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A REPORT INTO THE THVESTIGATION PROGRAMME 1977/78 AND RECOMMENDATIONS FOR THE CONTROL:
AND_ERADICATION OF BRUCELIA OVIS TINFECTION LN TALKLAND ISLAND RAMS,

RESUME A synopsis is given of the world and Falkland Island history of Brucells
ovis infection, The discase is briefly described and the laboratory
technique, materials and the testing method used in the investigation
programme are discussed. The results show that the incidence is wide-
spread but at a low level (3.56%) with the majority of farms known to
be infected. It is suggested that eradication of this disease iz possible
basing laboratory diagnosis on the Agar-gel diffusion test. Recommendations
are made for the control and eradication of one of the very few infectious

bacterial diseases of Falkland Island sheep.

IBTRODUCTION

Ram epididymitis ceused by Brucella ovis was first reported in 1955 in
Australia and Wew Zealand. It has subsequently been reported in many sheep—
raising countries including the United States and Argentina., The first published
report concerning the disease in the Falkland Islands was in 1971 (Davies et al,
1971) although it is reported that a visiting Veterinarisn had diagnosed epidid-
ymitis prior to this date.

Confirmation of the disease was obtained in 1969 by laboratory culture of
the Brucella organism (Davies et al, 1971). It was thought that, at that time,
the disease was limited in ite distribution throughout the Isiands with the main
incidence occuring on a farm which had imported rams from Australia., A warning
was given that unless breedera were constantly vigilant and regularly exzamined the
rams, the disease could becopc a widespread problem.

In 1974, it was reported (Bostelmenn 1974} that Brucella-derived epididymitis
was a widespread problem and strict control measures were advised. A limited number
of ram serum samples were sent to the Pan American Zoonosis Centre in Argentina:
for laboratory diagnosis. Subsequently most farms became engaged in thelir own
control programmes based on separation of the old rams from the young ones - some-
times with the slaughber of all mature rams - and menual examination of the rams'
genital organs, Although therve is no information available concerning the incidence

of Brucella ovis infection in flocks at that time, it would appear that these

control measures have considerably raduced the numbers of infected rams,

In 1976 with the existence of a veterinary diagnostic laboratory - albeit of
limited proportions — the farmers were informed that it would be possible to
investigate the incidence of the disease by the local examination of ram serum
gamples,

This paper reports the Tindings of the survey and makes several recomnendations.

ABL DL aass

Brucella ovis primarily causeg a chromiu infeection in rams in which the

bacerial damage and subsequent voustion by the animal often results in decreascd
functional capability of th: testes anc opicidyunides. A ram may excrete the

bacteria for many yzars withouw showing any palpeble lesions,
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Invasion by Brucella orgenicms on & uregmant ewe's placental membranes caused
interference with the npubrition of the developing foetus resulting in reduced lamd
birth weights, inecreaced perinalal mortality or abortion. The pressnce of the baoi-
eria in the uterus of a ewe may alsc cause interference with the implantation of a
fertilized ovum.

Although a very smell percentage of ewes may carry the bacteria from one
pregnancy Lo the nexy, the vast majority are thought to shed the infection soon
after the termination of the pregnency. Soie lambs may be born with positive anti-
body titres but it is thought unlikely that congentisl infection leads to the
production of Brucella ovig organisims in the mature animal,

Rems wusually become infect=d by mating with infected ewes; but they may also
become contaminated during the course of thelir pre-scasonal homogexual activities

or ™ zontact with infected foetal membranes or discharges from ewes.

TABORLTORY TECHNIOURS

¥either physical examination of the testes Tor gigns of epldidymitis nor

cultural examination of semen for the isolavico of Irucella ovig can be relied
upon to identify all infected male animals, The complement-fixation test hys come
to be accepted as an effective diagnostic test for individual animals upon which
control measures can be based but is complicated and reguires highly trained
personnel and laboratory eguipment. It was therefore decided to base the diagnosis

of Brucella ovig infection on the Agar-gel Diffusion Method (Myers et al 1970) the

reaults of which are similer to those obtained by the complement-fization test,

The Agar—-gel Diffusion Method is based on the detectisn of antibodies in those
rams which have becoms infected with Brucella ovis bacteria. The test is performed
by the application of a thin layer of a sultable type of agar onto a microscope
slide. When the agar has become gemi-solid a trough is cut in the centre and five
small wells are culb on either side of the trough, Extracts of shattered Brucella
ovis bacteria are placed in the trough and a small sample of serum from each of fen
rams is placed in tha wells. The micrmoscope sglide is then placed in an incubator

for 72 hours., If a ram is infected or has been infected with Brucella ovig bacteria,

he will have antibodies circuisiing in the blood stream whicl have been produced
sparifically to counter that infection, In the test, these antibodies diffuse through

the agar-gel from the wells and meet the extracts of Brucella orig bacteria (the

antigen) which ars diffusing cutwards from the frough., Where these two (the anti-
bodies and antigen) meet, & small white line of reaction is formed between the well
and the trough. Thoge rams which contributed the serum which produces the white

line are, or have been, infected with Brucella ovig bacteria. Absence of a white

11

line of reaction signifies thev the rams dn not have the antibodies against Brucelli:
ovis and therefore probably do not have the infection. It should be recognised that,
ailthengs bais test ig over 9% scourate in revealing infected animals, it is not
100% acerrste, In other wewds, a srell nuwber of ifulecied animals will appear to

he wn~tifectad,

The resulis oFf $he teat s-oe gcored 2p w arvlirsry scale equivalent to numbers
0 to .. "Mhe lowest figwre siodlyirg edscucs oF vsacwicn 2nd 5 corresponding to a

gtrongly positive reaction.
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The microslides were examined after 48 hours and 72 hours and all reactions
noted. It is estimated {sat laboratory time consumed by the processing of these

samples was approximately 3 minubtes per ram sample.

MATIRTALS

The Brucella ovisg antigen was supplied free of charge hy the Pan American

Zoonosis Cenfre near Buenos Alres. The freeze dried contents of the sealed vials
provided when reconstituted with 2wl of sterile water, sufficient antigen for 4
microslide teste {(equivalent to 10 rams per slide).

All other lawvoratory equipment and chemicals were supplied by the Ministry of
Overseas Development under Technical Assistance terms for the Grasslands Trials Unit
Laboratory.

Blood samples were taken from rams using sterile evacuated tubes (Vacutainers :
Becion-Dicldnson). These tubes and needles were purchased from England and the farms

were charged a fee to cover the purchase and freight costs.

TESTING METHOD

Bach ram wag resitrained in a sitting position which enabled the scrotal con~
tents to be examined and the blood sample to be withdrawn without the ram or the
operator having to change position. Bxamination of the scrotal coutents was by
manval palpation and, although some rams with palpaocle abnormalities were blood
samg.=4, the majority were rejected forthwith. A brief examination was also made
¢f the prepuce and penis and any with defects were rejected. The blood semple was
taken from the left jugular vein.

The blood sample tube was then labelled and the ram's number (either & spray
mark or ear tag nuzber) and age were recorded. (On some farms it proved impossible
to record the rams! ages).

1t was decided not to test all the rams rejected for physical defects duc to
the problems of having to carry morc blood sampling tubes in the Alrcraft and also
because stocks of the anvigen were alimys limited and it was considered more important
to test those rams which were %o be used for breeding,

The farms were advised to kill all rams which were found to have palpable
aboormalities whether or »ot they were considered to be Bimicelis-induced lesions.

The blood samples were stored at as cool a temperature as could be found on
the farms until they weve transported to Stanley for laboratory processing. The
delays in trensportation werce freguent, caused considerable anxiety and, when long,
woere considered to introduce a degree of uncertainty about the test,

Overall the rate of testing was estimated to be one ram in 40 seconds.

fwo farms have had all the raes vzated duwice anl 24 fsrms have had but one test.

& smell sanpls of raws on a ifurther D farms have also been tested,
Testing began in May 1077 and conciuded in April 1S78 with the mejority

(4,004 being testsd Detwoen Temiary ant Lprll Ly, tee resulis are as follows:-
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NOWBLR i DAMS Tug 5D 4,710
NUHBEL FOUND 1HFECTED 168
PERUITTAGE OF GTAL 3,560
NUNBER OF RAMY IJ THE FAIKLANDS 7,951 {approx)
PERCENTAGE TESTED _ 59% (approx)

O0f farms on which all the rams have been tested, the distrivution is as followri:--

GROGRLPHICAT, INCIVENCE

1Rba _ YEST BATRTAND BAST FATKIAND
MATRLAND ISTANDS MAINLAWD
WUMBER OF WARYS THITHED 6 5 T
HUMLER OF FARMS WOT TESTED 1 3 10
WUNZ#R OF FARMS INFVECIED 5 1 6
FUMBEE OF RAMS TLSTED 1,597 377 1,601
NUMBER OF INFECTED RAMS 66 1 53
PERCENTAGE OF TOTAL RAMS 3.3% 0.27% 3.3
VARLATION IN PERCENTAGH 0 %o 8.2% 0 to 0.687 0 to 7.2%

One cther island was also tested and one ram was found infected.
* Two ¢f these farns were (ested twice.
Gf the 3 farms on which small samples of tie ram population were tested (a

total of G4 rams) one yam was Tound to be infected.

Thae two farms which were tested twice showed a decrease in the incidernce,
Farm A which was tested in May 1977 and April 1978 was apparently free from Brucells
ovis infection on the second test, the first test having revealed a 4.9% incidence.
Farm B, tested in May 1977 and Januvary 1978 showed a decrease in incidence fyon
954% to 637%. It is thought that this second figure would have been much Jower if
the zams had not been aliowed to run =nd mete with a zrall number of ewes immediately

pricy %o and at, the time cf the firast testing.

The Age Incidernce was ay follows:-

, MIXED _
LGE (years) 1 2 3 4 5 6 7,7+  AGES  TOWLL
FUMBER OF RAMS TFITED 1071 817 843 569 214 21 z7 1068 4710
PERCENTAGE TNTEGTED 2,15 4,65 4.03  4.57 2.80 6,59 5.40 2,25 3.5

Ho ram which huad not heen shorn at least once was tested.

It is interesting to note that the lower incidence in the % year old rams
coincides with the pereiod when Mr., K. Y. Postelmann M.R.C.V.S5. was resident in the
Falliands Tor 8 months and active in the sdvocziion of a control progrzmme based on
marnusl palipation of 4k vams  cestes and meperation of the young rams from the older

ones, Thode rams wsrs Jeog than a prar cld a6 that thue.



LISCUSSTON

From the figures giv:in above, it cza be seen that Brucella ovis infection is
widespread amongst the raws of the Faiklend Islends and is known to be present on
14 farms. Although tuz overall incidence is not very high, it is quite probable thzt
the infected rams camn:e an appreciable incerease in perinatal moriality and decrease
in lamb marking percentages.

It is apparent that sowe rans are retained until of guite considerable age and
that there is a higher level of infecltion in thess old rams than iﬁ youger ones,
These older rams are usually of the conformation particularly favoured by the farm
manager and may well have been imported firom another farm several years previvusly
and so retained for thelr "special" breeding value.

During the course of the testing programme, it became apparent that few farm
uay.2rs routinely tested their rams by manual palpation of the scrotal contents,
This fact was substantiated by the numbsr and type of the lesions detected. This
type of simple examination, on which there has been ample advice published locally,

must be regarded as a wroutine job whether or not Brucsila ovis infection is known

to exist on a farm, Such ezamination would eliminate a high »roportion of those rams
which are subfertile or stzrdle due to bacterial infections such as that dus to

Corvachbacterium ovis (the "boils® bacterium} or due to congential or acquired deform—

ities, 411 rams should be examined befors they are put with the ewes and again vhen
they are removed from the ewe flocks.,

The persistence of the Brucella ovis bacteria and the care which must be taken,

is shown by the two farume which renorted that they had slaugatersd all their rams bub
the hoggs 5 or 6 years ago. However, the infection still persists.

