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CHAPTER I 

The production of a larJb is the end result of a series of events 

the formation of fertile ova and 

the lamb .. 

to the independent existence of 

The main for rates of reproduction in area 

high proportion of multiple ovulations, successful and 

and a high rate of survival of new born lambs .. is a qualitative term 

denoting abili~ to produce young, the quantitative equivalent 

which denotes the number of young produced per ' 1946) .. 

The expression prenatal mortali~~ is used to cover all loss 

ovulation and parturition being the discrepancy between the number of ova 

and the number of young born alive. The subject of prenatal mortali~ 

has been vrith reference to by ( 1952), Casida ( 1 953, 

1956), Robinson ( 1 957), e>.nd ( 1961 ) • 

In 1948 stated that there is no estilr>.ate of the 

extent of prenatal mortali~ from fertilization to birth for any single species 

of animal. tes of prenatal death in have not been numerous.. Hulet, 

(1956) found 20 per cent prenatal death up to 

eighteen of pregnancy, 30 per cent up to forty of pregnancy, a<1d Dutt 

and Simpson ( 1957) found I;B per cent by full term .. · Brambell ( 1948) 

that 40 per cent of the ova s..hed were lost before parturition., He his 

figures on the assumption that there is equal probability for loss o£ one ova 



if the originally sheds one, tvro or three ova, although Hammond ( 1 921 ) 

and Henning ( 1939) had sho·wn mortali -bJ as the number o:f 

ovulations per ewe rises from one to three. 

number o:f factors are knovm to e:ffect the :fecundit,y o:f the ewe. 

They include the breed and age 

:factors must be studied in relation to 

the season, ovulation, 

ewe and the ewe's environment. These 

onset o:f oestrus and the duration of 

mortali -bJ .. 

Factors associated vdth the onset of oestrus in the ewe are 

de Hitchcock Bogart ( 1954) .. ewe a definite breeding 

season of sexual cycles followed by anoestrus, a period of sexual quiescence 

(Hammond, Jr.,, 1944).. However, the ovary is not inactive 

2 

for spontaneous ovulations P4Ve been recorded during this period (e.g. Jr., 

1944; Roux, 1936). Normal physiological oestrus can only occur in the presence 

of a corpus luteum (Robinson, 1950).. The first ovulation of the 

season is usually unaccompanied by overt oestrus (Grant, 1934; Robinson, 1 .. 

The fecundity of the ewe is limited by the of ova shed at any 

one oestrus. The incidence of :fertilization is normally high in sheep wated to 

fertile males (.Averill, 1 955; Dutt, Ellington and ton, 1 9 59; , 1 

but there is evidence that failure of fertilization can contribute considerably 

to total loss of fertility even among ewes to :fertile rams (Dutt, Ellington 

and Carl ton, 1956; Alliston and Ulberg, 1 961). Hancock ( 1 962) has reviewed 

fertilization in animals .. 
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The date of onset of ~he ovine breeding season varies for different breeds 

(Hafez, 1952) while the duration of the breeding season may range from only one 

oestrous cycle, year, in Ovis poli 1928) to continuous breed-

ing in eJ1d Karakuls. The duration of the breeding season of crossbred 

sheep is between duration of 

Jr., 1 9I!-4)"' onset of the 

same breed 

for ewes to consisten 

onset of the season (Williams, 

Breed differences in t..he duration of oestrus been 

( 1 952) 0 mean of s of North 

Islands' Nev; as 1 .47 and 1 .. 41 respectively., (1 ); 

:McKenzie and Terrill ( 1 937) other 

The have recorded mean of oestrus 

from 3 to on 

Till; Goot (1 
' 

) found 

and cent of oestrous p one and and Till 

(1950) found per cent and 24 per cent 24 to and 10 to hours 

respectively,. 

Breed in ovulation been from 

by (1946) while precise of 

ovulation rates have been by Robinson ( 1950, 1951 a) and .. 

( 1954) ovulation of 1 .. 17 to 1" in Nor~h 

ewes while Averill (1964) reports ovulation as as 1 from .. 
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( 1953) in ]\lew ovulation in 

1i year-old ewes ( 1 .45 ova) compared 1 i year-old 

ewes (1.00 ova). 

breed variations in age of ewes onset of exist 

1 The matures ,-

" 0 while 

mature to 20 of age .. There are in of ewe at 

a occurrence of vrith 

d in rero"'ed on a 

exhibit first oestrus a 

lambs ). In the 

born of oestrus in first s 

overt until the 

1957; ' 1959)" s 

old ewes) a season a 

cessation of season., 

appears be a of r ent ' in ewe 

) . ( 1 960) found that maiden ev;es are 

less fertile than mature ewes a~though reproductive declines 

vri th age after seventh year ). (1962) found a 

proportion 18-month-old 5-year-old ewes returned to a 

second time .. He found the proportion of ewes ova was the 

same in two grou11s thus suggesting the difference in fertility may be 

accounted :for the subsequent of a greater proportion o:f ova 

in young e\ves. could be caused by relaxation of the utero-

tubal jw1ction in yoill1g ewes due to their level of oestrogen secretion being 
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lower tha..Yl that of mature sheep .. The shorter oestrus (Lambourne, ·1956) loss 

intense libido (Inkster, 1957) of young ewes lend weight to .. 
of the utero-tubal junction thought to allow the ova to pass into 

the utertl.s earlier than optimum for As dell, 1 960) .. 

an.d percentages increase age of ewe 

Stevens, 1952; ' 1958)" (1959) and ( 1961) attribute 

the lower incidence of mult-iple births in young ewes to their lower ovulation 

compared with 
2 

Coop ( 196)!:) sheep,. this lower 

to a reflection of for as an ages live-

increases .. of li vevveigh t on is in a 

section .. Gockrem (1965) in discussing Jw~s of Coop that a more 

rigorous approach to the collection a..11d s of 

was if the of a possible relationa~ip is to assessed. 

