17) found that 18 per cent of the variation In 

economy of gains In beef calves as due to bIrth varia- 

tions, and that the correlation of birth weight and 

economy of gain was .42. Knider, et al. (52, p.14) found 

a 5 per cent heritability of birth weight for pigs. This 

increased to 24 per cent at weaning. 

Bonarna (7, p.49) believes that the larger size of 
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the male at birth is not due to a longer gestation 

period. This, he says, is seer by the fact that males 

are aleo larger in animals which bear litters. The birth 

weight of males is stili significantly greater than that 

of females after correcting to a basïs of equal gestation 

periods. Fonsma found no significent difference in the 

duration of preancy as a result of the sex of the off- 

spring. 

Wallace (87, p.153) states that 98 per cent of the 

variation in the weight gains made by individual lambs 

between. birth and 112 days. can be accounted for by the 

differences between them in respect to their consumption 

of milk and supplementary feed. Hanuond (35, p.95) de- 

clares that the milk supply of the ewe is the most im- 

portant factor affecting the growth rate of lambs. 

Bonsma (7, p.96) found. signifIcant correlations between 

the milk yield of the ewes and growth rate of their 

lambs in all cases. He states (7, p.97) that the dif- 

ferences in the sinounts of milk consumed per pound gained 

in live weight as lambs get older is high1r significant. 

There is a marked decrease as the laiîbs get older. TIs 

Is aècounted for by the ircreased use of other food by 

the lambs. 

Bonsnia (7, p.65) insists that individual selection 

for high milk production in sheep Is more important than 



choice of breed. He states ( 

p.72) that within breeds 

there is a significant correlation between the live 

weight of ewes and their milk production, heavier ewes 

tending to produee more milk. 

Bonsma (7, p.96) further stated that a high level 

of milk secretion during the first few weeks after lamb- 

Ing is of greater importance than persistency. Gains 

were more highly correlated with milk yield during the 

first 45 days of lactation than later. He noticed a 

50 per cent difference in weight increase between lambs 

from high milking ewes and those from low milking ewes. 
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METHODS AND MATERIALS 

The data were collected over a period of five years 

beginning in 1949. FIve hundred thirty matings were made 

which resulted in the birth of 652 lambs. Five hundred 

seventy two of these lambs lived to weaning age. 

The production of lamb is much more important in 
Western Oregon than the production of wool; consequently, 
this study was concerned only with lamb production. 

A flock of 120 Lincoln x Rambouillet range ewes was 

available in 1946. These range ewes were divided into 
four groups, one grip to be bred to good rams of each 

of the Romney, Border Leicester, Cheviot, and Hampshire 

breeds. These ewes were the foundation females from 
which the "first cross" ewes were obtained for this ex- 

periment. The Romney is a popular breed of sheep in 

Western Oregon, the Border Leicester is a long-wool hill 

breed, the Cheviot is a medium wool hill breed, and the 

Hampshire is a mutton breed. Space and money were limitad 

and consequently the development of ewe-breed croases 

was prolonged over a seven year period. 

The first cross ewes resulting from mating these 
Lincoln x Rambouillet range ewes to rams of the four 

breeds previously mentioned carried 25% Lincoln breeding, 
25% Ramboulilet breeding, and 50% of the breeding of 

whichever breed of ran was used. These first cross ewes 
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were then bsekcrossed to rams of their respective sire 
breed to produce second cross ewes. These second cross 

ewes were theoretically 121% Lincoln, 12fr% Rainbouillet, 

and 75% Hampshire, Cheviot, J3order Leicester, or Rornriey. 

It was originally intended to compare the producing 

abilities of the rirst cross and the second cross ewes. 

However , the results were confounded by a two ye ar age 

difrerence and by year differences. This could have re- 
suited in a misinterpretation of results. The ewe lambs 

resulting from these matings were born in 1949 and 1950. 

in the fall of 1950 rams of three breeds, Romney, 

Southdown, and Hampshire, were used. Bucks of the 

Cheviot and Border Leicester breeds were not used after 
the first two years. Â comparison between the perform- 

ance of rains of these three breeds was attempted but 

data were too scanty to show any decisivo differences, 
In the falls of 1951 and 1952 first cross and second 

cross ewes were bred to Suffolk and Southdown rams. Rama 

of these two breeds sired the lamb crops which were 

dropped in 1952 and 1953. The ewes were alioted by use 

of random numbers tables to each of two rams of the 

Suffolk end Southdown breeds by ages, by crosses, and by 

treatments. Different rams were used in consecutive 

years so that the results might show a more accurate 

picture of the merit of each ram breed rather than that 
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of the Individual rams. 

The ewes used in this experiment were treated exactly 

alike except that approximately half of each sire group 

was fed a supplementary ration in addition to pasture dtw- 

Ing the first winter of their lives and the other half 

received pasture only during this period except when 

snow covered the forage. Each year the replacement ewe 

lambs wore divided within sire groups &id were treated 

in the sanie way. All other environmental conditions were 

considered random and free frOEn bias so that any diff er- 
onces in the performance of these sheep would be due to: 

(1) feeding or not feeding during their first winter, 
(2) ewe breed, (3) ram breed, (4) individual ewe produc- 

tivity, (5) sex, (6) birth type, (7) age of ewe, (8) age 

of lamb at weaning, and (9) year. 

Pasture arid pen matings were made during the first 

four years of the experiment. The ewes were on pasture 

with the rams in the pasture matings. Then pon matings 

were made, the ewes were on pasture during the day and 

were turned into pens with their respective rams each 

evening. During the breeding season the last year of 

the experiment hand mating was practiced. Vasectomized 

rains were marked with wool paint on their breasts and 

allowed to run on pasture with the ewes. The ewe in 

heat was served by these vasectoinized rams and marked 



on the rump with the wool paint £roei the breast of the 

bunk. These marked ewes were then brought in to the 

breeding shed and bred to their respective rertile rams. 

The ewes were tagged just prior to the breeding sea- 

son in order to facilitate breeding. This treatment con- 

sisted of removing tags and wool from the dock and the 

area adjacent to and below the vulva. About six weeks 

before the lambing season the ewes wore tagged 

crutched again. This time the tags and wool were re- 

moved from the udder and the area near it. 

Grain and hay feeding was begun about a month before 

the first lamb was expected and was continued until abit 

March 10. Each ewe received 30 to 45 pounds of an oat- 

barley mixture and 225 pounds of hay per year in addition 

to natural pasture. A phenothiazine-salt mixturo was 

available to the ewes at all times. 

Each ewe had a flock nuiber and was identified by a 

metal tag in each ear. As soon as a lamb was box. it was 

also ear-tagged, and its weight recorded to the nearest 

tenth of a pound. Male lambs were docked and castrated 

with rubber rings, and the naval was disinfected with 

iodine. The ewe and her lamb(s) were confined in a 3' x 

41 enclosure to "mother up" for a period of 12 to 36 

hours depending on the strength of the lamb(s). Assist- 

ance was given in all oases of dystocia. 
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The flock was rotated from pasture to pasture in 

such a way that the lambs arid ewes were On the best pas- 

turo at all times. Weighing was done at different times 

j_n order to get pasture gains from each pasture. Weights 

of the lambs were also taken at weaning. In 1953 the 

lambs were weighed as rapidly as possible each Saturday 

morning to obtain growth rates. All these weighings 

should not affect the experimental results since all 
lambs were subjected to the same treatment. 

