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REPRODUCTIVE PERFORMANCE OF MERINO EWES 
DOSED WITH SELENIUM PRIOR TO MATING 

G. H. SCALES 
Tara Hills High Country Research Station, Omarama 

SUMMARY 

Dosing Merino ewes with 5 mg selenium approximately 17 days be- 
fore mating significantly reduced the proprYrtion of barren ewes by 
12% in three out of four trials. The reduction in barrenness asso- 
ciated with pre-mating selenium adminsistration was greater for 
ewes grazing ryegrass/wlover pastures (15.0%) than for ewes graz- 
ing luceme pasture (8.9%). The application of selenium to the 
pasture via superphosph’ate prior to mating; significantly reduced the 
proportion of barren ewes by 8% relative to control ewes, but 
was not as effective as oral dos,ing (14.3%) under the experimental 
co’nditions imposed. 

Dosing ewes with 5 mg selenium prior to lambing in addition to 
mating, significantly reduced lamb mortality from birth to weaning. 
Little additional response was obtained by dosing lambs with 
selenium at tailing, although in the absence of selenium at lamlbing, 
substantial reductions in lamb mortality and improvements in wean- 
ing weights were made. 

INTRODUCTlON 

The South Island high country covers an area of over 3 million 
ha and includes in excess of 1.7 million sheep of which ap- 
proximately half are Merinos. Recent survey results (Hughes, 
1973) indicated that lambing percentages of Merino flocks 
were little better than 80%. The extent to which selenium 
deficiency is responsible for the poor reproductive perform- 
ance in Merino flocks has not been fully ascertai.ned. Hartley 
and Grant (1961) showed that dosing ewes with selenium 
one month priosr to mating and repeated monthly up to 
lambing dramatically reduced the ind.dence of barrenness in 
Romney ewes. Later, Hartley (1963) reported that the effect 
of pre-mating seienium administration was to reduce the 
embryonic mortality between three and four weeks post con- 
ception. 

The o’bjectives of this experiment were to examine the 
reprolductive performance of Merino ewes dosed with selenium 
prior to mating and to determine whether this response was 
consistent with differing seasons, pasture types and method 
of selenium administration. 
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EXPERIMENTAL 

A series of 5 trials was conducted between 1967 and 1973 
at the Tara Hills High Country Research Station and Qhau 
Downs Station in the Omarama district of North Otago. 
Trial 1 (1967): This trial was exploratolry in nature and de- 
signed to isolate the causes of poor reproductive performance 
in Merino ewes. One hundred-and-twenty-five Merino1 2-tooth 
and g-tooth ewes were joined with 4 Merino rams for a 7- 
week mating period commencing May 10. Ewes were grazed 
at 13/ha on lucerne pastures during mating and subsequently 
lambed on ryegrass/clover pastures where observations were 
recorded on reproductive performance. 
TviaZ 2 (1968): Five-hundred_ Merino 2-tooth ewes were allo- 
cated to a pre-mating selenium dosing treatment and a con- 
trol treatmeEt. Treated ewes were dosed with 5 mg selenium 
17 days prior to mating a.nd both groups subsequently trans- 
ferred to either lucerne o’r ryegrassjclover pastures. Two rams 
per 100 ewes were added on May 10, for a 6-week mating 
period. All ewes were lambed on ryegrass/clover pastures 
where observations on reproductive performance were re- 
corded. At tailing (November 25, 1968) half of all lambs were 
dosed with 2 mg selenium. 
Trial 3 (1968): This trial was conducted on Ohau Dolwns, a 
typical extensive sheep run in the Omarama district. Three- 
hundred-and-thirty mixed-aged Merino ewes were randomly 
allocated to a pre-mating selenium and control treatment. 
Treated ewes were dosed with 5 mg selenium 17 days prior 
to joining with rams and both groups subsequently mated 
together at the rate of 2 rams per 100 ewes on unimproved 
tussock blocks at a stocking rate of 1 ha/ewe. Details of bar- 
ren ewes, wet/dry ewes and lambs tailed were recorded on 
December 2, 1968. 
Trial 4 (1969): Four-hundred Merino 2-too’th ewes were ran- 
domly allocated to the following three treatments at mating: 
single oral dose of 5 mg selenium 27 days prior to mating, 
pasture selenium adminis’tratio’n via the fertilizer and a con- 
trol treatment. A 24 ha irrigated ryegrass/clover mating block 
was subdivided ir.to three replicated areas and allocated to 
the above treatments. All areas were to’pdressed with 125 kg 
of superphosphate/ha 21 days prior to mating, the selenium- 
fertilizer replicates containing 68 g sodium selenate (31 g Se)/ 
ha in addition to the fertilizer. Grazing commenced 16 days 
prior to mating and rams added at the rate of 1 to 60 ewes 
on May 14. Ewes subsequently lambed on ryegrass/clover 
pastures where observations o’n lambing performance were 
recorded. 
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Trial 5 (1973): Three-hundred-and-sixty Merino 4-tooth ewes 
were randomly aliocated to a pre-mating selenium treatment, 
a pre-mating and pre-lambin, v selenium treatment and a con- 
trol treatment. Both pre-mating selenium groups were dosed 
with 5 mg selenium 21 days prior to mating. Rams were added 
at the rate of 1 to 60 ewes on May 8 and all treatments grazed 
together on a 164 ha improved tussock hill block at a stocking 
rate o’f 2.2 ewes/ha. Following wintering on hill blomcks the 
pre-lambing selenium treatment ewes were dosed with 5 mg 
selenium 2 weeks before lambing. E:wes lambed on either 
lucerne or ryegrass/clover pastures at approximately 20 ewes/ 
ha. At tailing (No,vember 6, 1973) half of the lambs from each 
treatment were dcsed with 2 mg selenium. 