Cockrem did relationa~ps between the ewe's body weight 

and subsequent fertilit,y may reflect in over 

which are for fertili i;tJ., 

Schinckel ( 195li-), Radford Vfatson ( 1957) and Bilk~J (1963) 

found that if rams join the ewes the ewes are approaching their 

season but before the 'silent' ·which usually 

their oestrus, many of the ewes are stimulated to ovulate about 5 

or 6 come into oestrus about 17 days later., Once the ewes have 

commenced own the of the ram ca..11not affect in 

this wey .. ( 1959) demonstrated the smell and 

of rams was sufficient to provide influence. Direct contact 
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rams was not necessar,y. Edgar and Bilkey (1963) consider vasectomized rams are 

less effective than entire rams, and sometimes have no effect, in stimulating 

ovulation in susceptible ewes. 

unknown. 

The reasons £or this apparent difference are 

There are marked differences between 'two-tooth' and older ewes in the 

number mated (Lambourne, 1956). Inkster (1956) showed that the size of the 

paddock in which the.y were mated markedly affected the lambing percentage o£ 

young but not old ewes. A high proportion o£ ewes in oestrus will be mated by 

a tethered ram (Inkster, 1957b) although Lindsay and Robinson (1961) showed ewes 

had no obvious preference for tethered rams o£ arzy particular breed. Ha.f'ez 

(1952) found marked breed differences in the intensit,y o£ oestrus and noted that 

some ewes with high sex drive actively seek out rams. The intensit,y of oestrous 

behaviour is extremely variable, but there appears to be no relationship between 

intensit.y o£ oestrus and length of oestrus (McKenzie and Terrill, 1937). Reviews 

o£ sex behaviour in ewes are given by Asdell ( 1946), Robinson ( 1951) and Ha£ez ( 1952). 

Within the breeding season there is an initial rise and then fall in the 

mean number of ovulations per ewe (e.g. Averill, 1959, 1965; McDonald, 1958). 

, Work by McDonald and Averill with New Zealand Romney ewes shows the highest rates 

o£ ovulation occurred in April and 1~. 

Breed differences in the length of oestrous cycle have been reported by 

Roux (1936), Ha.f'ez (1952)and other workers, vmile other research has not detected 

such differences (e.g. McKenzie and Terrill, 1937~ Goot (1949) and Inkster (1953) 

found that approximately 90 per cent o£ Romney cycles £ell within the 'normal' 

limits o£ 14 to 19 days (McKenzie and Terrill, 1937). The great majorit,y o£ 



•abnormal' cycles, or shorter 1 4 days, occur or 

in the season , Norton and Nalbandov, 1 " 
recorded that ewes late to begin the oestrous period tended to 

first cycles vd thin the range or 14 to 19 days wrdle the earlier 

a ewe terminated the breeding season the less likely she to have terminal 

cycles of abnormal length. Hanmond, Jr., ( 1944) a 

of the cycle succeeding cycles of the breeding season., 

(1953) " 

( 1961) has the genetics of 

( 1955) factors fertili"bJ 

J oh&'1sson ( 1 the genetic causes of 

on those ( 1961 ) , 

Hancock (1962) (1 

The fertile of the ovum not known, 

of the time of ovulation in relation to any 

external manifestation is, present, impossible. 

viable life of the is relatively short - 1 5 to 

available 

the 

for 

1962)., time of ovulation in varies considerably. 

Robinson (1959) concludes that it occurs about the end of heat '~ile Asdell 

the 

(1946) it occurs up to 40 hours the onset of oestrus or from 11 

hours before to 6 hours after the end of oestrus. 

The time for spermatozoa to reach the site of fertilization has 

been reviewed by Dauzier (1958a) and Salisbury c~d Demark (1961)., 

on micro scopic can be grouped into main classes. 

where spermatozoa vrere found in the upper half of the Fallopian tube 

7 
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(e .. g .. ' 1949) secondly, where were 

found in the upper of the Fallopian tube 

Dauzier 1958a) .. 

Slow progression of from the cervix to ~~e Fallopia~ of 

the ewe may occur for hours or more coitus irrespective of the occurrence 

or of initial transport (Mattner, 1963b) .. 

functional life of ra'TI zoa in the female tract ranges from 22 to 

(e.g .. 1 958a). Dauzier judged by of motility that sperm-

survive better in the ~nus slow continuous transport of 

to the tubes likely to be of in 

population of viable zoa within the 

ewe over a as spermatozoa the 

uterus 1 

The cervix junction formidable to sperm 

so no more than a hundred sperm the vicini~J of the 

ovum 1954; 1958a) .. The these 

to infertility to be elucidated. 

are not across the utero-tubal 

Occluded tubes are most common cause of in 

Romney ewes (Edgar, 1 \ ,. 