The lambs were weaned as they reached top condition 
and/or heavy market weights. Usually about three wean- 

ings were made because of the different ages of the lambs. 

A committee of three judges scored each lamb for condi- 

tion and conformation. 

The breeding season usually began about September 10 

and extended into October. During the early years of the 

experiment the breeding season was 60 days. This was sub- 

sequently shortened to 40 daìs. The lambing season thus 

bogan in early February and lasted until about the last 

of March. The average age at weaning was 120-125 days. 

Most of the lambs were marketed well before July 1. 

Because of the great number of variables no single 

analysis of the data was considered practical. Wherever 

enough data were comparable a factorial analysis was 

used. In most cases, however, more data wore comparable 



when simple analysis of variance with two way classifica- 

tion was used. The five per cent level was taken as 

"significant". 

Ewes which were given supplementary feed in addition 

to pasture during the first winter of their lives are re- 

ferred to as "fed" ewes. Ewes not receiving this feed 

are referred to as "not fed" ewes. 
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RESULTS AND ANALYSIS 

All the data collected over a period of five years 

are presented In Tables i and 2. Th data for the rirst 

two years of the study o.re presented in Table I. During 

these two years the ewes were bred back to their respec- 

tive sire breeds. These data are presented only for 

comparative purposes and will be used only to compare 

grading up of the sheep with a program of continued 

crossbreeding. All the data including the material pre- 

sented in Table I are given in Table 2. 

It may be seen from a comparison of the data in 

Tables i and 2 that in almost every ease the birth 

weights, wearing weights, conformatIon scores, and con- 

dition scores were higher with continued crossbreeding 

than with grading up, Exceptions are: (I) Confornation 

and condition scores for Cheviot ewes that were fed the 

first winter of their lives, and (2) Pounds lamb per 

ewe bred and birth weight of ismbs from Hampshire ewes 

that were fed the first winter of their lives These 

differences will be discussed in the next chapter. 

The average age of lambs at weaning was lower in 

every case where continued crossbreeding was practiced 

than where grading up was the system used. The weaning 

percentage was higher in every case except two for the 



continued crossbreeding progrn. In the ease of Romney 

and Hampshire ewes that were fed the first winter of 

their lives, weaning percentage was as high or higher 

for the groups in the grading up as fai' continued cross- 

breedin g. 

Since ail of the data are contained in Table 2, the 

remainder of the discussion will be confined to the in- 

formation presented there. 

The data given under disposals include ewes which 

died, those culled and those eliminated from the breeding 

flock for any other reason. Thirty-three ewes not fed 

the first winter were eliminated, but only 28 of those 

receiving winter feed were eliminated for some reason. 

of those kept in the experimental flock more ewes that 

were not fed the first winter of their lives failed to 

wean a lanib than was the case with the ewes that were fed. 

Even though lamb mortality was slightly higher in 

the group that received winter feed the first winter they 

stili weaned a higher percentage of lambs than ewes of 

the group not winter fed. 

As noted in Table 2 the remainder of the data are 

not entirely comparable. A series of factorial analyses 

was set up which contained ali of the data which wore 

comparable. The analyses were made within sex, birth 

type (twins or singles), year, age of ewe, and breed of 



of results onewes sere bred to their on sire breed8 
- 

Cheviot }!a*pehlre Bord Romney 
Leicester 

Not Hort Not 
Fed ed Fed Fed I ed Fed Fed Fed 

Number or ewes bred 2 26 10 13 26 24 15 13 
Bred ewes not weaning 1bs 3 4 0 3 5 3 1 
Number of 1abs born 28 34 12 20 31 27 13 14 
Number of lambs lost 4 9 3 4 6 2 1 1 
Number of laibs weaned 24 25 9 16 25 25 12 13 
Yeaning percentage based on ewes bred 96 96 90 123 96 104 80 100 
Pounds of lamb born per ewe bred 8.9 10.9 10.2 13.2 11.2 11.2 7.9 10.0 
Average age of lau*s at weanir (day8) 128.4 128.6 129.0 131.8 136.4 135.5 139.7 133.5 
Average confornation score of lambs 
weaned* $54 47 71.2 BO.9 76.8 74.8 80.3 77.3 

Average condition score of lamba 
weaned* 82.9 81.5 72.7 1.3 76.1 75.3 74.1 74.1 

?ounds of lamb weaned per ewe bred 68.1 67.6 61.0 9.2 '73.8 78.6 58,8 71.3 

* Scoring was dore by tbree men and The average of The three scores was taken. 

'o 
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PioJietin of rrsdø C iev1ot, ffaxpshfre, Lox ioeeter, and Ecsiq itc øre }. nd t J.d 

tuttflS! th flmt VInter ûf Thur Livia 
Chiot fl&pvhire Boeder fly 

Iaice* tez' 

?dot 4ot t Not Plot - -- }_ ±e4__ ed Feix ------ 
Nub.r*fezezbred 1 ?O 51 6 t4 ? L 9 253 2 
Toti]. dt&pcs1s wee) i 1) 5 1 1? 10 1. 4 33 
red e*ez no 1ø S 7 7 10 10 1(. 1' 41 

1ota1nuberZ1wb*bo*94 ì 6 95 ì5 94 9 7 310 42 
Total ier of Lac L*t S 3 7 S 6 14 8 38 42 

'iotg er of1S weansd 3 55 $0 t. t3 5 O 2'72 300 

psrc;ntage baed on 
ewPs b?*d 115 104 I 121 115 114 33 130 1OI,4 U.3 

verme ibe. laub tcrt/ 
'ewe bred i1.t 11.2 114 13.1 Lc.6 14.2 9.9 10.2 

* rage ae of 3.iib at 
e;.n.ing (deys) 121.6 110.6 ).21.9 121.2 125.3 121.1 12i,i 121.1 
veTae cort.forati or 
ae('re1 at .an1ng 6.6 78.0 3.3 81.8 7Ç.9 79.9 84.2 1.5 

**vere conältion era 
t weaning a5.i 77. 14.5 34.1 O.0 2.6 79.9 

*?iu 1 vi*nsd/* tired 3C.3 75. .1 c.0 J6.0 9 ()3.4 __ /2.9 
* Th tiwsø *ze no Jiruetly car*b1e. They L1eCDn±OUntGU bir;;:;;;r;;e, befr, 

bü'th tpø, w,d sex. 
i Contoratton ce t averan t ezce11.t, ! good, 75 t usdiu, 65 1 thierior, d 

55 is cu11. 

2 ccnitti.n score 95 ti at,rts ,t rLe, 5 us cotce, ?5 is ord, 65 i itt1tty, ìd 55 t ci11. 



ram. Analyses of variance for birth weight and weaning 

weight are presented in Tables 4 and 5, respectively. 

By use of' these analyses one can compare ewe and wether 

lambs and feeding versus not feeding of the ewes their 

first winter for the effects on the birth weight and 

Analysis of variance of the effects of sex and feeding 
on the birth weights of lambs 

Source of variance s.s. d.f. m.s. F 

Total 135.50 59 

Replications 95.17 14 

Sex 11.09 1 11.09 l7.O6 

Feed 0.00 1 0.00 0.00 

S x F 1.86 1 1.86 2.86 

Error 27.38 42 .65 

Ç 

Significant at 1 per cent level. 

