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I. INTRODUCTIOB 

"Fertility" ia a term generally uaed to denote the 

expression of reproduct1Te performance. ur, precise 

definition of "Fertility", however, must depend ultimatel7 

on the purpose tor which it is intended and th criterion 

by which it is measured. For the present purpose 

"Fertility" m&7 be regarded as the rate of reproduction 

which 1a measured by some form of a lambing percentage. 

The economic importance of fertility in sheep production 

has not been ,until recently, fully appreciated, but atill 

less bas its significance in the genetic improvement of sheep 

been re lised. 

Many breeds, 1n particular, the Bew Zealand Romney• are 

regarded as dual purpose sheep. They are expected to pro-

duce meat and wool. In a flock of sheep, gross financial 

returns depend on the total amount of meat and wool available 

for sal. This is a simple function of the production per 

sheep an4 the number of sheep. In a self-contained flock, 
I 

the number of aurplua aheep 1n a given financial year ia 

determi.Ded almoat solely by the lambing per cent of that year. 

fhua, 1, can not be denied that lambing per cent or fertility 

contributes au'batanti.ally to the returna fro sheep. At 

• ! ten ew Zeal d Boane7" 1a uae4 here to indica'te 
~hat the7 are grade aheep, the of:!apr1ng of Jl&DT genera­
t~ona of R ey arsh s. 
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aame time other econoalc characters, such as tleeee weight, 

and fleece style in sheep production, JllUSt not 'be neglected. 

In order to apportion the illlportance of each character 

in terms of its contribution to the gross financial return 

of a flock, it is necessary to aeaaure its relative economic 

value. The relatiYe econoaio Talue of a char cter may be 

defined as the increase in grosa f1D&Dcial return per unit 

change in the expression of the character. Rae (1954) 

reported the following relative economic values for the 

Bew Zealand Romney. 

'.iable I. Th~ Relative economic value of Fleece 

and Carcass Characters 

Fleece weight 1 lb. more increases returns by 474 

Quality number 1 quality finer It ti .. 12½4 

Style l gra4e better It " 48d 

Fertility l lamb or .. " " 518d 

Carcase wsi t l lb. ore II • .. 174 

Body eight 1 lb. m re tt • .. 8d 

Caroaes ad l grade better ft • • 214 .. 
Body conform- 1 &i-;..: .... better • .. 74 

atton 

fbe ouu'tanctuag feature or 'the abow table ia clearl7 

ille high nlat1Te eoonoaic Yal.ue of feriilit7. In cl4i't1on, 
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Rae (1954) presented th following table which ahowa the 

increased r turn per sh ep as a result of one g neration of 

selection, if all the selection potential were used on each 

of the characters singl7. 

Table II. Increased return per sh ep a a re ult 

of one generation of Selection 

Fleece weight lOd 

Quality number 7d 

Sty-1 10d 

Fertility 20d 

Body weight 7d 

Body Conformation 3d 

Thus, from these two table, the objectives ot breding 

for 1.ncreased productivity in th New Zealand Romne7 have 

been outlined. Most portant for pre ent pu.rpos s 1a that 

increasing fertility- leads to b7 far tbe gre test proT ent 

in the financi 1 returns oft e Bo 7 br • 
oat animal breeder• con id r a lect1on or th exiatence 

of a 41fferential. raie of reprod~ctio~ aa t a.in, it not 

netic 

compo 1t1on of their 1n41Tidual flocks or of a whol br e4. 

Selection for one or aeTeral cba%"actera, ho ver, 4epencla on 

both th genetic Tariab111ty of the po latio from which 
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aelee'$J.ona are ade ancl the proportion of anilable animals 

that are required for breeding purposea. Satisfact~ry 

reproductive performance or fertilit7, therefore, results 

in larger populations from which a given numb r of animals 

may be elected and leads to more rapid genetic improvement. 

It 1s thus evident that high fert111t7 l?!£ .!!. 1a an 

important economic charact r in sheep but still more, owing 

to its genetic ramifications through ael ction, it provides 

a foundation on which the grater genetic improvement of 

other economic traits is made possible. 

In view of these features of fertility, its place in a 

sheep breeding progamme is undeniable. There are maD7 

se1ection methods which may- either be used alone or in coa­

bination in a breeding programme. The choice o~ a particular 

selection method, howeTer, depends largely on the heritability 

of the character concerned. In reality, often more than 

one character is under selection. Some knowledg of 

correlated responses, but 1n pariieular, possible genetic 

antasoniams betw en charaet ra of economic i.Jlporlancce 1• 

necessary before the aost effeetive breeding prosramae can be 

clertaed. Thia iJlTeatigation ia, therefore, aainl.J' c-oncerne4 

with the atatiatioal eatiaa~ion or the gene~ic Tariation an4 

c0Tariat1011 of fenil:ity 1n a flock of ew Zealancl Roane7 

••••• 
~he following aapech will be conaider 4 in detail: 
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1. !he effects of age and 7ear on the incidence of 

barrenness• single birtbs, and aul tiple births. 

2. The eat1mat1on of repeatabilit7 of the llUDlber of 

lambs born. 