Although vwositlive anltibody tiltres to Brucella Canis have been reported in

human serun samples, there is no evidence yet available which suggests that some of

the ovine serum samples showing positive reactions are dus to Brucella Canis and not

Brucella ovisg infection.

RECCMMENDATIONS
Wow that the iaovestigative programme has been comvleved, the farms can move on
to the stage of tighterning their control methols with the eventual aim of eradication

of %he disease, T[o this end, it is recomeended that all ranms be manually examined

before they are put to the ewes and again when they are removed firom the ewe flocka.

It is recommerded that, on infected farms, the rams be removed from ewe flocks

before the lambs are born.

It is recommerfed that, when the ranms are gathered for testing of any sort, all

those absent are located as socon as possivle and either tested or slaughtered,

It is recommsuded that «ll rams are slaughiered =% 5 yeaurs cld at the latest.

(Incilentally, it Jo congddered that retention of rams beyond this age is a tacit
adriassioa of a very low pate of goneti~ iwprovenment or the complete sbsence of any
genetic improvement at all.)

3 -

Tioas recommancsd that young wowu Bs wedi separave from older ones at all times.

This separatiou may be i Sha form 0¥ wuwanlog vwe coun3zoutbtive age groups of rams
together throughout vheir fvos. or alternatively, keeping each age group separate

from all others.
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It is recommended that, ia the absence of a more efficient and feasible test—

ing method, control and wliimetely eradiczation is based on results obtained from the
sgar—gel Diffusion Method. (4@)
Acknowledging {he Tact thet the AC test is not 100% accurate (the inacecuracies

being due to false neuuzatives), it is reconmended that a farm may not be considered

free from Brucella ovis infection until no positive reactions have been found in the

entire farm rarm flock for two consscutive tests which preferably have an intervening
mating season. A further check teast may be carried out after a period of two years.

it is recommended that farms do not purchase rams from other farms which are

not regarded as fres frow infection according to the system outlined above, unless
those rams have been tested twice by the AG method and held in isolation for that
period,

Lt is recommended that farms make greater efforts to locate and produce all

thei.: rams for testing on the same occasion.

Hith the logistical and managemental problems involved in on~farm laboratory
diagnosis (such as intermittent electrical supply, limited eir freight capacity, ete.)
it is congidered that this werk should be continued in the Grasslands Prials Unit

laboratory. It is recommendsd that a part-tinme unskilled assistant be employed to

reduce the volume of work handled by the single laboratory technician at present
working in the G.T.U. investigational laboratory.

although the actual removal of samples from rams in a fairly rapid process, it
being possible to sample in the region of 450 rams in one day, the *ime involved in
trarsporting the operative to and from the farms togsther with the delay in the trans—
portation of the samples to the luboratory, means that those 450 rams may occupy 5
or 6 days of the operative's time. I+t is necessary to have a central organisation
which maintains contact with the farms. ¥Whilst the Grasslands Trials Unit Veteri-
narian will be able Yo organise the programme and assist in the sampling, he will
not be able to allocate sufficient time to blood sample all the rams once a year for

2 or 3 years. Therefore, it is recommended that a part~time lay blood tester be

empioyed. This person cen be locally trained in the technigue and method of blood
sanpling and his empioyment would be for the duration of the annual testing pro-
grsvins, It is oonsidered thet the employment of a lay blood tester would be more
satisfactory than reliance on sampling by farm staff - although several have been
shown how to do this,

In order to emsure rapid transport of the blood tester, his equipment and the

blood samples, it is recommended that he be given official Government priority for,

and assistance in, %ransport by the Falkland Islands Government Air Service.

It is recommended tha®t the blood testing of ali Falkland Island rams beconmes

an annual event for 2 or 3 conseoutive years. The programme should be scheduled to
tale nlace so that the rams are bled shortly after shearing. Although this may be
regarded as a difficult time of ys2ar, =ach farr would be involved for only one or
two davs per year.

Ta oorder bo ensure regutar surs lles of Brucella cvis antigen, it is recommende

that the artigen be acquired from the e lmerisen lunnosis Centre under a formal

arrargement for supp v,



Falkland Island sheep are subject to oaly three major non-nutritional diseases.
Hydatidosis is the subiect of an eradication campaign and infection due to Coryne-
sactarium ovis is prelably decreasing in incidence although still widespread.
Bruceils ovis infection iz a contritutary factor in the low Jamb production and can

ve eradicated from the Islaends in a relatively shert tine,
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4.2 Deficiency Tiseases Report Code 4,2(1)

The Investigations of the_effects in adult wethers of supbplementation of

dietary Cobalt at Port Ssephens and TFox Bay West 1978,

Trial codes: Co{W)ps 1978, Co{¥W)FBY 1978

Companion Reports: 4,2(2); 4.2(3); 4.2(4).

Sumnary

Two groups of 100 six year old wethers were each given a cobalt hullet (Permaen~S,
T.V.L.) and compared with 100 untreated controls on each of two farms., On oie
farm, Fox Bay West, the treatment produced an increase in wool production and in
survival over (he winter neriod. However, on the cother farn, Port Stephens,
although the treataent eliminated Vitamin Bi2 deficiency from the group there

was no difference in the wool yield or survival rate between the treated and
control groups, It is concluded that cobalt bullets have lost their efficiency
after 5 years use.

Copper, Haemoglobin and Packed Ceil Volume levels in samples taken at Port

Stophens apparently did not vary with season or Vitamin B12 status and were all
within the ranges quoted as normal for sheep.

Object

To investigate the response in terms of survival and wool production by adult
wethers to the supplementation of their dietary intake of Cobalt, and thus, by
inference, %o obbain information concerning the longevity of Cobalt bullets.

Phe sheep at Port Stephens were used to study Vitamin B12 levels during the period
and to determine certain haematological levels in these free ranging adult wethers.

Treatment and Method

Lt Port Stephens at the end of May 1979 and at Fox Bay Yest in mid Janwary 1978,
200 six year old wethers were Arafted off from their flocks and randomly divided
inte two groups of 10C which were identified by means of incividually numbered
ear tags. On each farm the cobalt supplementation was given by means of a cobals
bullet (Permaco-9, P.V.L.) to one of the two groups. AlL the sheep were allowed
to peturn to their nommal flocks which were run in a rotation of four camps at
Pox Bay Weot and iu hrse camps ol Forv Stephens.

Furthermore at the time of selection of the sheep at Port Stephens, clotted and
oxalated blood samples were taken from a randomly selected sample of sheep.
+d3itional samples were taken from sheep in each of the two groups in mid
Crbober 1978 and A6 shearing in January 1979. Puplicate serum samples wers
vireserved by the cadition of a preservative containing one part chlorobenzene,
ona part 1,2-cichl oroethane to two parts n-butyl chloride. These sanples were
degpatohed to WNeweastlie Teterinany Tnvestigation Laboratory for Vitamin B12

L
SGTRLTE IS

Tn the CTU labhoraiory, the oxalated blood samples were subjected to estimations
for Haemoglobin, Copper and Packed Cell Volume,

Lt spearing on both ferms, W2 fleece weteits were rocorded as vac the rresence
or absence of taw study amnmall, At Fox Bay West the fieeces were Fppdmmed® of
the belly and nesk pleces befcre boing waighed, Thess pieces were waighed in
lots of 10 to give a ma=n correction faclor. At Port Stephens, the whole,
wobriumed fleeces were welshed,



Results

(a) The results of the investigation at Fox Bay West are shown in Table 1 and
show a significant difference in the trimmed fleece weights between the two

groupss—
Cobalt Supplemented Z.22ke
No Cobalt Supplementation 2.90kg (t+ = 3.074, P<0.005)

There was algo a significant difference in the survival rates of the two groups:-

Cobalt Supplemented 899%%
No Cobalt Supplementation 75% (Chi squere = 6.64, P = 0.C1)

(Although the absence of a sheep might mean that it has more "vigour" and is thus
able to avoid gathering, for the purposes of these investigations, absence at
shearing, unless known to be otherwise, is taken as indicating that the sheep
died during the study period).

(b) At Port Stephens, however, there was no significant difference in the survival
rates or the wool yield of the two groups (as shown in Table 2):-

Cobalt Supplemented %.80kg Wool 84% Survival
No Cobalt Supplementation 3.80kg Wool 88% Survival

(¢) The haematological samples taken from the Port Stephens wethers produced
the resulis shown in Tables 3 and 4.

No difference was found in the blood levels of Copper, Haemoglobin or Packed
Cell Volume either when the sheep were divided into "Cobalt Supplemented" and
"no Cobalt" groups or into "Vitamin B12 deficient" and 'Witamin B12 suff.cient"

groups.,

411 the semples were pooled to find grand mean levels for these parameters:-—

Copyper ng/ml + 18D) 1.05 + 0.16 66 samples
Haemoglobin (g/ml + 1SD) 11.2 + 1.4 61 samples
Packed Cell Volume (per cent 4 15D) 28 + 4 61 samples

The Vitamin B12 analysis, shown in Table 3, showed that the adninistration of a
cobalt bullet had a significant effect on the percentage of sheep which had
blood levels below "normal" {taken as 0,5ng/ml).

At the outset of the investigation, in early winter, 75% of the sheep had
Vitamin B12 levels below normal but by mid spring none of the treated sheep and
50% of the untreated ones were "subnormal", At shearing none of the treated
and 42% of the untreated sheep had B12 levels below normal.

The Vitamin B12 levels were quoted with an arbitrary upper limit set at 2.5ng/ml.
The percentage of sheep in each of the two groups with serum levels of Vitamin B12
at 2.5ng/m1 or higher are shown in Table 3b.

Digcussion

The managers at both Port Stephens and Fox Bay West have, for many years, ireated
a1l lambs at weaning with cobalt bullets. This follows experimentation by

T, Beatty and C. H, Robertson in the 1940's and 50's (farm records) which showed
that cobalt supplementation was effective in markedly decreasing losses of hoggs,.

Apart from one occasion when, due to probable mistaken mderstanding of the
mechanism of action of the cobalt bullets, engineer's grub screws were given as
grinders to adult sheep, there has been no work on the effective "longevity' of
these bullets.

1t has been reported that, on average, the bullets should last four years
(Whitelaw 1977 pers. comm.) and the indication from the two trials reported here
certainly suggest that they do not last 5+ years.
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Although the effectiveness of the administration of cobalt bullets in eliminating
Vitamin B12 deficiency at Port Stephens was not reflected in differences in fleece
weights or survival rates of the sheep, the statistical significance of the treat-
ment of the Fox Bay Yest sheep is marked, This disparity might be due to the fact
that the trial at Port Stephens was siarted in midwinter (May 1978) four months
after the Fox Bay Wes% trial, So that, although the Vitamin B12 levels had time
to alter and reflect the relative cobalt status of the sheep, the wool growth
period of shearing to May was sufficient to mask the effect of the deficiency at
Port Stephens,

Previous workers (C. D, Young, 1966; T. H. Davies, 1970) have quoted soil and
pasture samples from the Falklards as being low to very low in Cobalt and Copper.
Although none of these samples was taken from the Fox Bay West/?ort Stephens area
it seems likely that the levels of these elements will be low in pastures atail-
able to sheep on these two farms which have the similar geological classification
of the Port Stevhens Beds from the Lower Devonian Period., Detailed information on
this subject will become available as a result of the soil and pasture survey at
present being undertaken and initial resulls indicate that the Copper levels of
many grass species are very low (1 %o 2 ppn D.M, Whitegrass).