Mean birth weights for lambs from ewes not fed their 

first winter were 10.7 pounds for males and 9.6 pounds 

for females. In the group which was fed their first 

winter the male lambs weighed an average of 10.5 pounds 

and the females 9.8 pounds. 

That sex of lamb influences birth weight is shown 

clearly in Table 3. Males were heavier at birth. Whet1' 



the ewe wa fed or not during her first winter made no 

difference in the birth weight of her lambs, 

The effects of sex and the feeding of the ewes dur- 

Ing their first winter are not aign1ficnt at weaning 

although there is a tendency ror males to be heavier 

than females and for lambs from ewes that were fed the 

first winter to be heavier than those from non-fed ewes 

(Table 4). 

TABLE 4 

Analysis of variance of the effects of 
sex and feeding on the weaning weight of lambs 

Source of variance s.s. d.f. m.s. F 

Total 7781.00 59 

Repileations 4437,00 14 

Sex 272.73 1 272.73 3.96 

Feed 179.93 1 179.93 2.61 

SxF .61 1 .61 .009 

Error 2890.73 42 68.83 

Mean weaning weights of laxaba from ewes not fed their 

first winter were 79.67 pounds for males and 75.53 pounds 

for females. Mean weaning weights for lambs from ewes 

fed their first winter were 83.27 pounds for males and 

78.87 pounds for female lambs. 



A different type of ana1ys1 in which more data were 

comparable was used to determine these effects in a corn- 

parison or the breeds. Those analyses are presented 

later. Analyses were made on the effects of sex of iamb 

and winter feeding of the ewes their first winter on age 

of lamb at weaning, and conformation score and condition 

score of the lambs. None of the findings were signifi- 

cant. The means only are presented in Table 5. 

Table of Means 

Weaning age (mean) 
Lambs from non-fed ewes: Males 126.9, Females 124.9 
Lambs from fed ewes: Males 124.3, Females 127.0 

Conformati on s e ore 
Mean scores 
rarnbs from non-fed ewes: Males 82.14,Females 82.94 
Lambs from fed ewes: Malos 82.05v Females 83.95 

Condition score 
Mean scores 
Lambs from non-fed ewes: Males 81.93, Females 83.60 
Lambs from fed ewes: Males 81.59, Females 82.88 

There is a tendency for females to be slightl7 
fatter at weaning. 

There is no improvement in score due to feeding 
of ewes the first winter of their lives. 

Sex had no significant effect on weaning age, con- 

formation score, or condition score. Whether or not the 

ewes were fed as lambs during their first winter made no 

difference iii so far as these three factors we conceiied. 
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Factorial analyses of bIrth type and winter feeding 

during the first year of life were made to determine 

their effects on birth weight, weaning weight, conforma- 

tion score, and condition score of the lambs produced. 

These analyses are presented In Tables 6, 7, 8, and 9. 

TABLE 6 

Analysis of variance of the effects of birth type of the 
lambs and feeding of the ewes their first winter on 

the birth weight of the lambs produced 

Source of variance s.s. d.f. n.a. F 

Total 86.26 19 

Replications 34.95 4 8.74 

Birth type 45.00 1 45.00 1Q9.7& 

Feeding 1.35 1 1.35 3.29 

BTxF .13 1 .13 .32 

Error 4.86 12 .41 

** Significant at the 1% level. 

Mean birth weights for lambs from ewes not fed the 

first winter of life were 7.7 pounds for twins and 10.9 

pounds for singles. Mean birth weights for 1nbs from 

ewes winter fed their first year of life were 8.4 pounds 

for twins and 11.2 pounds for singles. 
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TABLE 7 

Analysis of variance of the effects of birth type of 
the lambs and feeding the ewes their first winter on 

the weaning weight of the lambs produced 

Source of variance s.s. d.f. rn.s. F 

Total 6629.80 19 

Replications 2793.80 4 698.45 

Birth type 1729.80 1 1729.80 12.80 

Feeding 441.80 1 441.80 

BT x F 43.00 1 43.00 

Error 1621.40 12 15.l2 

** Significant at the 1% level. 

Mean weaning weights for lambs from ewes not fed 

their first winter were 61.6 pounds for twins and 83.2 

pounds for single lambs. Mean weaning weights for lambs 

from ewes fed their first winter were 74.0 pounds for 
twins and 89.6 pounds for sthgle lambs. 

Analysis of variance of the effects of birth type of 
lamb and feeding of ewes their first winter on the 

conformation scores of the lambs produced 
Source of variance s.s. d.f. m.s. F 
Total 1117.16 19 
Replications 253.74 4 63.44 
Birth type 325.63 1 325.63 7.87k 
Feeding 32.52 1 32.52 .79 
BT x F 8.83 1 8.83 .21 
Error 496.44 12 41.37 
* Significant at the 5% level. 



Mean conformation scores for lsmbs from ewes not fed 

during their first winter were 72.5 for twins an.d 76.4 

for single lambs. Mean conformation scores for lambs 

from ewes fed during their first winter wore 76.4 for 

Analysis of variance of the effects of birth type of 
lamb and feeding of ewes their first winter on the 

condition scores of the lambs produced 

Source of variance s.s. d.f. m.s. F 

Total 1487.56 19 

Replications 488.55 4 122.14 

349.45 1 349.45 7.81* 

Feeding 67.71 1 67.71 1.51 

ET z F 45.00 1 45.00 1.01 

Error 536.85 12 44.74 

* 
Significant at the 5 level. 

Mean condition scores for lambs from ewes not fed 

their first winter wore 69.3 for twins and 80.6 for 

single lambs. Mean condition scores for lambs from ewes 

fed their first winter were 76.0 for twins and 81.3 for 

singles. 

It may be seen from these tables that birth type 

(twin or single) had a siìificant effect on all four 

factors. Single lambs wore significantly heavier at 



birth and weaning and had significantly higher conforrna 

tion and condition scores than individual twin lambs. 

Ir more data were comparable lt xnlght have been found 

that feeding a ewe the first winter of her life Influ- 

onces her subsequent production since the means were all 

larger for ewes that had been fed. Although the means 

were higher for lambs produced by ewes fed their first 

winter, the difference lacks significance. Feeding the 

ewes their first winter had no effect on conformation 

and condition scores of lambs produced. There was no 

siificant difference in the ages of the lambs at wean- 

Ing. 

By using analysis of variance with two way classi- 

fication a great many more data were comparable th with 

the factorial analysIs. This kind of analysis was used 

In comparisons between the breeds in their response to 

winter feeding the ewes their first year. The data pre- 

sentad in Table 2 leads one to suspect that there might 

be breed differences in response to feeding as lambs. 

The Hampshire and F(omney breeds show a rather wide dit- 

ference in production per ewe bred between ewes that were 

fed their first winter and those that were non-fed ones. 