Dauzier and Thibault (1959) have shown fertilization of ova 

can be achieved in vitro with spermatozoa recovered tract of 

mated ewes, but not with semen, indicating that ram zoa 

tract of ewe., Mattner (1 ) 

that the lower of the time required for capacitation of ram 
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in the tube is 1 .. 5 Braden (1 

concluded" of the ova after of 

not a corr~on cause of of 

there is little for 

are the result of o:f the egg before 

ovulation,. 

Several are genetically 

include wool (Terrill, 1 , 1956), skin 

(Ashton and 1,~cDougall, 1 ), 

a recessive gene ' 1 ). 

In no case is the lmovm .. 

Reports Terrill (1941) a~d Shelton and ( 1 957) 

an exces o:f wool on of be to 

1 0 per cent more 

Heritability covering include 0,.4B by half-sib 

(Shelton, 

correlation or 0.34 ± 0.08 

ewes· 0.3 - 0.7 lb. less 

wool per ewe produced 11;. - cent more , weigh~ng 2 - 3 lbs. 

ewes as covered-faced .. Inkster (1955) reported a 

6 lb., decrease in wool, a 15 per cent increase in a 4 lb., 

increase in o:f la,11bs from open-:faced ewes in comparison 
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covered-faced ewes. found the in percentage to be 

due entirely to low ewes 

tooth Coop ( 1955) found a reduction of per cent in lamb procluction 

per ewe mated in covered-faced ewes to open 

( 1962) were able to adjust 

to the open 

Cockrem (1965 pers. comm.) found a of ewes returning to 

a 

in wool 

of lambs proportion of 

weeks of age and a in percentage of about 25 

wool~ covered-faced ewes in 

(a) Disease: 

Infectious diseases t.hat may cause embrj"onic and/or 

1 1952), brucellosis 

1950), 

The non-

infections is not clear (e.g. 

1958) 0 Observations by Rowson, Lazmning and 

, Wilson, Esposito and 

(1953) and Hignett (1959) 

variations in hormonal status or in nutritional 

increase susceptibility to such organisms. 

(b) 

are th..ree components of the environment knovm to 

role in the sheep's reproduction. These components, rainfall, 

operate via direct on the and 

a major 

via 

s 
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1 presents the estimates of l&ilbing percentages 

statistical areas for the 1964 season compiled the Zealand 

Department of 

There are a 

area in percentages but yet there is in a 

that 

is 

(1 

of of latitude on been 

and the Duke of Bedford ( 1941) .. 

breeds from the Northern to Southern 

conform with the season of new 

evidence 

to a 

cite that in 

ewes of the 

nature of reproduction in the 

by the external 

ewes 

breed in northern 

.. 

a season, 

Yeates (1954) poses control is response to the light environment. 

for which a response to been the 

1949), ' 1952)' 

l,1erino (Yeates, 1956). Hammond, Jr .. , (1954) points to two factors 

affect of light are the influence of 

paternal behaviour, and also the of in..11.erent 

11 

season 

may 

(1960) also concludes that the question of photoperiodic control of sexual 

activi~J requires further clarification factors other 

equally as a role at least in some 
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differences have been observed in the be 

ewes to induce 

(Raeside and Ltl.U.L.IVLLL"1..l. Rob:Lison, 1961). and 

Lambourne (1961) and Bindon ( 1 that the of 

..... c.J.me , of a series of progesterone 

oestrous suppressive injections during the season, to tire onset 

of oestrus varies the time of year. 

may the of abnormal ova shed but 

this effect is less severe when ewes are shorn e:x;posure to 

(Dutt, Carl ton, 1959) $ In ewes e:x;p o 

before it is not lmown whether the deleterious 

occur before or fertilization (Dutt, 1 ) ; Dutt 

that morphological of ova can be induced 

after onset of oestrus in some cases these 

can be ob the e-v...-es are tl!ree later., 

reduced foetal in the Merino 

are often attributed to (Yeates, 1956b), 

nutrition 
' 1 ). In New 

with elevated the 

season. Stott (1 cows concluded 

embrsonic are 

breeding of high temperature and 

Egli Ulberg ( 1961) use of the ovum 

fertilized ova from ewes subjected to temperature stress may be 

incapable of developing in the uterus of a non stressed Dutt (1 ) 

concluded the sheep is most sensitive to -'clle harmful effect of high 



ambient the initial stage of in the 

(c) 

Recent and Moule, 1964; Lang, 1964) has sh.own 

chief~ psychological origin can induce ovulation, lead to 

of cystic corpora lutea, 

Moule 

( 

:Nutrition 

percentages are 

found 

in flocks 

the 

cycle by a 

factor 

under good 

cause loss of 

season severe stress 

" 

in ewe., 

conditions on 

.. 

than in similar flocks 

' 1 

under more rigorous 

(1931~-) 

of hill or 

differences are 

due to changes in ovulation rate. 

