N
N

N

HAL

open science

COW-CALF AND SOW-PIGLET BEHAVIOUR IN
RELATION TO COLOSTRUM INGESTION
D.M. Broom

» To cite this version:

D.M. Broom. COW-CALF AND SOW-PIGLET BEHAVIOUR IN RELATION TO COLOSTRUM
INGESTION. Annales de Recherches Vétérinaires, 1983, 14 (4), pp.342-348. hal-00901433

HAL Id: hal-00901433
https://hal.science/hal-00901433

Submitted on 11 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-00901433
https://hal.archives-ouvertes.fr

Ann. Rech. Vét., 1983, 14 (4), 342-348

COW-CALF AND SOW-PIGLET BEHAVIOUR IN RELATION
TO COLOSTRUM INGESTION

D.M. BROOM

Department of Zoology, University of Reading, Reading RG6 2AJ, UK.

Abstract

The declines in both production of immunoglobulin {Ig) by mothers and absorption efficiency by young
make it desirable for calves to ingest an adequate amount of colostrum by 6-12 h and piglets to do so by
4-8 h. In cattle, suckling attempts may be delayed by weakness of the cow or calf due to difficult calving,
injury, deformities or disease. The incidence of attacking or avoiding calves is greater among heifers than
among older cows and rejection is occasionally a serious problem. Amongst dairy cattle, the major factor
leading to inadequate colostrum intake is difficulty in finding a teat or suckling from it because the udder
is pendulous and the teats are fat. Calves of cows with pendulous udders, and this included most older
cows, failed to suck within 6 h and obtained inadequate lg levels unless put to the teat. Absorption of Ig
may be more efficient if the mother is present. Some attacking of piglets by gilts is common and injuries
to piglets due to sow attacks may be a serious problem. Injuries, deformities, general weakness or beco-
ming trapped in part of the farrowing pen reduce the chances that a piglet will suckle adequately. Agalac-
tia and competition for teats result in some piglets in larger litters failing to suckle. Fighting for colostrum
producing teats peaks 2 h after the birth of the first piglet so later born piglets must obtain less of the Ig
produced if farrowing is prolonged. Group farrowing and group calving increase the chances that some
piglets or calves will fail to obtain adequate colostrum.

Newborn calves and piglets have very low levels
of serum immunoglobulin (Ig} and hence obtaining
Ig from colostrum reduces their vulnerability to
disease {McEwen et al, 1970; Fallon, 1978;
Nordbring and Olsson, 1957 ; Lecce and Matrone,
1960). The Ig concentration of colostrum is
highest at birth and then declines, the rate of
decline depending on the amount of colostrum
which is being removed. In cows which have been
sucked the Ig concentration drops to 50 % by 9-
24 h (Kruse, 1970a; OQudar et a/., 1976) whilst in
sucked sows the drop to 50 % is reached as early
as 5 h after the first piglet is born and the level is

close to that in normal milk by 16 h (Bourne,
1969). The ability of the young animal to absorb
the various Igs, which have high molecular
weights, also declines after birth. The absorption
ceefficient for all Igs combined declines to 50 % in
less than 24 hours in calves (Kaeckenbeeck et al.,
1961 ; Kruse, 1970b) but has reached 0 % by this
time for IgA and IgM (Penhale et a/., 1973). Most
piglets which have ingested colostrum or milk can
no loniger absorb Ig after 24 hours although star-
ved piglets may still be able to absorb Ig up to
4 days of age (Payne and Marsh, 1962 ; Lecce and
Morgan, 1962). Hence calves obtaining colostrum



PHYSIOLOGY OF THE NEWBORN

from their mothers should ingest an adequate
amount within 6-12 hours and pigfets should do so
within 4-8 hours.