The Border Lelcester ewes show a slight difference in 

pounds of lamb weaned per ewe bred In favor of the ewes 

that were winter fed the fIrst year of life. The Cheviot 



ewes, on the other hand, do not show any advantage gained 

by feeding. The dirference in pouns of lamb per ewe 

bred for the ewes fed their first winter and those which 

were not fed ma be partially accounted ror by the dif- 
forence in age of the lambs at weaning. However, there 
are other indications that feeding had little value in 

the Cheviot breed. There were more Cheviot ewes disposed 

of which were fed their first winter than unfed ones; ai- 
most as many ewes fed their first winter railed to wean 

a lamb as did ewes not red; the weaning percentage of the 

ewes not fed was larger than that of the fed ewes; and 

the conformation and condition scores of the lambs pro- 
duced by ewes not fed were greater than those of the 

lambs produced by the ewes which were fed the first 
winter of life. 

Analyses of the data on the lambs of the Cheviot 

ewes showed no significant differences in birth weights, 
age at weaning, weaning weights, cformation scores, or 

condition scores of lambs from ewes not fed their first 
winter and those from ewes which were fed. 

Cheviot sheep are rather wild, that is, they do not 
take handling by humans as well as do the other three 
breeds of ewes used in this work. In checking back on 

these sheep it was found that there was only a minute 

difference (about one-third pound) in the weights of the 



69 

sheep ira the spring. The fed ewe 1nbs were only 

slightly heavier. This fact suggests that the "fed" 

Cheviot ewe lambs might actually not have come in for 

their feed. The herdsman during the first four years of 

the experiment stated that this was true. Consequently, 

there is some doubt of the validity of the comparison 

between the production of Cheviot ewes which were fed 
their first winter and those which were not fed during 
this time. 

Pnalysis of the Romney lamb data also failed to show 

any differences in the birth weights, weaning weights, 
conformation scores, and condition scores of the indi- 

vidual lambs due to feeding of their dams the first 

winter. The reasons for the difference between ewes 

which were fed their first winter and those which were 

not fed in production of lamb per ewe bred must be 

sought elsewhere than in the lamb data. It may be seen 

from Table 2 that mortality was considerably higher in 

the lambs from ewes not fed their first winter than in 
those from ewes which were fed. More of the ewes which 

were bred failed to wean a lamb in the group which was 
not winter fed. However, more ewes fed their first 
winter were disposed of than wifed ones. 

In the analysis of the lamb data for Hampshire ewes 

it was found that although the birth weights of lambs 



from ewes winter fed the first year of life tended to be 

slightly higher than those of lambs from ewes which were 

riot fed, the difference was not siificant. Weaning 

ages were the same for lambs from the two groups of ewes. 

Average conformation scores of lambs from ewes fed their 

first winter were slightly higher than those of lambs 

from ewes not winter fed, but here again the difference 

was not significant. Mean condition scores of lambs from 

the ewes winter fed their first year were greater than 

those of lambs from ewes not winter fed but the difference 

lacked significance. In weaning weight, however, lambs 

from ewes which were winter fed were considerably heavier 

than those from ewes not witor fed as lambs and although 

the difference was not significant, the F value was very 

near significance at the 5% level. The analysis of vari- 

ence is presented in Table IO. 

Analysis of variance of the effect of feeding Hampshire 
ewes their first winter on the weaning weight of their 

lambs 

Source of variance s.s. d.f. m.s. F 

Total 4527.37 29 

Replications 2856.87 14 

Feeding 410.70 1 410.70 4.56 

Error 1259.80 14 89.99 
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Mean weaning weights were '77,53 pounds for lambs 

from ewes not whiter fed their first year and 84.93 

An F value of 4.60 is significant at the 5% level. 

Analysis of variance of the Border Leicester lamb 

data again failed to show a significant difference in 

birth weiit, conformation scores and condition scores 

due to winter feeding their first year. Weaning age was 

practically the same for the two groups. Analysis of 

variance of the effect of feeding on weaning weight 

showed a tendency toward heavier lambs for the ewes which 

were fed their first winter. The difference was not sig- 

nificant but the na1ysis is presented in Table Il. 

TABLE 11 

Analysis of variance of the effect of feeding Border 
Leicester ewes their first winter on the weaning weight 
-a of their lambs 

Source of variance s.s. d.f. n.a. F 

Total 7580.82 

ReplIcations 5314.32 24 

Feeding 124.82 1 124,82 1,40 

Error 2141.68 24 89.24 

Mean weaning weights were 77.5 pounds for lambe 
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lambs from ewes fed their first winter. 

Since Border Leices ter and Hampshire ewes which were 

fed the first winter of life showed a tendency to wc-en 

heavier lambs than ewes of the two breeds which were not 

fed their first winter, it was felt that, if sufficient 

numbers of animals were considered, the results niight be 

si&uificant. Accordingly, the figures for the two breeds 

were pooled. The analysis is shown in Table 12. 

TABLE 12 

Analysis of variance of the effects of feeding Border 
Leicester and Hampshire ewes their first winter on the 

weaning weights of their lambs 

Source of variance s.s. d.f. m.s. F 

Total 12108.19 79 

Replications 8171.19 39 

Feeding 535.52 1 535.52 6.14 

Error 3401.48 39 87.22 

* 
Siguificant at the 5% level, 

Mean weaning weights were '77.5 pounds for lambs from 

non-fed ewes and 82.3 pounds for those from fed ewes, 

In this analysis the difference in weaning weight of 

the lambs due to feeding the ewes their first winter was 

significant. 

Besides the evidence from the lamb data, there are 

other indications that feeding was of benefit in the 
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Hampshire arid Border Leicester breeds. More ewes not fed 

their first winter than fed ewes were removed from the 

experimental flock in both breeds. Fourteen per cent of 

the bred ewes in the group fed their first winter failed 

to ween a lamb, The percentage of twins wearied by the 

Hampshire ewes which were winter fed their first year was 

much higher than the percentage weaned by the Hampshire 

ewes not winter fed. The percentage of twins weaned by 

the Border Lelcester ewe8 which were fed their first 

winter, however, was slightly lower than that weaned by 

the ewes not fed their first winter. The weaning per- 

eentae of the Hampshire ewes winter fed their first 

year of life was considerably hIgher than that of the 

ewes not receiving feed during this period. The weaning 

percentage of the Border Leicester ewes fed their first 

winter was slightly (1 percentage point) lower than that 

of the owes not winter fed their first year of life. 

iore lambs were lost from the croup of Hampshire ewes 

fed during their first winter than from the group not 

winter fed but, in spite of that, a larger percentage 

of lambs was raised by the ewes which were fed their 

first winter. 

No significant effects of age of ewe upon birth 

weight, weaning weit, confoi,nation score, or condi- 

tion score could be shown by these data except in the 
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case of yearling vs. four-year-old ewes. However, there 

was a difference in weaning age which, if adjusted for, 
mi;ht account for the lack of differences due to this 
factor. This does not mean that there are no differen 
but that such differences cannot be shown by these data. 
In comparison of production of yearling ewes with that 
of four-year-old ewes a significant difference in birth 
weight of lambs was found, There was no difference 
even in this case in the other criteria. The analysis 
is shown in Table 13. 

TABLE 13 

Analysis of variance of effect of age of ewe upon the 
birth we1ht of their lambs 

Source of variance s.s. d.f. m.s. F 

Total 16.92 7 

Replication 1.90 1 1.90 

Feed .21 1 .21 .34 

Age 12.75 1 12.75 2O.90 

Feed X Age .22 1 .22 .36 

Error 1.84 3 .61 

Significant at the 5% level. 