rates were 

( 1959) 

than 

that on 

a 

13 

of nutrition, 

of nutrition., is en dent 

of 

rapidly, 

t..hat 

ewes 

Cockrem ( 1 

is 

before so 

the rams 

(1 

- 100 lb .. but barrenness 

of two-tooth ewes in older 

of 

on and sed 

of in the have been 

of ewes an for a 

in a condition vlnen are 

The of an diet to ewes 



in at 

now follow a 

in ora~~ to reduce ~~eir 

t.~en the ewes to be flushed 

recluce the of tc~e ewes novr 

' 1 

of' 

of ewes b 

no consistent 

(1 ) ) 

a doubtful 

ewes a restricted diet 

in 

to 

that the 

, 1 

' 1953) 

\ ;, 

14 

to to be the ewes are at before 

commences .. been recorded 

( 1) 'control' s both been 

but at different 

( and 1control 1 groups both been 

but at different and 1 

\ 
} 'contTol' groups 

or lost and , 1941 ; McKenzie 

) " ' 1 
. 
' 

Observed diff'e:cences in are due to diff'erences in the 

of to a in the number of ewes 

(e.g .. .tUlen Tribe and Seebeck, 1962). 

that rate is function of level of 

the diet reserves of' stored energy. found of 

there of' ovarian as evidenced the 



of follicle numbers and 

not lead to rates any more 

conclusion 

that 

1.5 

did 

(1 

if ewes were in condition ovulation rates were 

If into ewes on diets 

rate 19.54-; 

(1 fotuJ.d response to injections of rnare serum 

the number of corpora was in ewes which were 

in ewes fed 

response in the ewes fed 

it appears that the cause of ovarian 

level of 

under 

but 

the 

The 

production is 

in 

( 1) 

(2) 

(.3) 

(4) 

is due to 

of 

method nutrition 

still obscure. 

of in 

or injections of 

in ewes end 

in 

in end virgin ewes 

in wethers mey cause 

of' the accessor;J sex (e,.g., 

in 

(1 ). 

ma;y cause -

uterine 

of the 

Underwood, 

a 

diets. Thus, 

of 

' 
:from 

to 

oestrogen 

se end 

lactation 

end 



1 ' Ch'ang ( 1 958, 1961 ) found red clover produced )e some of 

'clover in New u in G .ue ewes 

onset of oestrus, lambing as a re of 

in Ch'ang of uterine 

but no such 

in 

and lactation in and 

clovers. (1 and reduced 

in ewes that to the 

was not but was to 

been an 

The of nutrition on the of 

and of the :foetus are not knovm, but 

the later stages of' can be in:fluenced ewe 

becomes to stress as the pregna~cy 

' 1 
. 
' 

Foote, 1959) .. 

of severe restriction of 

1 1957) be 

an as a consequence of' pregnancy 

1 ' 1 
in include the 

condition of the ewe, a.~d 

for nutrients, the nmnber of the of 

tissues for 
' 
t~e ewe's to mobilize 

reserves of 
' 

the re onse 

to presence or of 

and 1 
' 



Shier ' 1943; 1 and ' 1 

but this 

Till, 1950). 

ewes were 

but 

1 

found to the season ( 

not been o~~er workers (e.g. Unde~nood 

, 1 

' 1 

sho·wn that (1 ) 

to oestrus 

continued to occur. ) Roux ( 1 

vd th the Merino in South .Af'rica malnutrition in 

ltferino 

ewes, were 

ova 

ewes, 

mortali-bJ" 

to a in the 

cover 

ewe. For 

numbers of 

into 

ewes., 

of 

are 

of the season,. 

was to 

and 

Studies were 

the 

from 

tracts of 

on the 

further the 

in the 

was 

donor 

of 

of the oestrous 

ewes, the production of fertile ova in donor 

in ewes the factors wl1ich affect 

17 
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CHAPTER II 

A 

for 

( 

A in 

1) .. 

donor 

of as 

3 



Season Origin 

Heavy reoipients 
( 196lJlffi,) 

Light 
( 1961~) 

1964 Donors 1 
( 1964D1) 

2 
(1964])2) 

3 
( 1964])3) 

(1) Recorded on 3 

(2) on 20 

(4) Recorded on 23 Februar.y, 1965 .. 

Li veweigh~ 
(lbs) 

110- 135 ( 1 ) 

- 103 ( 1 ) 

1 - 111 ( 1 ) 

113 - 1 (2) 

111 - 171 (.3) 

Number 
of' 

ewes 

50 

50 

30 

11 







1 

in 

store 

in 

1 of' 

2 

.. 

to 

in 





1964 D2 

130 

120 
(/} 
co 
_J 

1- 110 I 
0 
w 
~ 
w 
> 
_J 100 

90 

1964 3 10 17 

FEBRUARY 

1965 2 9 16 

t''... ,,,''i ........ , ________________________ ,,........ , 
, 

/ ... ~... , 

24 

23 

.... ,.., .......... / 

""' ,,,' ................ ,, ...... , 

2 9 16 23 30 6 

MARCH 

2 9 16 2:! 30 

13 

APRIL 

13 

1965 T 60 

1965 T 61 

20 

20 

27 

27 



( 

were the 

to 

..A.ll were in 

the donor 

a 
' 

1 
' 

or 10 rr,g., 1 

5 1 0; 1 ' 9 : 7) or 

occurred t 

continued 



1 

of 

In 

1 

2 

3 

to 

" 

to 

of .. 

was 

for ovum recovery 

serum 

" 











( 1955) e 

in 5 

' 

.. 

of' 

of 5 in 

to of 





li 

in 

(1 

' 

' 

eggs). 