RESULTS AND DISCUSSION 

LAMBING PERFORMANCE OF MERINO Z-TOOTH AND 8-TOOTH 
EWES 

Trial 1 (1967): A comparison of the reproductive performance 
of 2-tooth and 8-too’th Merino ewes is presented in Table 1. 
It is apparent that the low percentage of lambs weaned from 
2-tooth ewes can be directly attributed to the low level of 
twinning and the high prolportion o’f barren ewes. Two-too’th 
lamb mortality was relatively low which is inconsistent with 
the concept that the 2-tooth Merino ewe is of poor maternal 
ability. 

Although 2-tooth barrenness was high, liveweights were ap- 
proximately 45 kg at mating, lvhich can be regarded as well 

TABLE 1: KEPRODUCTlVE PERFORMANCE OF MERINO 2-TOOTH 
AND 8-TOOTH EWES’ (1967) 

2-tooth &tooth Difference 
O/b % % 

Barren ewes 28.8 15.2 - 13.6** 
Twin-bearing ewes 6.4 30.4 24.0*’ 
Lambs born 77.6 116.0 38.4”” 
Lambs stillbornl ._.. ,,,, 5. I 2.7 - 2.4NS 
Lamb mortality’ ,,., 4.3 9.2 4.9NS 
Lambs weaned ..,, 70.4 102.4 32.0*” 
Age at weaning (days) 101 106 5 1x: 

-___ ____- 

’ Data expressed as a percentage of ewes joined with the ram. 
’ Percentage of lambs born. 
3 Percentage of lambs born alive. 



TABLE 2: COMBINED EFFECTS OF DOSING WJTH SELENLUM PRJOR TO MATING AND PASTURE TYPE 
AT MATING ON THE REPRODUCTIVE PERFORMANCE OF MERlNO EWES’ (1968) 

__- g 
No Selenium/ Seelerhnl No Selenium/ Selenium/ 

Lucerne Lucerne Difference Ryegrass R yegrass Diflerence 
% % % % % % 

.___ .___- 
Barren ewes 14.7 5.8 - 8.9” 20.0 5.0 - 15.0)” 
Twin-bearing ewes 4.0 4.1 O.lNS 0.9 4.2 3.3NS 
Lambs born 90.2 98.3 8.1’ 80.9 99.1 18.2** 
Lambs stillborn’ 2.7 3.4 0.7NS 1.1 0.8 - 0.3NS 
Lamb mo~rtality’ 9.3 6.1 - 3.2NS 5.4 9.4 4.ONS 
Lambs weaned 79.5 89.2 9.7NS 75.6 89.1 13.5’ 

___~. 
’ Data expressed as a percentage of ewe; joined with the ram. 
2 percent’age of lambs born. 
3 Percentage of lambs born alive. 