However the blood copper levels in the sheep at Port Stephens all fell within a
normal range of 0.7 to 1.3 wg/ml (Blood and Henderson 3rd Edition). Similarly
the values for the Haemoglobin Concentration and Packed Cell Volume were in the
normal range of 8-14 g/ml and 22-40% resvectively (Doxey D. L., Veterinary
Clinical Pathology, 1977).

From the commercial point of view a simple calculation may be made showing the
benefits of treatment of this class of sheep (using the whole fleece weight of
the sheep at Fox Bay West as an example):—

Cost: bullet 14 pence plus ancillary charges 3 pence = Total 317 pence
Total cost of treaking 100 wethers = £17.00

it a wool price of £1,10 per kilogram the increased returm as a result of
the treatment was £(89 x 3.42 - 75 x 2.90) x 1.1 = £95.568

Therefore for an outlay of £17 approximately £78 additional profit was
accrued as a result of treawment of 100 six year old wethers,

Acknowledgements are due to Peter Robertson and Jimmy Robertson, the managers of
Port Stephens and Fox Bay Yest respectively, for their snthusiasn and efforts:
to J. C. Bell for the Viitamin B12 estimations and to Eeather Rogers for the
other haematological estimations, and to J. Riley for statigticel analysis and
advice,

R. 2. Yhitley
April 1979

Circulation: A1l farms and other interested bodies
033151
H. HMogers
g Laleyr
Oa . Pell
M, Vage



TABLE 1

FOX BAY WEST Co{W)FBW 1978

Treatment Control  SED Mean V%

Number at start 15.7.78 100 100
Number at shearing 11.12.78 89 75
@ absent at shearing 11% 25%
Number available for analysis 87 T4
Mean fleece weight (Trimmed) kg  3.22 2,90 0,658 21,4
Calculated fleece correction factor kg +0.20 +0.19
Derived mean whole fleece weight ke 3.42 3.09
TABLE 2

PORT STEVHENS Co(W)PS 1978

Treatment Control SED Mean  CV%

Number at start 31.5.78 100 100

Number at sheering 3.1.79 84 &8

% absent at chearing 1 655 12%

Number available for analysis 82 88

Yean fleece weight (whole) ke 3,80 3,80 0.716 18.8
TABLE 3

PORT STEPHENS Co{¥)PS 1978

22

Percentage of sheep with Vitamin B12 levels below a "normal" of 0.5ng/ml
Total rumber of samples examined shown in parentheses.

31.5.78 14.10,78 %, 1.9
Cobalt supplenented ( start) o% (12) 0% (18)
Wo cobalt supplement 5% (8) 50% (6) 42% (21)
Chi square 7.2, p 40,01 10.0, p<£0.01

3b

Percentage of sheep with Vitamin B12 levels 2,5ng/ml or above
Total number of samples examined shown in parentheses.

%1 .5.78 14.10.78 3,179
Cobalt supplemented (start) 756 {12) 94% (18)
No cobalt supplenent 25% (8) 33% (6) 24% (21)

Chi square 2,9, p»0.05 19,7, p<0.005



Copper
(ps/ml)

Heenoglebin

(g/100 ml)

Packed

Cell Volume
(%)

TABLE I
PORT STEPHENS Co(W)Ps 1978
SY¥EP WLTH VIT Bi2 NUMBER SHEEP WITH VIT Bt2 NUMBER NUMBER

DATE BELOW _NCORMAL TNVOLVED ABOVE NORMAT, INVOLVED GRAND MEAN INVOLVED
31.5.78 0.98 + 0,10 * 6 0.98 + 0.01* 2
110,78 1.18 + 0.20 3 1.03 + 0.22 15 1.05 + 0,16 66
31.1.78 1,03 +.0,10 . .9 1.07 +.0.17 30
31.5.78 10.3 + 1.2 * 10.3 + 0.1 % 2
14.,10.78 8.9 + 1.3 3 10.3 + 1.3 16 1.2 + 1.k 61
3.1.79 12,0 + 0.9 . . 9 1.9 + 1.1 2.
31.5.78 27+ 3 * 6 27+ 0 * 2
1075 19 + 4 26 + 4 16 28 + b 61
3.1.79 30453 9 3043 24

i

cam s

* 4i levels are expressed in units as shown # 1 Standard Deviation where applicable.
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e investigations of the effects of suppiementation of dietary cobalt in ewe

hoggs on a variety of different farms.

Trial Codes: Co(HE)IH 1978 Co(HH'S 1978 Co(HB)FBY 1973
Co(AE)JE 1973 Co{HE)¥ 1978 Co(HB)PS 1978
golRB)SL 1978

fompanion Reports: 4.2(1); 4,2(3); 4.2{(4).

BB Y

2 On each of seven farms, one group of unireated (coatrol) ewe hoggs was compared
with a similer group which had besn given a cobaelt bulled (Permaco~S, T.V,L.) a%
weaning. Thore was & response in terms of increascd production, on the three
farms, Port Stephens, Fox Bay Wast and Wedlell Island, which share similar geo-
logical morvhology.

he absence of a Jemonstrated benefi oa the other farms is taken as indicating
that a dietary deficiency of cobalt is not limiting the growth of ewe hoggs over
eir first wvinter. This growth ‘s showa to be very poor and it is suggested
that it is a limitation to the realisation of the sheeps' life-time potential,

et e P

he aim of tiis study was, in the absence of detailed knowledge of levels of
= dGietary cobait, to investigate the responsc, in ferms ol survival and wool
production, of ewe noggs Yc the supplementation of their dietary intake of Cobali.

Backer xund
Lol Loy MAG

5once +the pioneer work of C. H, Robertson and T, Beatty in the 184C's and 1950's

Fox Bey West and Port Stephens, there has been little scientific work into the
ecifects of distary cobalt supplementavion, Trial ard error and stockmen's
ouservations, however, have led to the use of Cobalt bullets on several Talkland
Iuland farms,

L
v

m

W

pasture snd soil analyses (C. D. Yowng, 1966; T. H, Davies, 1970) indicate the
vogsibility of a widespread cobalt deficiency in the Falkland Islands which is
not corroborated by the clinical picture presented by young sheep except on those
farms which already administer supplementary cobalt.

Uircil such time as more extensive knowledge of the nature and composition of the
gheeps! diet becomas available, it was decided to ingtigate this study over a
wide runge of types of management to investigate whether or not there was any
svidence of subciinicel cobalt deficiency in farms which do not practise supple-
peatation and to obtein, from all the farms involved, accurate information con-~
cerning wool weights, On some farms body weights were also recorded as was, on
¢ on» farm, the length of the sheeps' wool.

res mepts and Nethods

On ecach farm, two groups of rundomly chosen ewe lambs were formed at, or soon
afier weaning. The farms involved and the sizes of the groups are indicated

VxlOWE—
HJegt Falkland Bast Falkland
Veddoll Tulond 2 x 100 Sea Lion Island 2 x €0
Port Stephens 2 % 100 San Carios 2 x 100
Moy Hey West 2 x 1 Salvador 2 x 26
e Jolmsons Harbour 2 x 1007
Toi=l 500 Tokal 572

One »f €ie two groups on each famm was designated "Control" and the other

frreztment  in which each ewe lamb was given one Cobalt bullet (Permacc-S, 7.V.L.)
at weaning. All the study sheep wvere returned to their respective flocks and
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»un under the normal system of management on each farm,

-& 8alvador and Port Stephens the sheep ware weighed twice and once respectively
© ving the winter period as well as at weaning and at shearing. In all cases
shaence from a recording session, unless known to be otherwise, has been taken
. indicating thet the sheep hnd died,

i% Sea Lion Tsland the sheosp were weighed at weaning and at shearing and the
adéitional length ci woui meosurement was taken at these times. IThe measurement
wvas made by gen“ly apposing unsiretched wool fibres to a scale at a site located
sopvoxinately six inches posterior to the basc of the neck and in the midline of
he sheeps! back, Although recording error of this measurement was undoubtedly
~1eat, the results give an indication of the dimensions of this flesce parameter.,
Rosus s {Summary)
The detsiled results of each $rial are shown in Tables 1 to 7. On some farms,
Lr Tlezces were "trimmed! by removal of the dag ends, bellies and necks before
aing weighad., The weights of fnese "irimmings' were recorded in lots of 10 %o
c-cain o mean ccrrechtica factor which could be added to the calculated mean
tetpmed fleece weight to give a Pderived mean whole flzece weight'.

wiav comparative flesce weights of the skeep which received itreatment are shown
in Table 8. These vwalues make no account for the amount of mineral or vegetable
aotter in the floeces. Mhere is a considerable variation between farms ranging
Tron 1,71kg at Szlvador to 3.83kg at Sea Lion Island.

Nniy at Fox Tay West and at Port Stephens were there gsignificant differences in

fasce weights between the irsatment and control groups:-

Farg Flsege Melght
Treatmont Control
Pox 22y dest o TRl 1.6ka F = $.300, p40.020
Port 3tepiens 2 1”Pri 1.96kg F = 5,293, p<0.025

. R - - ~ 1 o~ . b
(+ Primmed £lzece weight ¥ Whols fleece welght)

A% Johmnscas Farbour, Selvador, 3ea Ldion Island and San Carlos there were no
i aiTicant Gifferences in the survival between treatment and control sheep.

a

At Pori Stevhens. Tox Bey West and Weddell Island, however, n not only were the

" sumas generally groater in treated and control sheep than on other farms but there

s significant differences between the treatment and control groups on each farm.

B3
el

FrOE Heaning Huabers at Shearing Chi sguare

R o midwinter

Wox o Wost T 100 T8
C 100 49 = 18,14, p<0,005

Tetoz” ' Island T 100 Q0
¢ 100 56 = 3.15, p<0.10,

p >0.05

For lesvhens P 102 93 90 wean - midwinter

¢ 100 73 56 = 14,17, 740,005

midwinter - shearing
= 15.53, p<0.005

= e PR g s —— .

(1 = Mrestment Group € = Control Group)

Ca e fersmI ¢ ubeon sheep wers weighed — Salvador, Sea ldion Island and Port
B 1% wug only at the latter place, Port Stephens, where any difference
vas fousi na ths sheep body weights., These walus: wers recorded on freshly

r;-:,ﬂ’:
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shorr sheep and the difference had not been appareant at the midwinter welghing.
The weight change, which was a weight loss, between midwinter and shearing was
also sigrificantly ddfferent between the {reatment and control groups:-

Weight change from Midwinter to Weight after Shearing

Treatmnent - 1.1%g _ . )
Control - 2.1%g B = 12,228, p 0,005
Discusgion

It can be seen from these results that a response to dietary cobalt supplementation
is apparent in ewe hoggs at Port Stephens, Fox Bay West and Weddell Island, A%
211 thrse Tarms the benefit was manifest in iterms of increased survival and, at
2ort Stephens nnd Fox Bay West, also in terms of inerecased wool production. It
is interesting to note that these results are produced in spite of variation in
the management of hoggs throughout their first winter betweon these three farms,
znd that there is a common link between these farms in the geological classi-
jeation of the underlying strata - the Port Svephens Beds of the Lowsr Devonian
“eriod. ¥oie of the other farms involved in these triale has a similar geolog-
Leal conformation. Full trace element analysis, including cobalt estiwmations,
is awaited for soil and pasture samples from the area of Port Stephens Beds.

un»r,cr

Hreminetion of the hody welghvae or the owe heggs involved in thls trial, es
ghown in ¥igure 1 which also shows the body weights of wether hoggs in similar
trials {sce separate report), reveals that, at weaning, ewe lambs are lighter
than wether lambs and this difference in weight is carried through the winter
ard is stil apparent at shesring in Hovembcr/December. Also noticeable is the
¢ that, apart from the well grown hoggs at Sea Lion Island, the shorn hoggs
about the same weight when 13 to 14 months ¢ld than they were vhen 5 to 6
sonths ¢ld, If, as is thought likely, early growth in sheep ig related to their
afe cime usrformanse, then these ewe (and wether) hoggs are being severely
weotrained from 2 realisation of their true potential. The absence ol a resp-
.50 to cobali supplementation on several farms indicsbtes that it is not this
elemont which iz the restraining factor and, zombined with the absonce of
eiinical indication of other deficien~ies, suggests that energy intake is
rwobably limiting thoe growth of roung sheep. This conclusion is borne out by
the growth of the ews hogas at Sea Lion Island where there is more food of a
better quality available than,. in general, on mainland farms.