7 

in 

( 

) 

1 

2 

o'£ 

5 

,10,11,12 

" 













(b) 

in the 

of: the 

1 " 

( 

of 

not to 

to was 

f'or 

11 

3 

:-

:::: wool 

1 





" 

.,) 

' 
starved for 

the 

of 19 - 1 

or .. 

1 .. 

of the 

to 



e 

of the 

to 

to 0.,.1 

a 

was 

x10 

time it to 

The in 5 





2 

contents 

1 

( 1 ) 

:f'illed 

5 

• 



I 



..L I 

' 

1 



+I 

C\l 
(\J 

+I +I +I 





). 



-tlllmw , "'--• -• ---• -• m-M-alf!-~~~~~--,·------------

Boey weight 
of ewe 
(lbs) 

~'ime of observation of' onset of oestrus after final 
injection (hours) 

oestrus 'Silent• 
oestrus 

~-----~---------..-li'Al >l\Uil' .. J _,.,.,., .. _,_W _________ , __ , ______ _ 
165 - 161 ....... 1 1 y = + 
160 - 156 1 1 2 1 

155 - 151 1 1 1 

150 - 146 1 2 2 2 7 6 

11+5 - 14-1 2 1 1 1 1 6 7 

140 - 136 1 1 3 1 1 8 3 

1.35 - 131 6 2 1 2 1 14 10 

130 - 126 1 1 6 8 2 1 1 20 9 

1 - 121 1 5 5 1 14 7 

120 - 116 1 .3 7 5 5 2 29 14 

115- 111 .3 1 10 6 9 1 1 31 1.3 

'11 0 - 106 3 4- 1 11- 25 15 
105 - 101 5 lt- 3 1 22 16 

100 - 96 1 3 5 2 16 6 

95 - 91 3 4 8 2 

- 86 2 1 3 2 

-M . 4 ,,., ______ "" __ , __ .. -.ttl 
"""~,--- ----Total number of 6 21 65 4:1 17 8 6 4 ewes in oestrus 

r = 1 



II. 

1 .1 T'ne 

i 

2 13 



4 1 1 

13 13 1 

12 1 7 

3 3 1 

" F 

2 < 

3 

----------------;.=a:-,;t~~ll" ......... l·:l!ti"'*UI nLEIC .............. F'~----



In 

"' 

1 ' 

< .. 

.. 

In 

.. 

3 " 12 

3 

.. 



"'- I 
f 

I .. 
f lf\ ,-

+I +I +I +J +I +I 



--------------------------------------------------
Number of 

Season ewes subjected 
to laparotorey-

Total 147 

Number of 
ewes in 

which ovum 
recovery was 

attempted 

82 

143 

Nwnber of 
ewes which 

yielded ova 

59 

79 

138 

Number of 
corpora lutea 

in ewes in 
which ovtun 

recovery was 
attempted 

217 

706 

Percentage 
of ova 

recovered 

71 .,0 

72.5 

Besides the 3 ewes which had cystic ovaries at laparotomy there were 3 ewes 

with abnormal genital tracts .. In 1964 one ewe had swollen Fallopian tubes while 

in 1965 one ewe had blocked utero - tubal junctions and one ewe had ovaries which 

could not be exposed to the exterior. A ewe in 1 was exarrdned 

appearance of the corpora lutea indicated ovulation had occurred 

8 days prior to laparotoey; ovum recovery was not attempted. 

(a) 

Table 8 and Figure 20 show the percentage of ova recovered of the 

total number of ova shed .. The of ova recovered was 

the ovulation 
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1964 

1 

Corpora lutea 
per ewe 

1 
0 
"-

3 
4 
5 
6 

7-11 
22 

1 

2 

3 
4 
5 
6 

7-11 
.. 
I 

Number 
of ewes 

10 
18 

11 

3 
8 

ll-

5 
1 

3 
14 
16 

8 

9 

5 
15 
11 

70.0 10,0 
58 .. 3 16 .. 7 

.. 6 3.0 .. 3 
50 .. 0 25 .. 0 0 
70.,0 5 .. 0 
54 .. 2 37.5 

.. o 11 .. 4 38.6 
72o7 0.,0 

66.7 .3 0.,0 

.7 1 7 
16 .. 7 22 
1 5 1 

48 .. 9 24.4 .7 
60.,0 13 .. 3 .7 
37 .. 1 34 .. 1 

.. 6 41 .. 1 .. 3 



Season 

1964 

(b) 

The dose level of s. administered was not found to influence 

the proportion of ova recovered (Table 9). Of note is the relatively 

low percentage o£ ova recovered £rom those ewes which were injected th 

to ewes on the sa.rne dose 

level the 1961t- season., This difference -:.vas found to be not 

statistical~ significant. 