TABJ,E 3: EFFECTS OF DOSING WITH SELENIUM PRIOR TO MATING AND PASTURE TYPE AT MATING (II 
ON THE REPRODUCTIVE PERFORMANCE OF MERINO EWES’ (1968) 

Control 
% 

Selenium 
% 

Barren ewes 17.3 5.4 
Twin-bearing ewes 2.5 4.2 
Lambs born 85.6 98.7 
Lamsbs sti~llbom* 1.9 2.1 
Lamb mortalit? 7.5 7.8 
Lambs weaned 77.6 89.1 

Difference R yegrass 
% % 

Lucerne 
% 

Difference 
% 

- 11.9** 12.4 10.3 
1.7NS 2.5 4.1 

13.1** 90.2 94.2 
0.2NS 0.9 3.1 
0.3NS 7.6 7.7 
11.5** 82.5 84.3 

- 2.1NS 
1.6NS 
4.ONS 
2.2NS 
O.lNS 
1.8NS 

%ata expressed as a percentage of ewes joined with the ram. 
’ Percentage of Jambs born. 
3 Percentage of lambs born alive. 
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grown compared with the 35 kg average reported in high 
country 2-tooth flocks (Coolp and Clark, 1966). Recent work by 
Allison (1973) has shown that barrenness in 2-tooath ewes can 
be markedly reduced by increasing the proportion of rams 
joined with the ewes at mating, whic,h coluld explain the large 
difference in barrenness between the a,ge groups in the present 
study, since rams were joined with both groups at the rate 
of 1 to 64 ewes. However the extent to which selenium de- 
ficiency ,during mating was responsible for impaired reproduc- 
tive performance jn the above study .is not known, although 
the trial isolated fertility problems that were more closely 
examined in subsequent trials. 

EFFECT OF PRE-MATING SELENIUM ADMINISTRATION ON EWE 
FERTILITY 

Trial 2 (1968): The effect elf dosing 42 kg 2-tooth Merino ewes 
with 5 mg selenium 17 days prior io mating is shown in Table 
2. Selenium administration significantly (P < 0.01) reduced the 
proportion of barren ewes relative to control animals result- 
ing in a substantial increase in the proportion of lambs born, 
especially on ryegrass/clover pastures. The reduction in 
barrenness associated with selenium dosing was consistent for 
all liveweights and was not accompanied by a proportionate 
increase in liveweight during the mating period ( 1.4 vs 1.7 kg 
for control and #selenium, respectively). Although the propor- 
tion of multiple births and lamb mortality from birth to wean- 
ing was little affected by selenium at mating, the. percentage 
o’f lambs weaned was increased by 11.5% (Table 3). While 
the responses to selenium are less than those reported by 
Hartley (1963) they nevertheless represent substantial in- 
creases in lamb production. 

The mean date of lambing (October 21, 1968) together with 
lamb liveweights at birth or weaning were little affected 
(P > 0.05) by pre-mating selenium administration. Dosing 

TABLE 4: EFFECT OF DOSING MERINO EWES PRIOR TO MATING 
ON REPRODUCTlVE PERFORMANCE’ (OHAU DOWNS, 1968) 

Control 
% 

Selenium Difference 
% % 

Barren ewes . . . . 35.2 23.7 - 11.5* 

Wet/dry ewes ,... 1.9 5.2 3.3NS 

Lambs tailed ,,,. . . . . 64.0 73.0 9.0** 
_______~_ 

I Data expressed as a percenstage ‘of ewes joined with the ram. 
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TABLE 5: COMPARISON OF PRE-MATING SELENIUM ADMINSTRATION METHODS ON THE 

REPRODUCTIVE PERFORMANCE OF 2-TOOTH MERINO EWES (1969) 
- -____ - .__- 

Control Ord Dosing Fertiliser-Selenium 
% % 9/o 

-__~ ____. 
Barren ewes 20.1 a 5.8 b 12.1 b 
Twin-bearing ewes 3.9 a 2.5 a 5.6 a 
Lambs born 83.7 a 96.7 b 93.5 b 
Stillborn lamb? 0.9 a Oa 2.6 a 
Lamb mortality3 2.8 ab 7.7 a 2.6 b 
Lambs weaned 80.6 a 89.2 b 88.7 b 

________ 
’ Data expressed as a percentage of ewes joined with the ram. 
’ Percentage of lambs horn. 0” 

’ Percentage of Iambs born alive. $ 
ab: Differing letters among rows denote significant differences among treatment means (P < 0.05). !Z 

TABLE 6: PASTURE AND BLOOD SELENIUM LEVELS (TARA HILLS, 1969) 

Duys ujter Topdressing 
Pi-e-mating 

-5 

Pastrrre ppm Blood ppnz 
Mating Lambing Pre-mating Mcrting Lumbing 

57 156 --B 4s 156 

Control 0.012 0.042 0.011 0.023 0.032 0.026 
Oral - Se 0.014 0.045 0.019 0.017 0.058 0.034 
Fertilizer - Se 0.008 3.350 0.140 0.017 0.307 0.22 I 
__~ _ __-- _____ 



lambs with 2 mg selenium at tailing failed to increase weaning 
weights or reduce lamb mortality and was independent of the 
ewe’s selenium status at mating. 