) '-{.)

fb

Tron the commercisl point of view, a simnle calculation may be made showing the
nost benefits of treatment of {he ewe lambs at TFox Bay West:-

Coss: 14 nence per buliet + 3 pence per sheep "ancillaery charges”

= 17 pence per sheep Freated = £17 per 100.
At a WOOl prloe of 110 pence per kllogram, the increased return as a
resuit of the treatuent was (78 x 2.10 — 49 x 1,90) x t.1 = £77.77
Zrerefore, for an outlay of £17 an addltlonal £60.77 profit was accrued
23 a result of treatment of 100 ewe hoggs. It should be noted that this
caleulation is only relevant for the first year of life and the decreased
lusses resulting from the treatment have a compound effect in later years.

Akmowledmenmenta: are due to the managers and staff of all the farms involved in
ihowz trials for their willingness to take on the extra work of meaesurement
and recordineg. Thanks are also dus to Miss J, Riley for statistical analysis
ad adyice,

pa

oo sk 27

5y 1879

ko1
s

fivenietione Al farms and othser inbercsied hodies



. TABLR 1

EDDELT, TSLAND Go(HE )W 1978
Treatment ~Comtiol  SLD Msan
Jusber present at start (1.78) 100 100
Nutber precent at shear.ag (20.11.78) 95 88
% absent at shearing 5% 12%
Fumber available far analysis 95 88
Yean fleece weight (whole) kg 3,24 3.3k 0.607
PORT STEPHENS Co (15 )Ps 1978
Treatment Control  HED ¥ean
Nwiyer of sheep gresent at weaning 1.2.78 100 100
Number of sheep present at midwinter 23. 6.78 93 73
Nurber of sheep present at shearing 15.11.78 90 56
% absent at midwiunter 7% 27%
% o»sent midwinter to shearing 3.2% 23, 3%
2bseirt weaning to shearing 10% LS
Number availe®le fcr analysis 30 56
Mean body weight =t weaning kg 16,3 186 .1 2.7h
fean body weight ~t midwinter kg 20.k 20,0 3.720
Mean boly weight at shearing (shora) kg 19,3 17.6 2.82
Meea body weight change weaning to midwinter kg +2 .07 +1.79 1.587
Hszan boly weighi change midwinter to shearing kg 1,13 2,19 1.795
Mean 77 =ece weight (whole) kg 2,12 1.96 0.39
SBIR 3
POX BAY WEST Co(H JFBF 1978
Treatment  Control  8SED Mean
Hutber present at weaning 8.2.78 100 100
Jumber present at shearing 27.11.78 78 LS
% absent at shearing 22% 51%
Number available for analysis 76 L8
Mean fleece weight (trimmed) kg 1.79 1451 0.383
Calnulated fleece correction factor kg 0.3 0.29
Derived mzan flesce weight kg 2,10 1.90
TABLE iy
SE4 LION ISLAND Go{HE )SL 1978
Treatment  Control  SED Mean
Number present at weaning 27.1.78 &0 [
Turber present at shearing 3.11,78 58 56
Nuzser available for analysic 58 56
Gean body welght at weaning kg 26.1 26.3 3.55
Wpan bod: weight at shearing (shorn) ke 32,3 32.5 3,78
Mees -hangs in body weight 27,1 $o 3.11.78 kg +6 .21 +6.12 3,23
Mean trimssd flecce weight kg 342 3635 0,476
Galoulated fleece correction factor kg +0.588 +0.591
Der. 7ed nern wh-le flasce weight kg 5483 394
WAl we . lezagen at weanding 27.1,.78 o 5.51 5.48 0,710
Mean woui length at shearing 3.11,78 o 11,60 15,40 0.99
Mean caange in woe.l Zength 27.1 o 3.11.78 o +9,11 +8,92 0.993



. TABIL 5
L2

o e

SAN_CXRIOS Co(HE)IB 1978

Treataent  Countrel  SFD dean
Meabor present at alert 9.2,70 100 100
Yomner  present eb shearing T4.11.78 8% 90
9% absent at shearing 129 1%
Meaber available for analysis 88 90
Tean flesce welght (trimmed) kg 2,64 2,62 0,463
caletlated fleece ccerection factor kg 0.25 0.2k
Derived mean whole fleece wocight kg 2.89 2.86
w B 6
SALWVEDCR Go(HE)S 1978
z T eatment  Control  9SED Mean
Herber present st weaning 1.3.78 26 26
Mumber present at Lfutumn 5.5.78 22 2L
Membsr present at Spving 4.9.78 24 2k
{zahes present at Summer 4.12.78 22 22
55 absent 1.3.78 o 5.5.78 3.9% 3.5
4 absent 5.5.78 to 4.9.78 Lo O Lo 056
o/ -bsent 4.9.78 to 4,12.78 8.7% 8. 7%
% shsent 1,3.78 to L.12,78 15,45 15.4%
Nirmoer available for analysis 24 2L
i soay welglt at weaning kg 19,6 20.7
aecn body weight at futumn kg 20.8 22.4
* pup tody weight al Spriug l.g 18,6 19.8
dMeen body weight at shearing {w1.shorn) kg 200 21.3
Vanr hedy velgh change 1.3%.78 to 4.9.778 ke ~1,0L ~0.92 2. 3487
" Meon Lody weight change 4.9.78 to 4.12,78 kg +1,80 +1.57 1,955
dean iieece waight (whole) kg 1,71 1,83 0.392
18I 7
JOHNSONS HRBOVR  Go(HE)H 1978
Treatment Control  SED Mean
§omber at start (April 1978) 100 100
Nuok-r at siearing (20.11.78) 65 T
¢ abs.ov at sheaving 35% 26%
Number available for amalysis A A
Mean fleecce weight (trimmec ) kg 3.05% 2.55% A
* pigures caloulated by division of total yield divided by nmuiber of sheep
shorn. TIndividual weights not recorded.

& - No Statistical .nalysis performed.

TABLE 8

s

WEAN WHGLTE PLRECE WSLOHTS (k)

e S

from sheen which received treatment at weaning

Salyadlor
Tex Ray West
Purn Stophens 2
Sen Carles 2
P "
{Jdmhucons fehour 3,05 kg ,*
3
z
-

i¥e o, Island
Gaa Ten Islaund

* omte dg gz Gmimned fleece weight —~ the correction factor
is not available,
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4,2 Deficiency Diseases Report Gode 4.2 {3)

The investigations of the effects of supplementation of diefary cobalt in

wether hozes on four Falkland Islaond farms.

Trial codes: Co{HW)S 1978 Co{HEH)P 1978
co{HW)PS 1978 co(HYYHC 1978

Companion Reports: A.2(1); 4.2(2); 4,2(4);

On each of four farms one group of wntreacted (control) wether hoggs was compared
with a similer group which had been given a cobalt bullet (Permaco~-3, T.V.5L.) at
weaning., The only apparent response to treatwent was in a markedly decreased
death rate at Port Stephens. A4 comparison is made with the effect of treatment of
ewe hoggs on this farm.

The absence of response on the other farms is taken as indication that cobalt
intake is not a factor limiting production.

It ie suggested that the absence of an increase in body weight from weaning to
shearing is a contributary factor to the failure of sheep to realise their true

potontial.
Opiect

The aim of this study was, in the absence of detailed kmowledge of levels of
ietary cobalt, to investigate the response, in terms of survival and wool
production, of wether hoggs to the supplenentation of their dictary intake of
cobalt, (Further details may be obtained from the Companion Reports qoVe)

Backgroond
L% Port Stephens, it is the normal custon to give a cobalt bullet at weaning of
all shecp. At Hill Cove a similar proctice has been in operation for some time
but with little apparent effect on the sheep apart from shepherds' reports that
they have more vitality and'arce easier to gother® when they were given cobalt.

Treatments and Methods

On each of three farms on West Falltland and one on East Falkland, two groups of
randomly chosen wether lambs were formed at, or soon after weaning. The farms
involved and the sizos of the groups are shown below:-

Bast Falkjand Vest Falkland
Salvador 2x 3 Port 3tephens 2 x50
Hill Cove 2 x 100
Pebble Island 2 x 100
Total 62 Total 500

On each farm, one of the two groups was designated 1ontrol? and the other
"Preatment” in which each wether lamb was given onc cobalt bullet (Permaco-S, T.V.L.
ot weaning. A1l the study shecp were then roturned o their respective flocks

and run wnder the normal system of monagement on each farm.

i3 Salvador and Port Stephens the sheep were weighed twice and once respectively
during the winter peried, as well as at woaning and shearing. In all ceses,
absence Trom a recording session, unless known to be otherwise, has been taken
as indicating that the sheep had died even though it is possible that they may
have been alive bub had avoided being gathered,



)

Results (Suomery)

The detailed results of each irial arce shown in Tables 1 to 4. Due to sampling
and recording errors the data from Hill Cove was not subjected to statistical
analysis.

A comparison of the whole fleece weighits of wether hoggs is shown in Table 5.

Lt no farm was there a difference in the fleece weights between the Ireatment
and Control groups, Similarly the administration of cobalt had no apparont
¢ffect on body weight or chenge in body weight at Port Stephens or at Salvador.

The Troatment group at Port Stephens, however, showed a very much lower loss rate
(10%) than did the control group (54%) (Chi square = 22.24, p<0.005), This
benefit from the treatment was not shown at the other farms.

Discussion

Port Stephens is the only farm in this group which has regularly treated all the
lambs ot weaning with cobalt bullets tecause of an observed (but not calculated)
decrease in losses from wesning to skearing. This observation is now supported

by the calculations shown in Table 2 which shows the dramatic effect of cobalt
supplementation. It is surprising, therefore, that there is no difference between
Treaiment and Control groups in terms of fleece weight or body weight at shearing
egpecially as it has been shown thet cobalt supplementation has a beneficial effect
cn theze parameters in ewe hoggs {Companion Report 4.,2(2)). 1t is suggested that
further invectigation of these resulis may te warranted ia order to exackly define
the response ‘to cobalt supnlementation.

Tho absence of resnonse to treatment at Salvador and Pebble Igland may be taken
28 an indication tha’ cobalt is not limiting production, It is surprising,
tharefore, that the body weights of sheep at Salvador are as low as thsy are at
Port Stephens (See Figure 1). As stated before (Companion Report 4.2 (2}), the
failure %o increase body weight as well as body size from weaning to shearing
mist have a restrasining effect on the realisation of life-~time potential.