Mean birth weights were 9.8 pounds for lambs from 

yearling ewes and 12.3 pounds for those from four-year- 
old ewes. 
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It may be seen from the number of degrees of freedom 

In this analysis that numbers were very small. 

In coirparing production of yearling ewes with that 

of all ewes there was no significant difference found, 

Means were slightly further apart for fed and unfed ewes 

in the yearling group but the differences were so slight 

that many more data would be required to show a sii1f i- 

cant difference if such a dfferene exists. Even this 

slight difference found may be accounted for by the fact 

that more of the poor producers among the older sheep had 

been culled than had been the case with yearlings. 

Comparable data for the comparison of the perform- 

ance of the ram breeds used are rather scanty in some 

cases. Some differences are shown, however, snd they 

will be presented. 

In comparing lambs sired by Hampshire rams with 

those sired by Romney rams, no significant difference 

could be shown in average birth weight, weaning weight, 

condition score, or conformation score. There was a 

tendency, pronounced in some cases, favoring the Hamp- 

shire. Greater numbers of experimental animals would 

probably show a real difference in all factors. However, 

such a difference cannot be shown by those data. kialyses 

are shown in Tables 14, 15, 16, and 17. 



Analysis of variance of birth weights of lambs sired by 
Harnrshire rams and those sired by Ron3ney rams 

Source of variance s.s. d.f. ìn.s. F 

Total 29.46 19 

Replications 14.30 9 1.59 

Breeds .34 1 .34 .21 

Error 14.82 g 1.65 

1Iean birth weights were 10.44 pounds for lambs sired 

by Hampshire rams and 10.18 for those sired by Roxnney 

rams. 

Analysis of variance of weaning weights of lambs sired 
b flanmahire rams and tho so sIred by Romney rams 

Source of variance s.s. d.f. m.ss F 

Total 1634.55 19 

Replicatiìs 753.05 9 83.67 

Breeds 198.45 1 198.45 2.61 

Error 683.05 9 75.89 

Mean weaning weights were 84.3 pounds for lambs 

sired by Hampshire rams and 78.0 for lambs sired by 

Hoinney rams. 
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TABLE 16 

Analysis of variance of conformation scores of lambs 
sired by HamQshire and thoss sired by Romney rams 

Source of variance s.s. d.f. n.a. F 

Total 462.07 19 

Replications 156.02 9 17.34 

Breeds 97.68 1 97.68 4.22 

Error 208.37 9 23.15 

Mean conforniation scores were 82.7 for lambs sired 

by Hampshire reams and 78.3 for lambs sired by Rornney 

rams. 

TABLE 17 

Analysis Of variance of condition scores of lambs sired 
by Hampshire rains and those sired by Romney rams 

Source of variance s.s. d.f. n.a. F 

Total 714.29 19 

Replications 326.21 9 36.25 

Breeds 139.93 1 139.93 5.07 

Error 248.15 9 29.57 

Mean condition scores were 83.11 for lambs sired by 

Hampshire rams and 77.82 for those aired by Romney rams. 

In comparing lambs sired by Ham pa hires with those 

sired by Southdovn rams, there is no difference in birth 
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weight (F .06). That analysis Is not shown. In 

weaning weight Iambe sired by Hampshire rams are sign1f1- 

cantly heavier than lambs sired by Southdo rams. in 

conformation scores and condition scores lambs sired by 

Southdown rams are siificantly higher. Tables 18, 19, 

and 20 show the analyses. 

TABLE 18 

Anaisia of variance of weaning weights of lambs sired 
by Hampshire rams and those sired by Soutlidown ranis 

Source of varIance s.s. d.f. m.s. F 

Total 1333.86 21 

Replications 788.35 10 00* 

204.04 1 204.04 597* 

Error 341.46 10 34.15 

* Significant at the s% level. 

The mean weaning weights were 83.8 pounds for lambs 

sired by Hampshire rams and 77.6 pounds for those sired 

by Southdown rams. 
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TABLE 19 

Analysis of variance of' confornation acores of lambs 
sired by Hampshire ranis arid those sired by Southdown 

r am s 

Source of variance s.s. d.f. m.s. F 

Total 439.01 21 

Replications 161.48 10 16.15 

Breeds 143.06 1 143.06 10.64** 

Error 134.47 10 13.45 

** Significant at the 1% ]evel. 

The mean conforiation acores were 87.8 for lambs 

sired by Southdown rams and 82.7 for those sired by 

Hampshire rams. 

Analysis of variance of condition scores of lambs sired 
by Hampshire rains and tho3e sired by Southdown rains 

Source of variance s.s. d.f. m.s. F 

Total 726.12 

Replications 378.41 10 37.84 

Breeds 207.72 1 207.72 14.84* 

Error 139.99 lO 14,00 

** SignIficant at the 1% level. 

Mean condition scores were 89.3 for lambs sired by 

Southdown rams and 83.1 for those sired by Rampahire rams. 



A comparison of lambs sired by Romney rams with 

lambs sired by Southdown rams shows that there is no 

difference in birth weight (F : .06) nor in weaning 

weight (F : .25). In ccformation score and condition 

score, however, lambs sired by Southdown rams are much 

higher than lambs sired by floinney rams. The analyses 

for scores are given in Tables 21 and 22. 

Analysis of variance of conformation scores of lambs 
sired by Southdown rams and those sired by Roinney rams 

Source of variance s.s. d.f. m.z. F 

Total 1179.6? 21 

Replications 513.54 10 51.35 

Breeds 471.05 1 471.05 24.14 

Error 195.08 10 19.51 

** Significant at the 1% level. 

Mean conformation scores were 86.3 for lambs sired 

by Seuthdown rams and 77.1 for lambs sired by Romuey rams. 



Ana1sis of variance or condition scores of lambs sired 
by Sou thdown rams and thosebRoneL_ 

Source of variance s.s. d.f. m.s. F 

Total 1484.82 21 

Replications 570.19 10 57,02 

Breeds 719.35 1 719.35 36.83 

Error 195.28 10 19.53 

Siaificant at the 1% level. 

Mean condition scores were 86,6 for lambs sired by 

Southdown rains and 75.2 for those sired by Romney rams. 

in the foregoing ram comparisons there have been no 

differences in the ages of lambs at weaning. In the corn- 

parison of lambs sired by Southdown rams with those sired 

by Suffolk rams, however, there is a difference in age of 

lambs at weaning. There were more comparisons of these 

two rani breeds because they were the only breeds of rain 

used in 1952 and 1953. There are significant differences 

in birth and weaning weights, the lambs sired by Suffolk 

rams being heavier. The differences in conformation 

score and condition score show the lambs sired by South- 

down rains to be better. There is also a significant 

difference in the age of lambs at weaning. Lambs sired 

by Southdown rams are younger. This would naturally 

influence weaning weight but would not necessarily 



influence the other three criteria. Analyses of variance 

are shown n Tables 23, 24, 25, 26, and 2?. 

Analysis of variance of birth weights of lambs sired by 
Suffolk rams and those sired by Southdown ranis 

Source of varianco s.s. d.f. m.s. F 

Total 153.79 69 

Replications 116.04 34 3.41 

Breeds of Rain 7.36 1 7.36 8.27 

Error 30.39 34 .89 

Significant at the 1% level. 