The reproductive performance of ewes grazing lucerne or 
ryegrass/clover pastures at mating was similar and differences 
in the proportion o’f barren ewes and twin-bearing ewes failed 
to reach significance. Coop and Clark ,(1960) have shown re- 
ductions of up to 10% in twinning rate and increases of up to 
1 to, 2% in barrenness in ewes mated on lucerne pastures. The 
discrepancy between their data and’ the present results may 
be explained by the fact that lucerne-grazed ewes gained 3.1 
kg more liveweight during the 6-weeks mating period than 
ryegrass-grazed ewes. However, regression of twinning rate on 
liveweight gain during mating showed an increase in twinning 
of 4.8% for every 10 kg liveweight gain which can be compared 
with the value o’f 13% reported by Co~op (1962) for Corriedale 
ewes. Correcting the twinning rate elf rhse lucerne group on the 
basis of Coop’s estimate reduced the proportion of lambs born 
by only 4% which was insuthcient. to create differences 
between the two pasture types. 

Trial 3 (1968): Results of the Ohau Downs investigations are 
presented in Table 4. Pre-mating selenium adminjstration sub- 
stantially decreased the proportion of dry ewes and increased 
the tailing percentage by 9%. Lamb mortality as measured by 
the pro’portion of wet/dry ewes was not significantly reduced 
by the pre-mating selenjum treatment. The reduction in barren- 
ness associated with the selenium treatment was independent 
of the liveweight at mating and of the age of the ewe, although 
results were variable. 

METHODS OF SELENIUM ADMINISTRATION 

Trial 4 (1969): A comparison of different methods of selenium 
administration to 2-tooth Merino ewes prior to mating is pre- 
sented in Table 5. The pro’portion of barren ewes in the control 
group was reduced. from 20.1 % to 5.8% with a single oral dose 
of 5 mg selenium 21 days prior to joining with the rams, al- 
though twinning rates and lamb mortality were unaffected. 
Higher lamb mortality in the oral selenium group, while not 
significant, was responsible for the reduced advantage in wean- 
ing percentage. 

While the reduction in barrenness associated with ewes 
grazing selenium-topdressed pastures during mating was not 
of the same magnitude as oral dosing, it was nevertheless sub- 
stantial and significant. As with oral dosing, the proportion of 
lambs bo’rn was considerably improved, resulting in an 8.1% 
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increase in the weaning percentage. With the exception of 
barren ewes there were few differences between oral dosing 
and selenium/fertilizer treatments. 

The application of selenium in the form of Na,SeO, to the 
pasture via fertilizer is a convenient method of adminisitration 
to grazing animals and has been shown to be effective in 
raising pasture selenium levels (Van der Elst and Watkinson, 
1972). The reason for the lowered performance omf the 
selenium/fertilizer treatment relative to the oral dosing treat- 
ment in reducing the propolrtion of barren ewes is not 
clear. Possible time lag factors mlay be involvad since 
the ewes commenced grazing selenium-topdressed pas- 
tures only 16 days beifore mating, which may have been in- 
sufficient time for assimilation of adequate amounts elf selen- 
ium into the blood ‘and tissue system. However, Davies and 
Watkinson (1966) have shown that considerable fomliage con- 
tamination occurs, resulting in substantial consumption of 
selenium in the first 30 days following selenium application. 
This would appear co,nsistent with the present res,ults (Tabmle 
6) which show large increases in pasture selenium levels fol- 
loswing an application of 35 g Se/ha. Toxicity factors as re- 
ported by Grant (1965) could also be invo,lved. Levels in- 
creased up to 3.35 ppm 57 days after topdressing but declined 
to 0.14 ppm 156 days after application. Oral dosing with selen- 
ium has increased the blood selenium levels above the control 
animals which suggests that blood selenium levels of 0.032 
ppm and corresponding herbage levels of 0.012 to 0.042 ppm 
are insufficient to avoid infertility problems. 

TABLE 7: EFFECT OF PRE-MATING AND PRE-LAMBING 
SELENIUM ADMINISTRATION ON LAMBlNG PERFORMANCE OF 

MERINO EWES’ (1973) 

Barren ewes 
Twin-bea’ring ewes 
Lambs #born 
Lambs stillborn’ 
Lamb mortality3 
Lambs weaned 

Contrd 
% 

5.3 a 
0.8 a 

95.7 a 
1.8 a 

15.4 a 
79.5 a 

Selenium Selenium 
(mating) (mating and lambing! 