Ackmowledeements are due to the managers and staff of all the farms involved in these
irials for their willingness to take on the extra work of measurement and recording.
Thanks are also due to Miss J. Riley for the statistical analyses and helpful advice,

®. S. thitley
May 1979

Girculation: All farms snd other interested bodies
0DH
M. Vagg
H, Rogzws
J. Riley
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BELVADCR ¢o H)s 1978
Treatment Control SED Mean
Number present at weaning 1.3,78 3 31
Wumber absent (presumed dead) 5.5.78 1 2
Number absent (presumed dead) 4,9,78 2 7
Number absent (presumed dead) k.12.78 7 7
% loss 1,3.78 to 5.5.78 3.2 6.5
% lOSS 5.5-78 ‘tO }-[-09178 3'3 1?'2
% loss 4.9.78 to 4.12.78 17.2 0.0
Number available for analysis 28 24
Mean body weight at weaning 1.3.78 kg 21.9 21.2
Mean body weight at Autumn 5,5.78 kg 23.7 235.5
Mean body weight at Spring 4.9.78 kg 20.7 20.7
Mean body weight at shearing (unshorn) 4.12.78 kg 22.5 22,1
Mean change in body weight 1.3.78 to %4.9.78 kg -1.09 ~0.67 1.767
Mean change in body weight 4.9.78 to 4,12,78 kg +1.43 +0.87 1.918
Mean whole fleece weight kg 1.83 1.73 0.337
IABLE 2
PORT STEPHENS Co(IiW )pS 1978
Treatment¢m _ Control SED Mean
Number present at weaning 1.2,78 50 50
Number present at midwinter 23.6.78 L7 35
Number present at shearing 15.11.78 L5 23
% loss weaming to midwinter 6 30
% loss midwinter to shearing L.3 3ha3
% loss weaning to shearing 10 5
Number available for analysis 43 23
Mean body welght at weaning 1.2.78 kg 18.9 19.7 3,10
Mean body weight at midwinter 23.6.78 kg 20.9 21,2 3.13
Mean bolly weight at shearing (shorn) 15,11.78 kg 9.l 18.8 2.98
Mean body weight change weaning to midwinter kg +2,02 +1,55 1.99,
Mean body weight change midwinter to ghearing
(shorn) ke ~1.56 ~2.05 1.884

Mean whole fleece weight kg 1.93 1.84 0,334
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’ TEBLE 2

HILL COVE Co(HW)HC 1978
Treatment Control
Number present at dipping 100 100
Number present at shearing &7 &5
% loss dipping to shearing 13 15
Meen recorded fleece weight (trimmed) ke 2.50 2,37

(data not subjected to statistical analysis because of sampling and
recording errors)

iBLE U
PEBBLE_ISLAND Co(HW)P 1978
Treatment Control  SED Mean

Number present at weaning 30.3.78 100 100
Number present at shearing 21.11.78 95 97

% absent at shearing 5 3
Number available for analysis 95 97
Mean fleecce weigrt (trimmed) kg 2.3 2.2 0. 41

Galeculated flieece correction factor kg 0.5 0.5

Derived mean whole fleece weight ke 2.8 2.7

Mean whole fleece weights from cobalt treated wether hoggs

Saelvador 1.83 kg
Port Stephens 1.95 kg
Pebble Island 2.80 kg
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4.2 Deoficiency Diseases Report Code 4,2(4)

4 comperative trial at Fox Bay Bast into the effects of adminigtration of

Sohalt, Selenium and Multielazment tablets to wether hoges,

Triel code: Co/T/S(HV)FBE 1978

Companion Repurts: 4.2(1); 4.2(2); 4,2(3)

summery

Three groups each of 50 wether hoggs were treated with different trace element
supplementation regimes and the effect, in ferms of survival, bedy weight change
and fleece production, was compared with an untreated control group.

The group treated with Selenium (Dystocel : Intervet) on two occasions had a
significantly greater fleece weight than both *+he group treated with Cobalt

{ Permaco-8, T.V.L.) and the Trace Blement Tablets {Arnolds Veterinary Products)
sroup or the control group. This difference was not reflected in body weight
shenges.

It is suggested that these resulis warrant further investigation in the light of
pasture analyses and over an extended period. T+ is shown that the study animals
lost body weight from the start in April until they were shorn in November,

Objest

Trs aim of the study was, in the absence of detailed knowledge of levels of in-
Gacs of trace elements in the diet, to investigate the response of four groups
of wether hoggs to the administration of one of these treatments in tecns of
survival to shearing, fleece weigavts and hody waights.

;v Bay Hast is a farm which has given cobalt oullets to lambs at weaning over
a period of 17 yesars but which ceesed this practice in 1977 with the only
observed differsnce being that the univeated sheep were "slightly harder to
gather®,

Background

The raports of C. D. Young (1966) and T. H. Davies (1971) indicated that a
wariety of major and minor (trace) elements were available at levels in various
sasture species, which are generally thought %o be less than surficient.
Livnough only few pasiure samples have as yet been analysed for Selenium content
{n. 8, wnitley, unpablished), it is possible that it is yet anotter to be added
to tre list of elements which are below "normal' levels in Falkland Islands
herbage.

Treatnents and lethods

Four groups of 50 wether hoggs were made from a rendomly selected group drafted
from the main hoge flock. Whilst one group remained an unireated control, the
others were cach allocated one of three treatments as follows:-

Group Co: each given one Permaco-S (7.V.L.) Cobalt bullet at the
outset of the teial on 19.4.78

Group T: each given on Trace Blement Tablet (Arnolds Veterinary
Praduais) on 19.4.79 and 8.5.73
space Flement Tablets contain Iron, Copper, Cobalt, Todine
and HMonganese.

Group S: each given a subcutaneous injection of Selenium as Potassium
Selenate (Dystocel : Tntervet) at 2.25mg per 43kg body
weight on 19.4.,78 and 8.8.76

Miass 200 wether hoggs were then iun logether in an area normally used as a
holding paddock as it was impossible to run them with the rest of the hogg flock,
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Body weights were recorded on three occasions — 19th April, 8%th August and
£5th Hovember at shearing.

Regulls (Summary)

Due %o & broken fence, some of the webther hogzs under study escaped from their
raddock and so were not available for shearing on 28th Wovember, These animals
have been omilted from the calculations.

The detailed results are shown in Table 1 and the comparison of bedy weights
Folween the treatments is shown in Figure 2 with a comparison of the body weighta
of +these wether hoggs with those on other farms in Megure 1.

Tt may be seen from Tatle 1 that none of the treatments had any apparent effect
on body weight or in change in body weight over the two periods from Autumn
{19.4.78) to late winter (8.8,78) and from fhen until shearing.

The fleece weights, however, showed a variation (Fr = 7.311, pt<0.025) which upon
examination, wouid appear to be a response to treatment with Selenium producing
a significant difference in trimmed fleece weight over the two other treatments
zrd the contrel.

Discugssion

T+ was originally intended that this study should begin at wearing so that She
data would be accumulated over the whole of the "epigis"® period from weaning to
shsaring., This plan proved difficult and the selection and first treatment was
made in mid April. The effects of the treatments were studied for a little over
seven months which may not be a sufficient length of time when considering the
oftects of cobait when the suspecied deficiency is marginal in any case.

Tne vesponsz of the group of wether hoggs treated with Selenium in terms of wool
-rigld but not body weight gain suggests that further investigations involving

ti vs element may be warranted especially if the herbage samples at present being
analysed at Compbon indicate an insufficiency.

Tigure 1, in combination with the absence of body weight gain in response to
the treatments, strongly suggests that muitritional factors (energy) are limiting
the growth and production in young sheep.

Ackr-wledgementg: All the selection, treatment and weighing procedures were per-—
Trraed by Mr. Gockwell and his staff to whom many thanks are due. Niss J. Riley
<5 %o be thanked for the statistical analysis and her advice,

R. &. Whitley
oy 1979

Gireulation: All farms and other interested bodies
QDM
M, Veuz
H. Rogers
J. Riley



TAETE
POL BAY EAST Co/T/a(H7EEE 1978
Coralt 7% Tabs Selenium _Control ki) SED Hean

Number present at start 19,4.78 50 hi 50 50
Number present at 8.8.78 o L9 19 LE
Nuitoer present at 28.11,78 L5 hi i Ll

% loss 19.4.78 to 8,8,78 2 2 2 .

7% loss 8,8.78 to 28,11.78 g 10 16 8

% 1loss 19.4.78 to 28.11,78 10 12 18 12
Nunber available for analysis 36 3l 34 33
Mean bedy weight at start 19.4.78 ke 24,3 25,2 25.3 21,3 0,455 foly
¥ean body weight at Spring 8.8,78 kg 23.8 2i .4 25,2 24,5 0.6%9 L2
Mean body weight at shearing 28.11.78

(unshorn) kg 26 .6 27.7 28.6 26,9 1,262 L.60

kiean body weight change 19,4.78 1o 8.8.78 kg ~0,48 ~0,12 03,00 0,12 1.276 1.472
Mean body weight change 8.8.78 to 28.11.78 ke +2.,82 43,26 +3.42 +2.,82 0.653 2,232
Mean fleece weight (trimmed) Kg 2,56 2.88 211 2,71 74311 0,516

Calculated fleece correction factor kg 0. 40 0.2 0.45 0.35

Derived mean whole fleece weight kg 2.66 3.27 3.56 3,06
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4.2 Deficienay Diseases Report Code 4,2(5)

& report of the investigation at Port Stephens during ¥he period 1977 to 1979
into the cffects of administration of a cobalt bullet {Permaco-3, T.V.L.) o
maidon ewes prior to their first lambing in terms of success in rearing lambs
over two scasons and wool production.

Trial Code: Co(E)ZS 77/79

Companion Reports: 4.2(1); 4.2(2); 4.,2(3); 4.2(4)

Sunmay

Two groups oi 100 shorn ewes were randomly golected from the maiden ewe flock
prior %o their first lambing. One group was given a cobalt bullet (Permaco-S,
TLV.L.) whilst the other remained an untreated coutrol., All members of both
groups had been given a cobalt bullet when weaned as lambs,

It was apparent that the additional cobalt bullet had no significant effect on
the produstion performance of these <wed as measured in terms of wool production,
lamb production or reappearance at recording scssions (which is taken as an
indication of survival?.

It 1¢ concluded that it would be uwnnecegsary to administer a second bullet o
maiden ewes either to act as a grinder to remove possible deposits szround the
bullet or %o supplement the cxisting bullet as a source of cobalt.

Iztzoduction

£5 mentioned in greater detail in the Companion Reports 4.2(1), 4.2(2) and 4.2(3),
Tort Stephons ig a farm which has administered cobalt bullets to all lambs at
weaning for several years with a resultant decrease in hogg losses and, as shown
in Companion Reports 4.2(2) and 4.2(3), increased wool production from the sur-
viving animals.

e directions on the label of the container of the cobali bullets gives the
following instruction:— quote "Important: To be effechkive the pellet must be
swallowed, TFor bost results use a gun vhich delivers direct into the gullet.
Tn order to maintain the surface of the pellet clean and active by abrasive
aetion, CSIRO recommend that each animal dosed with a pellet be dosed also with
one appropriate grinder. This cleansing action may also be achicved by giving
two pellets.”" and quote. 4lso the directions quoted in the Index of Veterinary
Specialities (I.V.5.) Volume 19 Fo. 1 indicates that one bullet should be given
annually. Thus it was decided to instigate o trial to investigate whether or not
maiden owes show an inercased production in terme of live weight gain, lambing
performance and wool production in response to being given a second bullet just
prior to their first lambing having been given the first treatment when weaned
az lambs,

Faterials and ilethods

At Port Sioephens farm the maiden cwes are ghorn shortly prior to their first
lebing. On 3rd November 1977 200 ewes were randomly withdrawn from the meiden
ewe flock immediabtely after shearing. These sheep were then randomly divided
“nto 2 grovps of 100, and individuwally cartagged and weighed, The members of
one group (Co) were given a cobalt bullet (Permaco-3, ?.V.L.) in the recognised
manner whilst the other group {¢) remained as mtreated controls.