Mean birth weights were 10.4 pounds for lambs sired 

by Suffo 1k rains and 9 7 potin d s for th os e s ir ed by South- 

down rama. 

TABLE 24 

Analysis of variance of ages at weaning of lambs sired 
by Suffolk rains arid those sired by Southdown rams 

Source of variance s.s. d.f. m.s. F 

Total 10465.94 69 

Replications 5793.94 34 170.41 

Breeds of Rain 1320.23 1 1320.23 l3.39** 

Error 3351.77 34 98.58 

** Significant at the 13 level. 



Mean weaning ages were 119.5 days for lambs sired 

by Suffolk rana and 111.0 days for those sired by South- 

Analysis of variance of weaning weights or laths sired 
by Southdwn rains and those sired by suffolk rams 

Source or variance i.s. d.f. n.a. F 

Total 10056.34 69 

Replications 4998.34 34 147.01 

Breeds 2765.71 I 2765.71 41.02 

Error 2292.29 34 67.42 

** Significant &t the 1% level. 

Mean weaning weights were 82.7 pounds for lambs 

sired by Suffolk rams and 70.1 pounds for lambs sired 

by Southdown raina. When these weights were corrected 

for age of lamb, however, no statistical significance 



TABLE 26 

Ara1ysi of varLenoe of conformation scores of lambs 
sired b Southdown rains and those sired by Suffolk rains 

Source of variance s.s. d.f. m.s. F 

Total 2843.95 69 

Replications 899.57 34 26.46 

Breeds 1263.52 1 1263.52 63.08** 

Error 680.86 34 20.03 

Siiificant at the 1% level. 

Mean conformation scores were 90.6 for lambs sired 

by Soutlidown rams and 82.1 for those sired by Suffolk 

rams. 

Mialysis of variance of condition scores of lambs sired 
by Suffolk rams and those sired by Southdown rams 

Source of variance s.s, d.f. n.a. F 

Total 1895.03 69 

Replications 1025.65 34 30.17 

Breeds 337.92 1 337.92 21.62 

Error 531.46 34 15.63 

4-* Siuificant at the 1% level. 

Mean condition scores were 89.1 for lambs sired by 

Southdowri rains and 84.7 for those sired by Suffolk rams. 
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Another bit of information which would be of value 

is the relative valuo of continued crossing and grading 

up in commercial operations. This point could not be 

established because of the confounding wich existed in 
the data. Proni a comparison of the data in Table i with 
those i Table 2, however, it would aspear that grading 

up has less value in comnorciai sheep operations in 

Western Oregon. Continued crossing appears to have the 
advantage in almost every instce. 

Coinpárisons were made between years where it was 

possible. Criteria used were birth wei-ht srìd woaning 

weight. Conformation score nd condition score were not 
used because in different years and with different men 

doing the scoring the human error was regarded as large. 
The two years 1949 and 1950 were compared. There 

was no dirferenco in bIrth nd woanth, weiits but there 
was a large difference in ago at weaning. In 1949 the 

ümhs required 145.1 days to reach an average weight of 
72 pounds while in 1950 this weight was reached at 121.5 

days. There may have been some management differences 
but this indicates that there was a difference due to 
year. 

Neither 1949 nor 1950 could be compared with 1951, 

1952, or 1953 because of confounding by age of ewe and 

ram breGd. Tineteen fifty one was compared with 1952 
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and no significant differences were found. Nineteen 

fifty one was compared. with 1953 where a significant 

difference in weaning weight was found. The analysis 

is shown in Table 28. 

Analysis of variance of weaning weights of lambs born 
in 1951 and those born. in 1953 

Source of variance s.s. d.f. m.s. F 

Total 339.87 7 

Replications 86.37 3 

Years 210.12 1 210.12 14.53 

Error 43.38 3 14.46 

* Significant at the 5% level. 

Mean. weaning weights were 66 pounds ir 1951 and 77 

pounds in 1953. 

This result is probably due to chance because the 

saiiple was small arid there were no di .. fferences found 

between 1952 and 1953 where the sample was adequate. 

There was also no difference found between 1951 and 1952. 



DISCUSSI 

A comparison of a program of grading up sheep with 

a program of continued crossbreeding shows clearly that 

a program of continued crossbreeding is superior in every 

trait having commercial value. The exceptions to this 

general statement which have already been mentioned have 

a rather obvious explanation. The conformation *nd con- 

ditlon scores of Cheviot lambs may be slightly improved 

by a second cross with Cheviot rams. This advantage is 

moro than offset by the higher percentage of lambs weaned 

by first cross ewes and by the ability of first cross 

lambs to reach market weight and condition earlier than 

the second cross Cheviot lambs. 

Second cross lambs of the Hampshire breed are 

heavier at birth than are first cross lambs. This is ex- 

plained by the fact that Hampshire rams are larger than 

the rams that were used in continued crossbreeding in 

this experiment, This fact also explains why the number 

of pounds of lamb weaned per ewe bred is greater for 

Hampshire--cross ewes bred back to Hampshire rams. It 

is suggested that if the Hampshire-cross ewes had been 

crossed i rams of breeds as large as or larger thwL 

Hampshire the results would have been reversed. Jhis 

suggestion has been supported by previous york (59, pp. 

466, 468). 
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It appears from the mnformatio contained In Table 2 

that there is a breûd difference In response of ewes to 

winter feeding during their first winter. The evidence 

contained in Table 2 indicate$ that supplementary feeding 

during a ewets first winter nay have little or no value 

in the Cheviot breed, This point was investigated fur- 

tber. It was found that the "fed" Cheviot lanibs made 

onl7 a rractlon of a pound greater sain during the time 

they were fed than did the 'unfed' Cheviot lambs. 

Cheviots are rather wild and do not hans around feeding 

places like sheep of some other breeds. This fact leads 

one to suspect that they may not have come in for their 

feed. This was confirmed by the herdsman. Another 

possibility was that since they were sm*ller than the 

sheep of the other breeds they may have been crowded 

away from the Leed even 1f they did corne in at feeding 

time. For these resaons soìn question has been raised 

as to the validity of comparimns made between fed$t mad 

"unfed' ewes of this breed. Indications are rather 

strong that the "fedt' Cheviots were not actually fed. 

The results of the analysis of the data on the lambs of 

the tfed?t and unfedtt Cheviot ewes support such a con- 

clusion. For the aforementioned reasons it is impossible 

to state on the basis of these data whether or not the 

feeding of cheviot ewes as lambs has any value for the 



commercial sheep producer. 

Cheviot ewes, however, have given ex cxcI1ent Sc- 

count of themselves in this triai whether or riot they 

were fed as lambs. This breed should certainly be g1vì 

consideration when a choice of breed is made for condi- 

tiens similar ta those obtaining at the Experiment Sta- 

tion hill pasture. They will probably return a larger 

margin of profit per unit ofmaintenance cost under 

relatively rigorous conditions than any other breed tried 

in this experiment. This is not meant to imply that any 

breed of sheep will be successful under too rigorous a 

set of conditions because any sheep must have feed to 

live and produce. Cheviot sheep, however, appear to be 

able to get nore feed from poor pastures than sheep of 

other breeds. They are small and for this reason it 

should cost less to inain . tain thei. They are also verr 

active and for this reason they may be able to utilize 

feed which would be inaccessible to sheep of other breedn. 