% % 

6.0 a 7.6 a 
3.4 a 2.5 a 

97.4 a 94.9 a 
2.6 a 3.6 a 

19.8 a 0.9 b 
76.1 a 90.7 b 

’ Qata expressed as ‘a percentage of ewes joined with the ram. 
2 Percentage of lambs born. 
3 Percentage of lam’bs born alive. 
ah: Differing letters among rows denote significant differences among 

treatment means (P < 0.05). 



TABLE 8: EFFECCT OF SELENIUM ADMINISTRATION TO EWES AND LAMBS ON LAMB MORTALITY FROM 
BIRTH TO WEANING (1973) 

Erie Treatment Contrd Selenium Selenirrm 
(muting) (muting uncl lumbirzg) 

Se Nil Se Nil Se Nil 
Lumb Treatment’ % % % % % % 

Lamb deaths - 
birth to tailing2 - 7.0 ab - 17.1 a - 1.8 b 

L,amb deaths - 
tailing to weanins 0 24.5”* 2.1 20.7%” 0 ONS 

Lzmb deaths - 
birth to wean8in$ 0 29.8”” 2.1 34.4** 0 1 .SNS 

_~~-.-______.~____._~ 

’ Lambs dosed with 2 mg selenium at tailing (Nov. 6. 1973). 
‘Percentage of lambs born alive. 
J Percentage of lambs alive at tailming. 
ab: Differing letters among rows denote significant differences among treatment means (I’ < 0.05). 
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SELENIUM AT MATING AND L~MRING 

Trial 5 (1973): A comparison of the reproductive performance 
of Merino 4-too’th ewes dosed with 5 mg selenium 20 days 
prior to joining with rams and undosed ewes is presentea 
in Table 7. The proportion of barren ewes, twin-bearing ewes 
and lambs born was not affected by pre-mating selenium 
administration. Although the pasture selenium levels were 
relatively high (0.035 to 0.039 ppm) during mating, they were 
comparable with levels observed in 1969 in which a selenium- 
responsive, ewe-barrenness problem was encountered. How- 
ever, it is po’ss#ible that the herbage selenium levels may differ 
from that selected by the ewe, an effect magnified by the 
diverse plant species available. Although ewe liveweight at mat- 
ing (37 kg) was lighter than in the 1969 trial (46 kg), gairrs 
during the mating period (2 kg) were comparable. As with 
previous trials the response to selenjum was not affected by 
the liveweight at mating. The variability in selenium response 
between the two seasons highlights the problems of using 
pasture seienium levels as an indicator osf the magnitude of 
the ‘selenium-responsive bmarren-ewe pro’blem, especially under 
the diverse vegetative and management conditions experienced 
in high country areas. 

Table 8 shows the effect of dosing ewes prior to lambing 
on lamb mortality together with the influence of a single dose 
of selenium to lambs at tailing. Dosing ewes at lambing 
markedly reduced lamb mortality from birth to weaning. The 
reduction in lamb mortality associated with dosing lambs at 
tailing was confined to lambs from ewes not previously dossed 
at lambing. Although dosing ewes at lambing significantly 
increased lamb weaning weights (Table 9), dosing lambs fro’m 
treated ewes failed to elici t further responses and is con- 
sistent with the findings of Hartley (1961 ). Dosing lambs from 

TABLE 9: EFFECT OF SELENIUM 4DMINISTRATION TO EWES 
AND LAMBS ON LAMB WEANING WEIGHTS (1973) 

Ewe Treatment 
Control SdWZiCU72 

kg kg 
Difference 

kg 

Ccntrol 19.6 a 
Selenium (mating) 18.9 a 
Selenium (mating and lambing) 20.9 b 

21.2 a 
21.3 a 
21.4,a 

2.2;: 

2.4” 
0.5NS 

’ Lambs dosed with 2 mg selenium at tailing (Nov. 6, 1973). 
ab: Differing letters among columns indicate significant differences among 

means (P < 0.05). 
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untreated ewes increased weaning weights to levels compar- 
able with lambs from treated ewes. Greatest responses to 
selenium at tailing were obtained with lambs grazing lucerne 
pas’tures as compared with ryegrass/clover pastures, which 
to some extent is explained by the lomwer pasture selenium 
levels in the lucerne group (0.040 ppm vs 0.026 ppm for rye- 
grass and lucerne, respectively). 
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