.. Number o£ dose level 
(i.,u.,) ewes 

1 ,ooo 43 

1 ,200 12 

1 ,500 3 

1 ,ooo 50 

1,500 27 

Percentage o£ ova recovered, 

Not significant .. 

nu.rnber 
of 

3 .. 58 

3 .. 08 

9.00 

a v b = 

Percentage of 
ova recovered 

78 .. 5 (a) 

.,8 

74 .. 1 

.1 (b) 

74,.7 

0,.827, 



Season 

( o) Time interva} :from onset of' oestrus to la.parot.on:w 

Operations on donor ewes vrere timed :from 55 to 91 hours 

the onset of' oestrus. Operations were timed so that ova would 

still be in the Fallopian tubes and pref'erably at the 8-oell 

or older. Table 1 0 shows that there \Yas no decrease in the 

percentages of' ova shed v~1ich were recovered as the interval from 

the onset of' oestrus to laparotomY increased., 

Number of' ewes 

Percentage ova 

recovered 

55-60 

12 

73.1 

3 

Interval of' time to recover.y of' ova af'ter 
onset of' oestrus (hours) 

61-66 67-72 73-78 79-84 85-90 

17 13 17 1 

79.7 

9 13 29 22 5 

91-96 

1 

Percentage ova 

recovered 70.,1{. 88 .. 3 78 .. 8 58 .. 3 100.0 
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Over the tvm seasons only 1 6 ewes gave both cleaved and uncleaved ova 

recover-y. From only 9 ewes were cleaved and uncleaved ova recovered from 

the same Fallopian tube. The uncleaved ova from the 4 ewes in 1964 giving 

both uncleaved and cleaved ova were observed under a dissecting microscope 

at magnification.. Spermatozoa were found attached to the zona pellucida 

of the ova from 2 of these ewes., No spermatozoa were found attached to t..~e 

zona pellucida of the remairang uncleaved ova. A number of ova from two sheep 

vrere slightly concave in appearance. The corpora lutea of these ewes appeared 

to be of different ages. Several corpora lutea very young indicating 

late ovulations, while other corpora .!-"! * 0 on ~,ne sa..'lle ovar1es as of 

the expected age. The uterus of one of these ewes was ver-y flaccid not tense 

as is for t..~e uterus 2 - 3 ovulation .. 

Table 12 shows the number of ewes vi'nich gave cleaved, uncleaved or 

cleaved and uncleaved ova as affected by tl1e dose level of s .. administered., 

This table also presents these results as of the total number 

of ewes within a dose level group vr.i thin a season., 

Twenty-eight ewes gave only uncleaved ova. t in those ewes 

treated with 1 ,500 Lu .. s. in the 1 season, appearance of the corpora 

lutea of these ewes indicated that ovulation had occurred about 60 - hours 

prior to laparotonw. The evves on the b...igh dose level of P .M.S.. in 1965 frequently 

had corpora lutea on the one ovary which did not appear to be of the same age 

indicating a proportion of relatively late ovulations. The occurrence of these 

late ovulations could have been a significant factor preventing t..~e fertilization 

of the ova shed perhaps by affecting transport of spermatozoa to the site of 

fertilization .. Ova recovered from these ewes should have been at least at the 

4-cell stage a11d most at a later of development .. No uncleaved ova 



P.,M.S .. 

Season dose Number 
level of' 
(i.u.,) ewes ova 

2 1 1 

1 ,ooo l,l;. 1 (2 33 (75.,0jb) 
,. 

( 13 3 b 

1964 1 12 8 (66., 3 (25.,CY/o) 1 (8 

1 ,500 3 3 

3 1 2 

500 1 1 

900 1 1 
1965 

1 50 2 (4-.. C%) 35 (7o .. a;~) 5 (1 O.,Ql~) 8 ( 1 

1,500 27 11 12 (4Jl .• 4}v) l._ ( 1 

Percent8~es are of total ewes vrithin a level group vdti1in a season. 



recovered from ewes adrdnistered with 1 ,500 i.,u., .. , had any 

attached to the zona 

In the 1 season a si~1ificant~ proportion of ewes injected 

1 ,500 i.u .. • t.~an ewes injected with 1 i.,u., .. s., gave only 

ova (Chi
2 

= 11 .1 P< 0 .. 01) .. The significance of this 

is accented since there is no signif'icant difference in the proportion of 

giving both and uncleaved ova between these two groups (Chi 2 = 0 .. 01 37, 

Not statistical~ significant),. 

(b) 

13 and 21 show that fertilization, (or of 

ova) was not to the nt1111ber of corpora per ewe up to an 

of 10 or 11 corpora lutea .. s .. treatment. A decrease 

in the nronortion of cleaved ova was ... ~ 
in ewes 12 and 22 

corpora Tb-i s v1as a reflection of the dose levels of s. 

the dose levels of ovarian responses& The 

effect of a number of corpora vras one of or no ova 

In the two seasons 1 8 to .s. with more 

than 1 0 corpora lutea per ewe of only one ewe gave both 

uncleaved ova recovery, 7 eues gave only ova 10 

ewes gave on~ ova .. 