211 thesc shesp were then returned to the flock with which they ran until
2%pd Mavch 1978 when they were gathered and drafted off from the other cwes and
lambs, A1 the sheep remaiping in groups ¢ and Oo were weighed and their udders
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examined for evidence of having laciated (presence or absence of milk or watery
fluid)., These ewes were then returned to the flook having been weaned from their
lambs,

On 16th May 1978 rams were put out with a flock of 3040 ewes which included the
remainder of the trial sheep {groups € and Go).

On Tth February 1979 this flock was brought in to the settlement and the groups
¢ and Co were arafted from the rest of the flock. They were then shorn - the
whole fleece weights being rocorded — weighed and their udders exarined for
evidence of having lactated {either Yes cr ¥o),

All the sheep on the farm, and therefore those in groups ¢ and Co, are given a
cobalt bullet when woaned as lsmbs, Thus, when members of the treated group Co
were given their second bullet immediately prior o0 their first lambing, it was
3 years since they had had their first bullet. Similarly at their second mating
which started on 16th May 1978 the time since their firat bullet was 3%-years.

Results and Discussion

The results are given in detail in Tables 1 to 6.

1t is apparent from these results that the additional cobalt bullet had no signi-
ficant effect on the production performance of these ewes during the period of

the investigation. Thus it would seem an unnecessary expeise to follow the
manufacturer!s advice and administer a second cobalt bullet either to act as a
grinder or because the first bullet has become ineffective after one year in the
sheep. These results should be compared with the details of the trial at Port
Sterhens and Fox Bay West in which a second bullet was given to 5 year old wethers
and was effective in decreasing mortality and inereasing wool production (Comp-
anion Report £.2(1).)

The prelasbing body weight of the maiden ewes is very low at a mean of 30,4kgs.

5 months later at weaning, the ewes weighed %6.2kgs but hy the next weaning time

in 1979 they had dropped to 29.7 kgs. These figures conpare with approximately
4%kg, 41,5kg and 43kg respectively in the FIRGS Control flock at Salvador. Further-
more at Port Stephens we lmow {Companion Report 4.2(2) that ewe lambs are weaned

at 18kg (approx) but at their first shearing are only 18.5ka.

These low body weights in young sheep at Port Stephens may well be a major contr-
ibuting factor to the low lambing percentages (fron Table 4a, only 55¢% of ewes
recorded present at first weaning had produced a lamb which had suckled and,
similarly, from Table 4b, 46% at second weaning) .

Exsmination of Table 2 which indicates the body weight change from 3.11.77 (pre—
lambing) o 23.3.78 (Weaning) in relation to the ewes' lambing performance reveals
that there may be an interaction between the cobalt treatment and lambing in the
contribution towards the +8.51kg and +3.64kg gain respectively for barren and
lambed ewes. However, this must be due to chance (as suggested by the coefficient
of variation of 120%) because the ewes were either already in lamb or barren when
the treatment was glven,

Table 3 shows that the cobalt treatment had no effect on the change of body weight
during the lactational period (+3.88kg Control; +3.41kg Cobalt F = 0,283) in
those ewes which lambed.

As would be expected the mean whole fleece welghts (Table 4) of the ewes barren at
ihe sccond lambing was higher than for those ewes which lambed, 3.77kg and 3.hbkg
regpectively. Contributing to the latter figure will be some ewes which gave
Bhirth to lambs but subseqguently lost them in the early stages of lactation. The
treatment had no apparent effect on wool production
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Tebles 5 and 6 indicate that the extra cobalt supplementation had no effect on
lambing (which is understandable for reasons outlined above) or the second
lambing, Neither was there any relation between first lambing performance and
subsequent absenteeism at second weaning.

For the purposes of the analysis of the resulis from this investigation, a ewe
which had fluid in her udder at the time of examination - whether it be "water"
or milk - was taken as evidence that she had given birth and reared a lamb.
Absence of such fluid lead to classification of the ewe as barren. Neither of
these decisions is absolute but is accepted as satisfactory within the terms of
this investigation. If, hovever, the presence of "water" in the udder is taken
as indicating that the ewe was drying up due to the loss of her lamb or absence
of sufficient food %o sustain lactation, it was noted that 15 out of the 48
Gontrol and 17 out of the 49 Cobalt ewes in the first lactation only partly
reared their lambs, In other words, only %% Contrel and 32 Cobalt sheep out of
the 100 original maiden cwes in each group were still lactating when the lambs
were weaned on this farm where weaning and marking is simultansous.,

hckrowledgements: Peter Robertscn and the staff of Port Stephens are thanked for

thoim interest and for recording much of the data, J. Riley kindly provided the
siatistical analysis and much helpful advice.

R. S. Whitley
June 1974

Circulation: All farms and other interested bodies
oDM
M, Vagg



JAELE 1

PORT STRPHENS ¢o(E)PS 77/79

Mean Body Weights in Kgs

Group Control Cobalt
Weight Number Weight Number
Prelambing %.11.77 (shorn) 30,30 100 30, 44 100
19t Weaning 23%.3.78 %6 .29 88 36,18 85
2nd Weaning 7.2.79 {shorn) 29.87 57 29.59 60
T.&'LBLE 2
PORT STEPHENS co(B)PS 77/79

Mean Body Weight Changes in Fgs from 3.11.77 to 23.3.78

2nd Lambing

Barren Lambed
Treasinent Mean Hunber Mean Number Mean of all
Barren 7.65 13 9.78 9
Contrcl 50 Lanbed 4.13 20 2.°77 13
:g Mean 5.52 33 5.64 22
&
9 Barren 8.00 10 9.83 9
Cobald - Lambed 1.68 7 4.70 20
Mean 4,02 27 6.29 29
Barren 8.51
targin Lambed 3.64
TABLE %
PORT _STEPHENS Co(B)PS_77/79
Mean Change in Body Weight in Kgs from 3,11.77 to 23,%.78
C Co Mean SED Mean oV
a) of those ewes known
to have lambed (at +3.88 +3.41 +3.64 4.38 120.2
first lambing)
b) of all ewes recorded +6.11 +5.49 +5.81 no analysis of
Lo variance performed
TABLE 4
PORT S TEPHENS co(®)PS 77/79
Mean Whole Pleece Weights in Kgs at 7.2.79
C Co SED Mean CVE
a) Bwes Barren at Second Lambing 3,87 3.66 0.699 18.5

b) Ewes which lambed at Second Ianbing %.66 3.51 0.815 22.8




TABLE 5

Group Co

100

FORT STRPHENS co(R)PS 77/79
Group C
Number at Start 3.11.77 100
a) Number at weaning 2.%.78 which had lambed 47
had not lambed 41
were nissing 12
B
Chi sguare
* b)) Number at weaning 7,2.79 which had lambed 24
had not lambed 33
were migsing 43
Chi. square

c) Status at 2.3.78 of 86 ewes

Missing a* 2nd lambing lambed 14
barren 19
nissing 10

Chi sguare

following picture:=

&

éontrol AD
Cobalt A1

&

Total

number at weaning 2.3.78 Chi square = 0.314 p
number at weaning T7.2.79 Chi square = 0,882 p
TABLE 6
PORT STEPHENS co(E)PS 71/79

BEwes which lambed:—

=0.882 p

= 0.432 p

49
36
15

0,699 p = 30% on 23f

29
28
43

35% on 24f

12
17
14

19% on 24f

i

d) Omitting those ewes missing in a) and b) above Chi square tests give the

42% on 1af
65% on 1df

it

Neither vear  Both years 18t yr but not 2nd  2nd yr but not tat Total

13 0 20 9 55
10 20 17 9 56
2% 30 37 18 111

Chi square = 2.109 p = 45% on 3df
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4,2 Deficicney Disu 3es Report Code 4.2 (6)

A report into the investigation of the effects of Cobalt and Selenium
supplementation in breeding ewes at Salvador during the season 1977/78.

Trial Codes: Co/(E)
(1)

Summary

Two similar itrials were superimposed on the Grasslands Trials Unit year-round
grazitg system 2-pasturs scheme at Salvador during 1977 and 1978. In each
trial, one of which involved the "Treatmont” flock and the other the "Control®
.ok, ewes were divided into two age groups, Ldult (4) and Young (¥), each of
wnich wag divided into four treatments so that there were 24 ewes in each group.

One group {Co) was given supplementary cobailt in the form of a Cobalt bullet
(Permaco — 8, T,V.L.) whilst groups S1 and 52 were given subcutaneous potassium
selenate (Dystocel, Intervet) prior to the start of mating with group S2
raceiving an additional treatment at the end of the maving period. Group C

was an untreated control.

T+ was found that the selenium and cobalt treatments had no effect in terms of
the weasured parameters. It was found however, that the adult ewes performed
better than the younger ewes in terms of lambing percentage, birth weight of
lambs (4.2 kg) and lamb growth rate (230 gn/day). The "adult" group of ewes
lost a significantly higher percentage of their pre-lambing body weight during
early lactation.

Although the mean packed cell volume of 126 samples taken prior to mating was
slightly above the normal range. It was thought this was due to stress and
dshydration. Otherwise.the haemoglobin concentrations and red blood cell

count fell in the normal range. The copper coacentration at the onset of lamb-
ing was on the borderline of deficiency (0.6‘pg/m1) but, in an atmosphere of
vnknown intske levels and normal blood levels, interpretation of this value is
treated guardedly.

Introduction

#ineral and trace element deficiencies in falkland Island pasture and soil have
been suspected for many years but relatively little factual information is
availabie (Gibbs 1946, King et al 1969, Davies et al 1971). Throughout the
years, a variety of on-farm trials have been performed using copper, cobalt,
selenium, vitamin D and anthelmintics with inconclusive results in many
instances, However, cobalt supplementation has been given to sheep at some
farms with spectacular results in decreasing hogg deaths and improving body
condition. {File records of trials at Pox Bay West and Port Stephens and
reports 4.2(2) & 4.2(3), ).

On some farms, cobalt supplementation of the diet (usually by administration of
a cobalt bullet) has failed to show any benefit and the practice has been dis-
continued. However, this decision was usually made without any controlled
trials having been carried out. Whereas, on other farms, although the gross
wool clip and the annual death rate of young sheep seem>d litvle affected by
sobalt supplementation, the weaned lambs have been treated with cobalt bullets
because the stockmen beiieve the hoggs have more vitality and "gather better”
wvhen being collected and driven at shearing time,
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Tt is apparent that there is a variation in the sheep response to cobalt supple—
mentation between farms and between areas of the Falkland Islands,

Although detailed information concerning trace element levels in Falkland Island
soils and pastures is now being accumulated, at the time of the initiation of
this investigation at Salvador no such information was available, Thus it was
decided to investigate the effects on breeding ewes of the administration of
cobalt and selenium, both of which slements may well be at & level below that
vhich is generally accepted to be "normal" for sustaining sheep production.

Tt has been found (Mudd et al 1973) that, in some areas the administration of
selenium to ewes not only influenced the number of lambs born per ewe but alego
there was a variation in the sex ratio of the lambs born. It was hoped that,

if such a response was recorded in the Falklands, it could be related, at a later
date, to the selenium levels in analysed pasture and soil.

The opportunity arose whereby this investigation could be superimposed on the
detailed recording involved in the Grasslands Trials Unit Year-round Grazing
Systen (YRGS) 2-pasture system trial taking place at Salvador, Due to the nature
of the latter investigation, it was necessary to run two simultaneous duplicate
investigations into the effects of Cobalt and Selenium supplementation which were
measured in terms of lambing percentage, lamb birth weight, lamb growth rate,
lamb sex ratio, lamb survival over the first 1%-to 2 months of life, and the
change in the ewes' mean body weights over the lactaticnal period.