Factors affecting colostrum intake by calves

The behaviour of cows and calves after parturi-
tion usuadlly involves the cow standing, remaining
close to the calf and licking it; the calf standing
teat-seeking, sucking and then resting {Broom,
1981 p. 226; Edwards and Broom, 1982). If the
cow is weakened, e.g. by a difficult calving or by
hypocalcaemia it may be slow to stand. Heifers,
which often have a difficult calving, stand later
than cows (table 1). These data (Edwards and
Broom, 1982) were obtained from observing
82 Friesian cows and their caives for the 6 h after
parturition. The delay before calves stood was also
longer for heifers’ calves {mean 77 min) than for
cows’ calves (mean 49 min). Deformity or injury
can delay or prevent calf standing. When the calf
stands and approaches the mother it is occasio-
nally attacked or avoided. In the study mentioned
above, 8 % of heifers did not lick their calves and
butting, kicking or interruption of suckling by the
mother were shown by members of all age classes
especially heifers (table 2). Calf attack or avoi-
dance is affected by the previous experience of the
cow (Broom and Leaver, 1977) and is more likely if
the teats are sore. Some calves never obtain colos-

Table 1. -
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trum because of such behaviour but most heifers
do eventually allow the calf to suckle so the pro-
portion totally rejected or avoided is small.

Calves spend some time nuzzling around the
legs and belly of the mother before they find a teat.
Calves which are weak, or which are attacked by
the cow, or which become separated from the cow
may fail to find a teat but the most important fac-
tor affecting the likelihood that a teat will be found
is the conformation of the udder. As pointed out by
Selman et al, (1970a,b) first sucking is often
delayed if the cow has a pendulous udder. Work
currently in progress suggests that, having first
approached a leg, the calf directs its nuzzling
movements to a horizontal surface at about the
level of its head when it is held straight out. It then
explores further by making comparatively shallow
up and downwards movements of the head. These
movements are sufficient to lead to teat contact if
the udder is small, as it would be in an animal
which had not been milked reguiarly, but the teats
may not be found if they are hanging well beneath
the belly. Once the teat is found the calf may expe-
rience difficulty taking a fat teat into its mouth so
again, unmilked animals pose fewer problems. If a
calf does not suckle soon after birth the teats
become more turgid and difficult to grasp so that
suckling becomes increasingly difficult. First suck-
ing is not likely to be delayed due to udder confor-

Calving difficulty effects in relation to parity.

Parity
1 2 3 4+
Calving duration {min} 76 46 54 35
Median delay before cow first stands (min) 26 3 1 1
data from Edwards, 1980 and Edwards and Broom, 1982.
Table 2. — Suckling interruptions and attacks on calf in relation to parity.
Parity
1 2 3 4+
Median frequency of interruptions by cow of 0.6 0.5 0.2 0.1
suckling and nuzzling udder by calf {(min~"}
% of cows butting calf 26 16 12
% of cows kicking calf 39 10 12 12

data from Edwards and Broom, 1982.
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mation and teat size in beef cattle or in dairy hei-
fers but it can be a major problem in older dairy
cattle. Table 3 shows that the median delay before
first suckling in a study of 161 calvings (Edwards,
1982) was 2 1/2 h for heifers but almost 6 h for
cows which had already calved two or more times.
Further analysis showed that udder conformation
was the major reason for this (table 4).

If the calf becomes separated from its mother so
that she does not sniff and lick it within 3 h of its
birth she is likely to reject it subsequently (Le
Neindre and Garel, 1976). The fact is generally
known to cowmen who help cows to carry out this
sniffing and licking after a difficult calving by drag-
ging the calf to a point near her head. In a group
calving situation calves are often stolen from their
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mothers, or they approach other cows, and may
become separated temporarily or permanently
from their mothers. These calves may not be abie
to obtain colostrum from the cow with which they
stay or, if they do obtain colostrum, there may be
none left for the cows’own calf when itis born. In a
study of group calving in Friesian cows, 33 % of
calves cross-suckled at some time and 3 % were
abandoned because their mother had adopted
another calf (Edwards, 1983).