14 15 and 22 on the of 

of ova recovered as t.he of time betvmen onset of 

oestrus e.nd 
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Stage of 
(number of cells per ovum) 

12 

8 - 12 

8 

6 - 8 

6 

4- 6 

4 

2 

Number of ova 
recovered 

9 

5 

195 

31 

33 

13 

25 

15 

Earliest interval of 
time of recover.y 

after onset of oestrus 
(hours) 

66 

72 

58 

63 

55 

60 

55 

64 

~---------------------------------------------------------·-------·_, ___________ _ 

In total 240 ova were at a more advanced stage of development than the 

6-cell stage of cleavage. A significantly greater proportion of ova developed 

beyond the 6-cell stage were recovered from ewes vhich were examined after 68 

hours after the onset of oestrus rather than from ewes v1hich were operated on 

before t~~s time. (C~~2 = 3 .. 876, p < 0,.05) .. The findir.g of a number of 

2-cell ova recovered at a relatively late stage onset of oestrus supports 

the earlier conclusion that late ovulations relative to onset of oestrus had 

occurred .. 



CHAPTER IV 

STUDIES 0 N OVULATION I N 

RECIPIENT E E S 

I. 

II., FACE 

1 .. Face grad.ir.g 

2 .. cover, side body wool gradient 



CHAPTER IV 

STUDIES 0 N OVULATION IN 

The numbers of corp ora lutea in the ovar.--ies of 1 51 c .f. a .. ev1es 

at the same the season vrere evres were from 

groups, 1 

at 

, 1964!-u'l, 1965T60 and 1965T61, and the 

to ovum trEmsp 

were recorded 

had 

to the ewes after their first oestrus., three 

were fotmd in one evre. For of analysis this , in group 

1965T6o, was included the ewes in vhlch two corpora were found. 

The liveweight of the ewes was negatively correlated with their 

cover (r = -0,.272, d.,f. = 147, P < 0.,01 )., 

I., 

The OVal"'ian responses relative to the liveweights of the recipient e>ws, 

recorded on 6 J..pril, 1 964 and 11 .April, 1 965, were the results are 

presented in Table 169 Table 16 and shov; that there was a greater 

proportion of ewes t-wo corpora lu.tea in group 1 964HR than in group 1 964LR 

(Chi
2 = 7 .. 395, P< 0.,01) .. The data also shows that, within the four t,rroup s, 

ewes vrhich corpora lutea higher mean than ewes in 

only one corpus luteum was present. Jl.nalysis of variance (~'able 17) showed 

these liveweight differences to be significant (P <. 0.,01) .. 





• EWES WITH 2 CORPORA LUTEA 

D EWES WITH I CORPUS LUTEUM 
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The group of: ewes with the highest mean liveweight was 1965T60. 

group a smaller proporti.on of eVTes vri. th two corpora lutea t.~an the 

= 85; 0.,05 < P < 0.,1) and the group i964HR (Chi2 
= 

2.18; Not significant)., 

T'ne group of: ewes -vvi th lightest mea..."l the 

proportion of e·wes V·ii th 2 corpora lutea .. The groups 1964L,..ll 

were from the srune flock thus demonstrating a significant vri. thin flock 

livewe:ight relationship to ovulation rate .. This factor was also 

the mean liveweights within the four groups of' those ewes vii th 

lutea compared to e·vres vli th one corpus luteu.'Il., 

Source of Variation 

Total 

Groups 

vdth one or 
corpora lutea 
vr.i. thin groups 

Ewes in s 

d.,f:., 

150 

3 

1 

Mean 
Square 

9,267.,0 

1 .. 1 

F value 

57.94 

from 

p < 0.,01 



II.. FACE WOOL COVERING 

1 .. 

Over the total flock o£ recipients r7ith tvro corpora lutea 

a proportion o£ ewes graded 2+, 3 and 3+ (open-faced) than 

ewes graded 1, 1 + 2 (closed-faced) (Chi 
2 

= l1-.,3, 

shows the number of: aniinals classified according to 

of corpora lutea per ewe within 

Face 

1' 1 + 

2 

Total closed 

Open 2+ 

3, 3+ 

Total open 

Number 
of: 

ewes 

24 

60 

30 

34 

64 

Table 18 

mean number 

number of 
corpora 

per ewe 

1 



The data indicate that the oi.rulation rate in ewes graded 1 and 1 + was 

similar to in ewes 3 and 3+. This result is probably a reflection 

of the small nwnber of graded 1 and 1 +. Of the 24 ewes graded 1 and 1 +, 

seven were from group 1964-t'tffi. a..11d of these seven animals, five had tv1o corpora 

lutea.. This small group contributes to the mean of 1 .42 corpora 

lutea per ewe; if only ewes in groups 1964Iu.'l, 1965T60 and 1965T61 are considered 

the mean is reduced to 1 .. 2~ ... corpora lutea per e-v1e. 

Table 16 and show the numbers of corpora lutea and the mea..11s 

of face cover, side boqy wool wool gradient of: evves within groups .. 

There was no significant relationship betvmen the mm1ber of corpora lutea and the 

side body wool or \'iOOl measurements., 

The for ovulation rate and each of various wool measurements 

were further relative to variation in liveweight of the ewes, by 

of covariance.. Table 19 shows the results for analyses of body weight 

and cover on number of corpora lutea vrlthin one g.coup of recipient ewes .. 

these results , and in all other analyses made vr.i. t-hin groups of recipient 

ewes, there were no significant differences in tr'1e slopes of the tvro regression 

lines of the sub-groups of ewes one or two lutea,. T'nere 

\rere e~so no significru1t differences in the adjusted me~~s of the two sub-groups .. 