Blood samples were taken to determine the values of some haematological para-
meters at different times in the year.

Materials and Methods

The subjects involved in this investigation were the ewes involved in the
nmreatment! and the "Control" flocks of the YRGS 2 pasture trial at Ronda,
Salvador. The trial involving the "reatment" ewes thus became CO/S(E)S/Z 77/78
and that with the "Control" flock CO/S(E)§/1 77/78. Thereafter, the members of
both flocks which were used in the Cobalt/Selenium investigations were treated
in an identical manner.,

The ewes in each flock were divided into one of two categories according to thelr
age. The "Adult" age group (4) consisted of 6, 5, 4 and 3-crop ewes, whilst the
"Young'! age group (1) consisted of 2nd crop and maiden ewes,

The members of both age groups in each trial were subjected to a randomised
selection process to allot them to one of four groups each containing 24 ewes,
as shown below:-—

Group 81 — ewes given seleniun supplementation by a subcutaneous injection
of Dystocel (Intervet) at the rate of approximately 3 mgm
potassium selenate per 40kg body weight. The ireatment was
given at the outset of the trial on 8.6.77, 13 days before the
commencement of mating.

Group S2 -~ ewes injected with potassium selenate (as above) 1% days before
the commencement of mating end at the end of the mating period
on 10,8,77 (i.e. at a maximom of 50 days since conception).

Group Co -~ ewes each given cobalt supplementation in the form of a cobalt
allet (Permaco — 8, T.V.L.) 13 days prior to the commencement
of mating.
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Group C ~ ewes given no treatment - i.e. a control group.

A summary of the groupings is as follows:-

co/s(E)8/2 77/78 co/s(E)S/1 77/78
(TRGS Treatment flock) (TRES Control flock)
Adult (4) ewes Young (¥} ewes Adult (A) ewes Young (Y) ewes
31 82 Co C 81 82 (o C 51 82 GCo ¢ 81 82 Co C
24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

The chronology of data recording was as follows:-—

8.6.77 Tnitial gelection nf all groups and treatment of 81, 352, Co
groups. 126 blood samples taken for haemoglobin and packed
cell volume =estimations.

21.6.77 Rams put in with both ewe flocks,

10.8.77 Rams removed from both flocks. S2 group given second treat-
ment. 9 blood samples taken,

15.131.77 Ewes gathered and weighed. Then put in lambing paddocks where
lamb recording took place involving details of lambs' birth
weight, sex and ear number, 63 blood samples taken on 15.1Ll.77.

9,1.78 Twes and lambs gathered and weighed.

Results

Table 1 shows the lambing percentage which has been calculated using an angular
transformation on

the number of ewes recorded ag having lambed =x 100
the number of ewes pubt to the ram on 21.6.77

The cobalt and selepium treatments had no apparent effect on lambing percentage
but there was a significent difference between the ages (pingOl) with a
significant p+<0.01 trial/age interaction with the ewes in the IRGS " Pragtmen
flock performing best.

With regard to the sex ratio of the lambs born, it was apparent that there was

no difference between the treatments nor between "ages" nor trials (See Table 2).
This is somewhat in conflict with the report of Mudd and Maclie (Vet Rec 1973)

in which they found that different selenium supplementation rates had an apparent
effect on the sex ratio. However the regime used in the two trials above was
slightly different from that used by #udd and Mackie and we do not yet have the
value of the knowledge of the basic intake levels of dietary selenium,

1t may be that the supplementary selenium was *gwanped” by the normal dietary
intake and therefore was superfluous to their requirements,

The birth welght of the lambs is showm in Table 3. The cnly significant differencs
between the age groups in both trials (p<0.01) whore the lambs from "adult" ewes
weighed 4,2kg in both irials but only 3.9%kg and 3,7kg in trials S/E and S/1
reapectively from the "young" ewes.
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Mean lamb growth in kg per day from birth until 9.1.78 is shown in Table 4. The
only significant difference was that between the age groupings {p< 0.01) where the
lambg from adult ewes grow at a mean of 0.23 kg/day and those from young ewes at
at mean of 0,22 kg/day.

Table 5 indicates the percentage lamb death rate from birth until 9.1.78 as
calculated from

lanmbing percentage -~ lambmarkine psrcentage
lambing percentage

100

(It should be noted that absence at the lambmarking recording was taken as
indication that the lamb had died), An angular transformation was used in
calculation of both the lambing percentage and the lambmarking percemtage.

There was no significant difference between any of the trials, groups or ages.

It is however, interesting to note that all the figures are high (with some being
very high) indicating a sizeable loss of lambs between birth and marking when the
farms normally make their first count of lambs. When considered with the low
growth rate of the surviving lambs (see Table 4} at 0.22 kg/day there is an
indication that lactational failure may be the factor affecting these two parameters
of production.

The effect of lamb production on the ewes taken as in the flock situation is
ghown in Table 6 where the percentage woight change of ewes retween 15.11,77
(the onset of 1ambing) ard 9.1.78 is given having been calculated by

weight on 15,11.77 — weight on 9,1.78
weight on 15.11.77

100

There was a significant difference (P‘Q0.0I) in the percentage weight loss between
the "adult' and the "young" age groups where the older sheep lost more weight

(as a percentage of the original weight) then did the younger sheep. It is
apparent that this was not duwe to the treatments involved but may be a funetion

of several other factors such as the greater body weight of the older ewes at the
onset of lambing, the greater birth weight of their lambs (seec Table 3) and the
greater growth rate of their lambs (see Teble 4). Thus it would appear that the
older ewes are able to lose a greater percentage of their pre-lambing body weight
than are younger ewes.

It should be notsd that, in these calculations, no account has been made for
those ewes which did not give birth to a lamb.

The results of the analyses of the blood samples is shown in Table 7 and Pigure 1.
Unfortunately it proved possible to sample only 9 sheep at the end of the mating
period and so there is considerable disparity in the sample sizes of the three
occasions., The haemoglobin concentration fell in the normal range (8 -~ 14 gm/
100 m1) at all times but showed a gradual diminpution during the period., The
packed cell volume was slightly above normal on the first sampling date with
gome very high values (up to 55%). Thercafter the mean level fell to lie within
the normal range (22 - 40%), The high mean value on the first occasion may have
been due to a dehydration effect caused by the fact that the sheep were driven
into the setilement to be weighed and treated for the two cobalt/selenium trials
and held in restricted and strange surroundings over-night. The absence of
readily available water in settlement paddocks and in shearing sheds is charact-
eristic of Falkland Island farms.

On the second and third sampling dates, the samples were collected at the pens at
Ropnda and thus involved less stress to the animals,

The 13 samples on which copper estimations wers performed gave a mean value of
O.6_pg/ml which may be regurded as being on the borderline of a deficiency
(Umderwood 1977 p. 65), There are, however, several factors which should be
considered as contributing o this apparently low level. It is kmown that bloed
copper levels decrease during pregnancy and these samples were taken at the
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onset of lambing., The information available from the soil and pasture sampling
survey at present being undertaken indicates that Cortaderia pllosa (Whitegrass)
has a copper concentration (in October) of approzimately 2.2ppm. Nevertheless,
the Zinc snd Tron levels are also low and, as yet, the Holybdenum levels are
unknown. When more imvormation concerning these several contradictory factors
is availablie a more meaningful interyretation of blood copuer levels will be
possible,

REFERENCES: Davies T. E. et al The Sheep and Cattle Industries of the
Falkland Islands, Overseas Development
Association 1971,

Gibbs, ¥. I. Dept. Agriculture 1937-46

King . B. et al Land Systems Analysis of the Falkland
Islands with notes on the soils and
grasslands, Directorate of Overseas
Surveys 1969 Report No., 72.
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Nutrition. Academic Prsss 1977.
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June 1979
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TABLE 1

Lambing Percentage

No, ewes having lambed £ 100

Calculated as Fo. ewes put tc ram

Group Adult ewes Youngz ewes

S1 95.8% 95.83

32 T9.17 91,67

Co/5(E)3/2 Co 79,17 91.67
C 100.00 79,17

51 87.50 66.67

, 52 100,00 83.33
Co/s(B)s/1 Co 100.00 79.17
C 100,00 7917

TABLE 2

Sex ratio of lambs born
presented ag percentage males

(Angular transformation was used in the analysis)

Group Adult ewes Toung ewes
S1 57.14 40,91
g2 58.82 54.55
co/s(m)s/2 Co 68.42 45.00
¢ 54.55 38,99
s1 36.84 60.00
g2 58,33 35.00
Co/s(m)s/1 to 45.45 52.63

c 54.17 47.37




TABLE 3

Mean Lamb birth weights in kes.

AGhk Adoat ewus Tolueg wWes
GROUP NUMBER VEAN WUMBER MEAN
st 21 4.16 20 3.78
32 17 4,20 22 5.87
ce/s(8)s/2 T7/78 oo o 4.32 19 3.51
C 22 4.13 18 3.94
MHEAN: T9 4,20 9 %.85
g1 17 4.15 15 3.81
S 2o 4—-27 20 5-73
Oo/s(B)s/1 77/78 Co 21 4,26 19 3.81
C 24 4.12 19 3.51
MEAN 86 4.20 13 5.71

TABLE 4

Mean Growth Rate in kg/day from birth until 9.1.78

AGE Adult ewes Young ewes
GROUP  RATE  NUMBER __ RATE  HUMBER
s1 0.22 18 0.21 16
52 0.23 10 0.22 18
Co/s(B)s/2 TT/78 Co 0.23 15 0.22 i2
C 0.22 17 0.22 15
5 2.é3 £ a2 &1
81 0.22 15 0.22 12
52 0.24 ig 0.23 12
Co/s(®)s/1 T1/78 Co 0.23 16 0.21 15
C 0.22 22 0.21 14

stM 0.23 72 0.22 53




a1

LASLY 9

Percentage lamb death rate from birth to 9,.1.78

Lambing percentage -~ Lembmariing percentage

Calculated from Tembing porcentage 100
GROUP ADULT EYES YOUNG HWES
S1 21.74 21,74
g2 47.37 18.19
B

Co/5(E)5/2 Co 21.06 40,91

c 29.17 15,79

S1 23,81 25,00

52 12.50 40,00

Co/3(B)s/1 Co 25.00 15.79

G 08.33 21.06

T&BLE 6
Percentage weight change of ewes between 15.11.77 and 9,1.78
GROUP ADULT EWES WUMBER YOUNG BYES NUMDER

s1 20.81 21 16.11 20
g2 18.87 16 16.77 22
Co/s(E)s/2 Co 18.80 19 16.59 20
c 18.98 20 16.56 18
SUM: 19,42 76 16.51 80
S1 19,27 19 18,28 14
52 18.57 21 18,13 19
Co/s(E)s/1 Co 21.25 18 19.49 17
¢ 21.37 24 17.70 18

SUM: 20.14 82 18.39 68




TABLE

Haematelogical Analysis : Salvador 1977

(Derived frem samples taken from all ages and breatments)

HAEMOGLOBIN PACKED CELL RED BIOOD MELN MEAN COPPER
VOLUME CORPUSCLES CORPUSCULLAR CORPUSCULAR
VOLUME HAEMOGLOBIN
CONCENTRATION
DATE UNITS gn/100 ml PER CENT x'1-06/mm3 o @ PER CENT pg/ml.
8/6/77 Sample Number 126 126 126
(prier to mating) Mean -+ 18D 13.2 + 1.1 Mo+ k 33+ 2
highest 16.2 55 b
lowest 10.2 33 29
10/8/77 Sample Number S 9 9 3 8 9
(end of mating) Mean + 18D 1.6 + 1.2 3% + 4 9.4 + 0.8 39.0 & 0.4 3342
highest 14,0 L2 10,4 L7.6 38
lowest 9.8 29 8.0 26,0 3
15/11/77 Sample Number 63 63 63 13
(start of lambing)  Mean + 18D 10.6 + 1,0 27 + 3 4O + 2 0.6 x 0.2
highest 13.4 3 48 1.0
lowest 8.2 20 36 0.3




PER CENT e g ,
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APPEEDIX 4.2 (@)

PRELIMINARY REPORT ON ANALYSIS OF GRASS SAMPLES TAKEN 47 FITZROY (QCTOBER *978)
AND PORT STEPEENS (0CTOBER 1977)

4inalysis so far has been for the following elements — Iron, Copper, Ziac, lHenganese,
Magnesium, Phosphorus, Caleium, Sodium and Potassium,

In the absence of detailed knowledge of what grasses and shrubs sheep eat, sampling

has been based on supposition with emphasis on ¥Whitegrass. Other grasses have
been sampled but the numbers of samples are, as yel, few and the figures available

should be treated with caution.