3. The estimation of heritability of th number of lamb• 

born. 

4. The estimation of the phenot7pic covariation b tween 

the number of lambs born and weaned and the greasy fleece 

weight of the we. 

5. !he estimation of the genetic eoYariation between the 

number of lambs born and weaned and greasy fleece weight. 

6. Applications of the present findings will be discussed. 
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II. DEPINITIO.I AND DISCUSSION OP TERMS TO BE USED 

A. Fertility o:f 1.he ewe 

In popular usage fertility depicts 'the abil.iV of an 

aniaal to produce large nwabers of l.iviJlg young. The in-

abilit7 to produce any offspring at all is termed sterility. 

There are many criteria by which fertility 1s eaaured. 

Various measurements of fertility, howeTer, may not be strict-

ly coape.rable. Goot (1950) found that a difference of 30 

per cent in lambing per cent cau.ld be due, simply to the 

different~ thods of measurement. It is obvious that the 

t rm "fertility" should not be used without adequate defin­

ition. 

In general, fertility of the ewe mq be measured at 

several different phases of the reproductive cycle. These 

measurements are uauall7 made at stages where numerical 

expressions are possible, e.g. the nwaber of Graafian follicles, 

the number of oft. sh d, fertilis d an4 implanted, the llWllber 
.,. 

o~ foetuses auniTing at ditferent tiaea during pregna1tc7, 

the nuabe.r of laaba born at binh, a'I clocld.Dg, weaning and 

finally reaching breeding age. I 4eall7, for atucliea of 

1nher1tanc, meuureaenu at breeding age are •~•t useful. 
~ 

It 1a obnowa tbai if all the 7oung die4 before r aching 

b:ree41q ace, awdiea of 1Dhe1:ituce, in particulnr the 1.n-

heritanc• ot feriilit7., .are not poae1'b.le. On aoat ah••» 
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farms in Kew Zealand ancl the present flock is no exception, 

disposal of some or all wether lambs and surplus ewe lambs 

takes place ei"ther before or shortly after weaning. As a 

result, collection of data at first breeding age of the young 

is uaually not feasible. Thus, data collected at weaning 

appear to be a necessary ccaprOlliae between the 14ea1 and 

current man.agement practices. 

On the other hand, in the present state of physiological 

knowledge, the number of lambs born*_ is the earliest visible 

and measurable expression of fertility in ew s. In addition, 

given that identical twiua are infrequent in aheep(Johansson 

1933, Johansson and Hansson 1943 and Barton 1949) the number 

of lambs born is, 1n effect, an estimate of the minimum 

number of ova shed by the ewe at her last ovulation. Since 

ovulation rates ean not be mea ured without slaughtering the 

animal, the number of lambs born at bir'th is a useful sub-

stitute. Me surement taken subsequent t o the one at birth 

are likely to be confounded by effects of weather, shepherding 

and other aanag ntal practices, and thus are les eui~aole 

aa am aaure of feri11.1V in "h we. 

le the 1'l\Ulber ot laaba born an4 ••and are useful 

1ad1cea of fentllty for in41Ylc:tual e ••• on a f°lock baau, 

la1a1'1ng per cent ia ih uauall7 accep"•I meuure. 

•• l>er of luau born 4ea4 Ol' •11-re 1nlt apparent;l7 carried 
to th full term of ea"tatio11.. 
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present study, lambing per cent will be calculat d as: 

{a) the lambing per cent at birth 

The total number of lambs born x 100 
be \otai num6er of ewea put to t~e ram 

and (b) the lambing per cent at weaning 

!he total number of l bs weaned x 100 
The totai num\er of ewes put to \he raa 

B. Fertility of th-e ram 

In this study, effects due to the :t ertili ty of the ram 

111 be assumed to be distributed at random. This assumption 

appears to be reasonable in the present dat. As will be 

described later, a total of 27 ram.a baa been used and the7 

were mated to ewes chosen at randODl. Unless otherwise 

specified, fertility of the ram will be treated simply as a 

component ot the enviro nt to which the ewes are exposed. 

C. Terms used in relation to the age of he p 

Por the aak:e ot clar1 tJ', the correspondence between age 

ot aheep and tile aeaaurementa of ter-tility- and 1'leece weight 

w111 deaoribe4 aeparatel7. 

Laabin in thia flock pnerall.7 comaencea 1n AU&Wtt• 

I.aabe are uauall7 weaned in Janua'r7 when tb.e7 are tour to tiYe 

aontb.8 old. A two-toot lam.bi record correapon4a to the 

age ot two 7eara an4 the tour-tootb, aix-ioo'th an4 ei ht-iooth 

record• are JU.4• reapect1••17 at three 7eara, tour 7eara an4 
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fiYe 7ears of age. 

Hoggeta are normall7 shorn in October when they are 

abou't 14 to 15 months old. Ewes are generally shorn in 

December, approximatel7 a month befor weaning. A two-tooth 

fleece weight represents approxim.atel7 14 to 15 months' wool 

grow-th. Thereafter, four-tooth, six-tooth and eight-tooth 

fl ece weights are collected at yearly intervala. 