Since they are small and extreieiy active and agile for 

domestic sheep, Cheviots ' ay also be able to avoid preda- 

tors and other hazards to wh . ich sheep of other breeds 

fail victim. The agility and relative wildness of these 

sheep may also be a disadvantage since they are a little 

harder ta handle and may require better fences than 

sheep of the more docile breeds. Little trible was 



encountered from foot rot In. Cheviot ewes dur1ní the 

trial arid a 1are percentage of the lambs dropped were 

raised. Cheviots ha a better record so far as conforma- 

tion and condition of lambs at wesnir time were con- 

cerned than dId any other breed tried. Even though the 

"fed" Cheviots may xiot actually have been fed, the 

Cheviot compares favorably with the best of the other 

breeds in production of fat lambs. For the production 
of fat lambs under Western Oregon hill pasture condi- 

tions, particularly the more rigorous conditions, the 

Cheviot certainly has a place. 
The Hampshire is an excellent breed of sheep for 

most localities where feeding and other conditions are 

fair to good. The data in this study clearly show, how- 

ever, that Hampshires do not mature early enough to make 

it unnecessary to feed the replacement ewe lambs during 
their first winter. If minimum feed and other environ- 
mental conditions are to be provided for sheep, the 

Hampshire is not roconinended. If feed and other condi- 
tions are good, however, and if supplemental feeding can 

be practiced during the winters and other periods when 

pastures are poor, the Hampshire is probably one of the 

best breeds for use in fat lamb production. The fer- 
tility of sheep of this breed is unsurpassed among the 

breeds tested. With proper environm&ital conditions 
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this should lead to high production per ewe. Under poor 

conditions, however, high fertility is of no advantage 

beeause the ewe Is unable to care for more than one lamb. 

The large size of the Hampshire ewe contributes to h1h 

milk production and fast Erowth In her lambs. This, too, 

eau be a disadvantage. The larger a ewe Is, the more 

feed lt takes to maintain her. Production must be high 

ir such a ewe is to be profitable. For production to be 

high, feeding and other environmental conditions must be 

optimum. These conditions are eeldom optimum on hill 

pastures in Western Oregon. There are certain other ob- 

vious disadvantages connected with the use of Hampshire 

cross ewes under the conditions of this experiment. 

Many Hatnpahire ewes show a tendency to be wooled too 

heavily on the face. This causes them to be unable to 

see approaching danger and also keeps them from being 

able to graze properly. Foot rot is thought to be pri- 

manly a management problem, however, the Hampshire seiis 

to have more difficulty on account of the disease than 

sheep of the other breeds tested, The shape or structure 

of' the foot niay be such that a greater susceptibility is 

possible. Another possIbility is that the Hampshire is 

heavier and does not see too we?? where it is going. 

Bruises and other injuries to the foot may result from 

these conditions. If Hampshire cross ewes are to be 
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used on hill pastures, the best conditions of feed and 

care possible should be provided. They should be checked 

regur1y and often for foot rot and the affected ories 

treated. They should have the wool clipped away from the 

face and about the eyes. Under these conditions the 

Hsmpsh1ro-cross ewe is suitable for hill pastures. 
The Border Lelcester is another British hill breed 

which was obtained ftr use in this experiment. Fertility 
was high in this breed and ewes of the breed were good 

mothers. The results of this experiment show, however, 

that the Border Leicester is not suitable for fat lamb 

production on the hill pastures of this area. These 

ewes produce lambs which row fairly fast hut which do 

not fatten at a young enough age to fi t the requirements 
of sheepmen of this area. They are large sheep, rather 

slow maturing, and the lambs fatten at a large size. 
The laribs do not reach market condition in this locality 
before the pastures dry up in the suimner. 

The performsnce of Roinney-cross ewes in this experi- 

ment has been disappointing. They ranked fourth among 

the four breeds tested in percentage of lambs born, per- 

centage of lambs weaned, fertility, average birth weight 
of lambs, and in pounds of lamb per ewe bred. The con- 

formation and condition scores of lambs weaned by Rornney- 

cross ewes were higher than those of the Border Leicester 
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and about the same a those of the Hafllp8hire and Cheviot. 

On direct and coriparable comparison, however, the Roin . ey 

ranked fourth in these factors also. There is no ques- 

tion as to the unsuitability of these sheep for bill. 

pasture conditiors. 

It is clear from the evidence presented in the pre- 

ceding chapter that feeding the ewes of certain breeds 

as lambs has a beneficial effect on their future produc- 

tion. Such feeding costs money both for feed and for 

labor. It seems reasonable to assume that a breed of 

sheep which can produce well without the outlay of extra 

money would be more profitable to raise than those which 

reQuire cansiderble foeding. Apparently it Is riot 

economica? to raise sheep from ewes of the Hampshire, 

Border Leicester, or onney breeds without supplementary 

feed for the replacement ewe lambs during their first 

winter. The effect at such feeding on the production 

of the ewes apparently lasts throughout the awes life 

and indIcates a permanent detrinental effect of poor 

nutrition at a critical tirxe. lt is rot so clear hether 

the supplementary feeding of ewe lambs is ari economical 

practice. Apparently there is some doubt of this, par- 

ticularly in the Ronmey end Border Leicester breeds. 

The results of supplementary feeding of Hampshire ewe 

lambs are striking and the practice may be highly 
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profitable in this breed. No benefïc1el effect is dem- 

on.stratcd for feeding the ewe lambs of the Cheviot breed 

during their first winter. 

The results of other people in the field and the 

results of thia exper'iment tend to support the view that 
there is some damage to the reproductive tracts of wif ed 

ewes of some breeds due to a deficiency of feed at a 

critical time during the developmont of the reproductive 
tracts. Results of this trial indicato that this damage 

is permanent. Since Cheviots are small and early matur- 

Ing it may be that their reproductive tracts are suffic- 
lently developed before the rigors of winter so that o 

damage from lack of feeding during their first winter is 
apparent. It is also possible that, duo to their agility 
and activity, they may be able to glean more feed from 

poor pastures than can sheep of the other breeds tested. 
Under hill pasture conditions in Western Oregon, and 

with the management practices necessary for marketing the 
lambs betore pastures dry up, Hampshire cross, Fomney 

cross, and Border Leicoster cross owes are apparently at 
a. critical stage of growth during their first wirter. 
The growth and development of their reproductive tracts 
is also apparently at a critical stage. For these breeds 
of ewe the feed available from pastures alone appears to 
be insufficient to afford either optimum growth of the 



lamb or optimum development of its reproductive tract. 

The ewe ma' be able to overcome the effects of malnutri- 

tion so far as general body growth is concerned but the 

damage to her reproductive tract soem8 to be permanent. 

At least, the effects of the damage to the reproductive 

tracts seem to last for five years. The difference be- 

tween the production of fed and unf ed yearling ewes is 

slightly greater than the difference in the production 

of older ewes of the two groups. This is partly accoun ted 

for by the fact that poor producers are culled when rather 

young. This practice may completely account for the dif- 

ference. 