For instance, itwo samples of smooth stalked meadow

grass differed widely in Phosphorus, Calecium, Manganese and Copper.

Toking Whitegrass zs an exanple, comparison may be made betweon Fitzroy and Port
Stephens. Levels of the zlements requived to maintain normal health are given
in brackets (the units are in pards per miilion).

Tron {30)

Copper (5)

Zine (50)

Manganese (40)

Magnesiun
(1000 for lactating ewe)

Phosphorus {1700)
Calcium {1000-2000)

Sodiun

Potagsium

FETZROY

all samples borderline
or abeve but the green
mnatter of Whitegrass is
very nuch lower in Iron
thrn the dead motter.

all samples very low
with & mean of 2,

all samples very low
with little variation
around ths mesn of 6.4.

variation fron 8 to 118
with a mean of 41. The
lower values were found
on the older rocks e.g.
Port Stanley guarizites.

all samples low
mean 430

all samples very low
rean 571

only two samples were
about 1000, Mean 496

nean 509

nean 2000

PORT STHPHENS

4 samples (out of 6)
were below 17 ppm.
The very low samples
cane from Gibraltar,
Poncho Valley and
Brown's Hill,

all sanples very low
with a nmean of 1.5.

as at Fitzroy

all sanples were below
40 with a mean of 13 ppm
which is lower than at
Fitzroy. Lowest value
2.1-

nean 530
mean T17
sanples very low
nean 531

mean 708

nean 4000

Green Whitegrass contains very ruch nore Potassium, Sodium, Phosphorus, Magnesium
and Manganese than dead Whitegrass but it has less Iron and about the sane Copper,

Yine and Caleium,

The rein difference between the concentration of elements in VWhitegrass at Fitezroy
and Port Stephens is in Iron and Maenganese where Port Stephens has less than
Titzroy bui the reverse is true for Potassium.

The Land Systems Analysis report gives values for the concentration of some
elements in herbage samples which were "grab" samples attenpting to represent

sheepa' eating behaviour.

The generally low Copper levels agree with the above

results but both are much lower than those given in the T, H. Davies report.
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Zinc levels in the Land Systems Analysis report are slightly higher than the new
findings but the Mangenese levels are very much higher and represent adequate
guantities of a mineral which has now been shown to be deficient in Whitegrass
samples grown on the older rocks of the Devono-Carboniferous group. This discrep-
ancy may bce due to the possible inclusion in the Land Systems Analysis samples of
Manganese rich diddle dee or Christmas Bush, Wherever the site, Whitegrass stands
out in its low Manganese levels,

Other plant speeies sampled at Fitzroy provide the following information:-

Copper Copper is deficient in all grass species but adequate in
diddle dee and Chrisimas Bush, The highest levels arc in
pigvine,

Iron A1l grasses arnd shrubs, except Whitegrass, have adequate

levels, Yorkshire fcg and diddle des being the highest.

Zinc A1l grassse except smooth stalked meadow grass are very
low as is diddle dee but Christrmas Bush is the highest
at borderline levels of 40 ppm.

Manganese All grasses and shrubs have adequate levels except
Whitegrass (sce ahove)., Diddle dee has highest levels.

Magnesiun Highest in Christmas Bush, pigvine and srmooth stalked
meadow grass, Lowest in sheeps' fachine and cinnaron
grass,

Plosphorus Only pigvine and snooth stallked meadow grass have adequate

levels and Whitegrass and cinnanon grass have imbalanced
ratic of Phosphorus to Calcium,

Calcium Low in Whitegrass, Yorkshire fog and cinnamon grass.

Sodiun, Potassiun Much higher in Chrisimas Bush than other plants and lowest
in diddle dee,

Grasses, except Yorkshire fog, have about four times as
much Potassiun as Sodium, Shrubs have a 1:1 ratio.

Sumnazry
The predominantly low levels of Copper indicate that, unless they are affected
by the Molybdenum, Sulphate, Iron conplex, the sheep are supplementing their

intake from grasses by consuning plants such as pigvine, Christmas Bush and
diddle Jee.

Most grass ganples are deficient in Zinc.

Yhitegrass growing on "old" rocks is deficient in Manganese.

18th February 1575



Indoparasitism 4.4 APPENDIX 4.4 (4)

Anthelmintic Preatment at Salvador 1978

gurmary An investigation into the effocts of administration of Thibenzole (Merke,
Sharp, Dohme) tv lambs at weaning and hoggs in ridwinter compared to an untreated
control at Salvador showed that, under this reginme, there was no benefit in terms
of improved survival chances, body weight changes or wool production as a result
of the treatment.

Introduction The Hogg flocks st Selvador have a history of heavy losses of up to 205
from woaning to shearing and poor performance with indications of heavy helminth
burdens.

In Hovember 1977 it was pussible to tak» some Tacces samples from 5 ewe hozgs

whish had only recently lef+t their normal pasturces to be brought in to the shearing
shed. "The worm egg counts from these shecp varied from 4650 eggs per gram faeces
to 108,000 eng.

Due to various constraints it was not possible to set up a full statistically
vaelid trial to assess the effects of administration of an anthelmintic. Never-
theless, it was decided to mount a small trial which would obviously be of benefit
to the sheep and which may give some signs of positive benefit in terms of body
weight gain and flecce weights, It was also planned to investigate the problen
further in the time interval beforc the resulis of this trial became available,

Method fThree groups (c, T, To,) of 60 ewe hoggs wers selected as randomly as possible
from the ewe hogg flock and marked by means of an ecar tag.

Jut ot each group of €0 hoggs, 30 were weighed ond of these 30 10 were individually
nariked Wy means of a number on the car tag.

The C group was given no treatuent (controls) hilst the T4 and group were both
given the ecorrect dose of Thibonzole (¥erke, Sharp and Dohme Lid.).

411 these ewe hoggs were then returned to the flock and run under normal farnm
conditions on the hogg ground (i.e, hold hoggs the previous year).

In May 1978, the hogg flock was moved into a winter camp (Churchill). The ewe
hoggs with numbered car tags in each group were weighed along with a random sanmple
of 20 others from each group.

The To group was also given a seoond treatment with Thibenzole,
At shearing in December 1978, the shorn body and whole fleece weights of all the
sheep present were recorded but, apart from those sheep with numbered tags, only

a random 20 from each group was used in tne analysis.

Becaugse of an crror in recording, it proved impossible to caleculate ths loss
rates of the 3 groups



Regults

GoNTROL (C)

T2

BODY YWEIGHT Mov T7
BODY YWRIGHT ¥May T8

SHORH BODY YRIGET
Dec 78

19.45 + 1.57
2047 + 3.10

wra

30,19 + 2.37

19,10 + 1.81
28,06 4 3.33

31.25 + 2.75

Ho. present flov 10 10 10

No. present May 9 10 9

¥o. present Dec 3] 7 8
WHOLE FLEXCE WEIGHT 2.8% + 0.39 %5.84 + 0.56 3.1 + 0.34
WREIGH? GAIN Nov-Dec 10.67 + 2.44 11.50 + 2,08 12.00 + 2.39
BODY WHIGHT ¥ov 77 20.15 + 2.18 19.55 + 2.32 20,38 + 2.28
BODY WEBIGHT Iay 78 31.78 + 3.15 31.35 + 2.89 31,05 + 2.66
BODY WEIGET Dec T8 31.85 + 2,62 30.25 + 3.23 31,30 + 2.90
FLEECE WEIGHT 3.33 + 0.34 3.33 + 0.56 3.24 + 0.60
MEAR WELGET GAIN 11.70 10.70 10,92

Nov-Dec

411 body and fleece weights are in Zg + 1 siandar deviation
Mean flecce weight of all sheep peooled = 3.7kg

Mean of ail body weights;

Hov 17
Muy 713
Dec 78 3i.2ikg

19.87kg
1 QCkg

(90 animals%
88 aninpals
(8% aninmals)

GROUPS WITH
NUMBERED
BAR TAGS

RANDOM 20
FRCM EACH
GROUP

Discussion Tiue practice of grazing the same class of sheep on the sane camps year
after year is likely to lead to & build up of helminth larvae on the pasture

especially when young sheep are involved.

The overall stocking rates of sheep

are misleading because the stock tend to congregate in ceriain areas where the
density may be up to 2-5 per acre whereas the overall rate may be 3-5 acres per

gheep.

The helminths »f primary importance are Ostertagia spedies, Trichogtrongylus

species and ¥Nematodirug filicolis,

Bvidence that the latter species is a seriocus

problen is lacking but its presence presents an obvious potential hazard.

The figurces show thet therc is no valid benefit gained by the treatment administered

in the way in which it was in this #rial.

This is probably because the treated

sheep were go outnumbered by the untreated ones in the flock that they rapidly
becare reinfested by larvae picked up from contaminated herbage.

The systom of management at Salvador is such that 2 opportunitics for anthelmintic
treatment are provided - when the weaned lambs are put in to their first hogg
camp and when they arc moved in to their winter/spring quarters.

With the large numbers of sheep and acres involved in Falkland Islands nanagerent

systoms few controlled helminth investigations are possible,

Treatment must be

on & whole-flock basis and the "conirol" must be previous years' performance.

R, 8. Yhitley
Decenrther 1978



Appendix

SECTICN 5: TLARCRATORY STUDIRS

Some of the Principal Techaniques to be Used in the Laboratory:

Diseage Control 5.1

Serology: Complement "ixation (Microtechnigue)
Haemagglutination
Rose Bengzal Plate Test
Apglutination Test for Brucella

Bacteriology: Sensitivity Testing
Standard Techniques used for the isolation and
ldentification of bacteria

Parasitology: MeHMaster courts for worm egg levels
Pagture larval counts
Posgt lortem téchniques for total worm counts
of intestino perasites
Pepginogen estimations in serum

Hzematology: Haems tocrit (P.C.V.)
Haemoglobin
Gell counts (white and red)

Peed Bvaluation 5.2

"in Vitro" digestibilities
Tan Soest acid detergent fibre technigue
Titrogen determination (Kjeldahl)

Microtiology 5.3

Techniques for the isolation, identification and
propagation of nitzogen fizing bacteria
Inncculation of zeeds with nitrogen fixing bacteria

Seils Studies 5.4

il determinations

Lime requirement of soils

Determinetion of extractable "P" (spectrophotometric)
Determination of extractable "K" (flamephotometric)
Determination of 3" (Kjeldabl)
Determination of "HH," (Kjeldahl)