Source of: Variation 

2 corpora 

Coefficient 

Common 

" 

Total 

Regression 
Coefficient 

- .11 

- .,2250 

- .1394 

1 

13 89 .. 56 

43 103 .. 19 

24 .. 15 

ljll- 101 .39 

1 9.75 

45 



H p T R v 

IE S 0 N SURVIV L 0 

TRANS R D 0 

I. OF LriTIJG 

OF DE.AJ) EJ,lBRYOS 

III .. MORTALITY 

" 

1 .. or corpora in 

2. 'age' or tract ova 

3 .. or time t:rom recovery to 

or or ova at 

5 .. Number of' ova 

of' ewes 

7,. co,.ler of' ewes 



R v 

to oest-rus 1 

onset of 1 

onset of the 

other ha~f' ewes were 

killed No recipient ewe was if it to 

nu.111ber of ewes undernent ovum 

or re~urned to oestrus 19 

shovrs thirteen ewes on 19 

Of these ewes, nine either 

four ewes no 

tissue 

of 
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Ntunber of ova tr~:tnsferred and ei the 
of' ewes Ol' the mm1b er of ewes to oestrus 

'"*""·-· ... 
on- Number of Number of e·wes 

set of to 

4 3 2 1 0 2 1 0 1 0 oestrus 
19 19 

ZI ... Wii4iiiiHWi4iii~- *"'-----· 
19 - 1 2 1 3(3) 3 3 {3} 

1 7 6 
1 1 3 3 6 

19 - -t 2 2( 1) 5 1 [ 1) 

1964LR 1 9 7 
1 3 5 

-
19 - 2 1;. l;. 3( 1) lc~~ 13 2 ) 

{1} 
3[2) 8 

[1] 
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1 19 - 6 4 4-

----
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Number of: ewes 
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G-reen Winters (1 

found to be of ·19, 20 

of aee 

r;ere seen 

of occ1.:~.r-.ced in some T'ne 

upper limb ·were at the 19 

19 20 s of nurnber could be cou.11ted 

at of age the 

and of dif:f'icult. accurate count 

was 22 .~che methods in 

No is of' in 22 
" 

on tlu"'ee measurements for crovm-

on 

at the 1 

Once dis :f'ree of' 

:f'or en accurate count of the nu.mber of 

to on the number of from 17 s of 19 - of 

age are in 21 .. the 
.,_. 
t..tl.nle of the number of: 

these 17 of their theref:ore 

in s .. 

The between 

age 

to the size 

of 22) .. was found to not 

at the 5 cent 
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of '\ 1 0.,084 ( 2, 
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of differences of 
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II. 

Four ewes 

to 

19 

19 

19 

19 

Some ewes 

of blood of 

23) .. 

a 

its uterus filled 

which was 

even after 

their 

" 
of 

B L E 2 

of 

15 

22 

6 

a 

an 

a tb~ck crea~ mass. 

as In these 

saline 

vessels lvas 

of cro·wn-rump 

an 

1 .. 

1 .. 47 

mass of tissue 



III .. 

of ewes not retu1~ed to oestrus 

19 - or onset of: oestrus a the 

te of transferred ova. 

l~wes on 1 not ( 

were killecL s " 

15 1 

of' 

' . , \7n:tcn and 

.. T'.tll'ee of the 

the of the 

ewes contained the remains of 

recent 

the 1 season a of ev1es killed at 

.35 was of extent of 

killed at 

contained No of BJJ.y 

no one returned 19 

of the oestrous a 

in t.~e group 

transferred not 

in either or - it concluded 

ova or 

occurred 19 onset of· 



must occm'recl at, or to, 

of so ewes to return to 17 of 

There v;as no pos 

to ovum , or 17 

until 19 onset of was 

No evidence 19 and 

v:as 

1 • 

of transferred ova in 

ewes of the four sified the 

number ova lutea per .. 
no of the 

number of ewe the of 

ova., 

At necessa.F.f to transfer ova from different donors 

to one the number of ova which 

results of 'age' of 

of ova. from ewes ,was 

in the ova were from 1.5 hr 

other in ' of ova were measured in hours from 

onset of oestr11s .. 
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1 

1 

Total 

Nurnber 
of: 

corpora 
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ewe 

2 

1 

2 

2 

'I 

2 

2 

1 

v b 
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2 

3 

7 

21 
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26 

39 (a) 

33 (b) 
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13 
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7 5 

13 

19 
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Nurr:ber of 

hr older 5 0 0 

older 4 0 

l::r older 16 
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ova the ve 
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The 

were arf'ected in E'~es or 

ova ' ). There in rate 

or those to younger ova .. 

was found in the of ova 

in which was 4 hr older to 3 hr younger 

in hr a 

chance :for in older in this it was 

not .. 

3 .. 

recoverr:J of 10 cent of' ova were stored 

minutes before resul no in 

ot: from recovery 

vdthin the of time in 

1 ova at the 2-cell, or 

4-cell to of of these ova 

survived to the 1 9 further ten ova 

have 

ova to 

In reasons for 

ova y;hich 

ova of of 
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