The literature previously cited indicates that a 

deficiency of feed at certain times may result in an 

endocrine upset. This is further indicated by the fact 

that more lanibs born to ewes in the wifed group died 

before weaning. This may have been caused in large part 

by a deficIency in milk production in the ewe and this 

in turn may have been caused by an endocrino upset. More 

of the ewes in the unfed group refused to own their lambs; 

this also indicates an endocrine upset or imbalance. 

Whether such an endocrine imbalance is permanent or 

whether the effects of an imbalance at a particular time 

are permanent is a matter for conjecture. 

As expected, ram lambs were found to be significantly 



heavier at birth and weaning than were ewe lambs. This 

Is in agreement with previous work. iema1es were slight- 

ly Iatter than males at weaning but not significantly so. 

Single lambs were significantly heavier at birth 

and weaning than individual twin lambs and also had 

higher conformation and condition scores. 

Lambs from fed Hampshire-cross and Border Lelcester- 

cross ewes were significantly heavier at weaning than 

were lambs from ewes of the two breeds whicn were not 

red. This indicates that feeding the ewes as lambs 

caused a greater ability in the ewes to produce milk. 

There was probably a real difference in production 

due to the age of the ewe. This difference could not be 

demonstrated, however. Ievertheless, this effect, if 
any, was removed from the analysis. 

In comparing the value of purebred rams of the dif- 

ferent breeds for crossing, the only good comparison is 

between the uffo1k and Souchdown breeds. No conclusive 

results were obtained between the performance of Hamp- 

shire, Romney, and Southdown rams. Tendencies favored 

the Hampshire and Southdown over the Romney in all cases. 

The Hampshire was favored over the &outhdown in weaning 

weight of lambs, and the Southdown was favored over the 

Hampshire in conformation and condition of lambs. Su- 

periority of the Southdown over the Hampshire and Romney 



97 

were significant for conformation and condition. 

Lambs sired by Suffolk rams were significantly 

heavier at birth and weaning th& were those sired by 

Southdown rama. Southdown sired lambs ranked signifi- 

cantly higher ir conformation and condition than did 

those sired by Suffolk ranis. 

It is at once apparent that the demands of the 

market should influence one In his selection of a breed 

of rain for use in crossbreeding. If the market is dis- 

criminatirig, it might be that the use of Southdown rains 

would be indicated. If the market were not too discrim- 

mating and if pounds of lamb were more important than 

quality, then the use of rams of one of the large mutton 

breeds would be more profitable. There are certain 

practical considerations, however, thich must be borne 

in mind. If handbreedirig is practiced, Southdown rams 

do acceptable work. For range breeding, however, the 

Southdown rem has certain obvious weaknesses. iirst, 

the Southdown rani is small and fat. This causes him to 

be unable to cover rough ground and to keep up with the 

ewes. This characteristic is more apparent than real, 

however, because the ewes in heat tend to come to the 

rani for service. A second weakness, however, which is 

very real is that many low set Southdown rams have 

difficulty in reaching a large range ewe for service. 



The Southdown is also lacking iii ferti1it when compared 

to the Suffolk or Hampshire. Consequently, the lamb 

crop from Southdown rams, particularly with range breed- 

ing, is likely to be smaller than it would be if Suffolk 

or Hampshire rams were uaed. 

The fertility and sex drive of the Suffolk ram is 

unsurpassed. He is vigorous and able to get a good lamb 

crop regardless of the topography of the pasture. His 

lambs will be heavy at birth and weaning and will. mature 

early. They lack the conformation and especially the 

condition of the lambs sired by the Southdown. 

The Hampshire ran has been used successfully for 

crossing for many years by sheepmen of the west. He 

sires a heavy lamb at birth and weaning and a lamb which 

tossesses acceptable conformation and condition. Again, 

however, the Southdown is superior in transmitting con- 

formation and condition. 

The Hampshire ram i somewhat less vigorous and has 

somewhat less sex drive than the Suffolk. There has 

also been some objection to the Hampshire ram as a cross- 

ing sheep because of the size and shape of head he trans- 

mits to his lambs. It is said that this causes a certain 

amount of trouble at parturition particularly in yearling 

ewes. There was no trouble from this cause experienced 

in the present study. 



The Roniney ram has riot been satisfactory as a cross- 

1ri sheep during this experiment. He lacks virility and 

his lambs lack the vigor and growing ability which is 

necessary for profitable commercial sheep production. 

it may be well to point out here that it is usually 

not a profitable practice for a sheepman in a fat lamb 

producing area to raise his own replacement ewes. There 

may be some disagreement on this point and for that rea- 

son some of the arguments pro and con are presented. 

First, a fat ewe lamb will usually sell for moro 

money at five months of age than a yearling owe will 

cost. 

Second, a yearling ewe raised under range conditions 

should be more valuable as a producer than a home raised 

ewe because the unfit ones have usually been eliminated 

by natural selection. In connection with this point, 

there is a tendency for sheepmen in the fat lamb area to 

keeptheir late lambs and lambs otherwise unfit for market 

as replacements. Because of the greater care he gives 

them he is able to raise more of the unfit animals than 

is possible under range conditions. As a consequence, 

the replacements raised in the fat lamb area are inferior 

to their mothers and to the range yearling ewes. Axiotr 

factor is that range raised ewes aro usually freer of 

parasites and such diseases as foot rot than are home 
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raised ewes. 

Ori the other hand, replacements of the breeding 

desired may not be available from the range. It may 

be necessary to obtain common range ewes and cross them 

on Cheviot or other rams in order to get the kind of 

ewes desired. 

It would seem more profitable to make arrangements 

for replacements long enough in advance so that the 

range sbeepnian can produo e the replacements of the 

breeding desired. 
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SUMMARY AND CONCLUS IONS 

In summary, it is beneficiai to the production of 

ewes of many breeds to be fed suppiementary feed during 

their first winter. Whether or not this is an economical 

practice will depend on the breed, weather conditions, 

cost of labor, and the cost of the feed used. 

Ewes with some Cheviot breeding have given better 

results under poor hill pasture conditions than ewes of 

any other breed tried. 

For optimum hill pasture conditions ewes with 

Hampshire breeding give excellent results. 

The chief weakness of Border Leicester ewes for hill 

pasture conditions is that their lambs do not reach market 

condition before pastures dry up in the summer. 

Romriey ewes are not as well adapted to hill pasture 

conditions as are the other breeds tested. 

For discriminating markets the Southdown is an ex- 

cellent ram for crossing on commercial ewes. Type and 

condition of Southdown sired lambs are unsurpassed. 

For markets not so discriminating the Suffolk and 

Hampshire rams give best results. Their lambs are heavier 

at birth and weaning than are those of the other breeds 

tried. 

The Romney ram is the least satisfactory of the ram 
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breeds tried for crossing. 

Continued crossing seems to be superior to grading 

up in the production of market lambs. 

Ram lambs are heavier at birth and weaning than are 

ewe lambs. 

Single lambs are heavier at birth and weaning than 

are individual twin lambs and score higher in conforma- 

In some breeds of sheep, feeding the replacement ewe 

lambs their first winter leads to a more completo deve1 

opinent of their reproductive tracts and the effects of 

this development last at least until the ewe is five 

years old. It may be permanent. 
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