The levels of immunoglobulins G1, G2, A, and M
in the blood of calves before suckling at 48 hours
are shown in table 5. The levels at birth were very
low but calves which suckled within the first 6 h
achieved more than adequate levels. Those which
did not suckle within 6 h but which were then put

Table 3. — Delay before first suckling in relation to parity.
Parity
1 2 3 4 +
Median delay before first suckling (min) 169 238 360 313
% not suckling within 6 h of birth 20 26 55 45
data from Edwards, 1982.
Table4. — Effects of udder conformation on teat-seeking and delay before first sucking.
Udder

Small Intermediate Pendulous

n 20 79 34

Median time teat-seeking (min} 4 7 16

Median delay before first sucking {min) 128 209 320

Percentage not sucking in 6 h 17 29 48

data from Edwards, 1982.
Table 5. — Serum immunoglobulin levels of calves.
1gG1 1gG2 IgA igM
Birth
Mean (mg/mil} 0.7 0.2 0 0.1
Maximum {mg/ml} 3.5 2.0 0 0.5
Calves with none {%) 50 75 100 44
48 h

Mean if sucking by 6 h 55.2 0.8 2.3 2.6
Mean if no sucking by 6 h, then assisted 31.1 0.6 1.5 1.2
Mean if no sucking by 6 h, not assisted 7.1 0.7 1.9 1.1

data from Edwards, et al., 1982.
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to the teat achieved adequate levels but calves not
observed to suckle within 6 h did not. Since almost
half of the calves of older cows did not suckle unai-
ded they were clearly at risk {Edwards and Broom,
1979, Edwards, 1982). The factors leading to ina-
dequate colostrum intake by calves are summari-
sed in figure 1. Selman et a/. (1971) and Fallon
(1978) have shown that Ig absorption by the calf is
more efficient in the presence of the mother and it
would be interesting to know how this comes
about in their conditions for Le Neindre (personal
communication) was not able to replicate their
result.

Factors affecting colostrum intake by piglets

The problems for piglets trying to obtain colos-
trum are quite different from those for calves.
Piglets are much more likely to be attacked by their
mother: sows lie for piglets to suck and piglets
are more mobile so teat finding is usually easier;
litters are often large so competition is an impor-
tant factor; and milk ejection after parturition has
ended is sporadic and brief. The behaviour of sows
and piglets during and after farrowing is described
by McBride (1963), Hartsock and Graves (1976),
and English et a/. (1977). Farrowing may last for
several hours and a sow may attempt to bite
piglets as they come near her head. The problem of
sows attacking and killing piglets was formerly
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considerable but is now largely confined to minor
injuries to piglets. As is apparent from table 6
(English et al., 1977) previous experience of piglets
reduces the incidence of biting by sows.

Large litters of piglets usually include several
weak individuals with poor co-ordination or defor-
mities. Piglets may be injured during birth or soon
afterwards. They stand within a few seconds of
birth and may damage their tegs or become trap-
ped if the floor is perforated or if there are steep
drops to lower parts of the farrowing pen. Many lit-
ters include individuals which are not able to reach
the udder in the first 4-6 h after birth. England
{1974) found that 50 % of piglet losses in the first
7 days were of the smallest 20% of piglets
(< 900 g) but that these piglets survived just as
well as older piglets when hand-reared. Weak,
small piglets are more likely to fail to suck and
are also more likely to be overlain by the sow.

Milk ejection occurs as each individual piglet is
born and the early born piglets which are strong
enough to get to the udder go from teat to teat
drinking colostrum {Bourne, 1969; Hartsock and
Graves, 1976). They must ingest much more
colostrum than later born piglets and if farrowing
lasts for several hours, the risk that the later born
piglets will obtain less of the Ig produced is consi-
derable {Bourne, 1969). There is individual varia-
tion amongst sows, according to conditions, in the

difficult ,

calving \

disease e.g.
hypocalcaemia

previt_)us cow attacks cali does not/
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experience calf * find teat +ee.__ pendulous
of cow udder
sore cow avoids
—_—
teats calf *
fat

. teats

inadequate calf finds teat
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Fig. 1.— Summary of factors leading to inadequete colostrum intake by calves.
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amount of Ig available so piglets of sows produ- Table6. — Attempts by farrowing sows to bite piglets.

cing less |g are less likely to obtain a sufficient
guantity (Metz and Oosterlee, 1981). Some teats

may be short, blind or inverted and the anterior

teats are a little longer than the others {(English and Number

Smith, 1975) so teat selection is important to Litter n attempting

piglets. Jeppesen (1982), using an artificial sow to bite

udder {Jeppesen, 1981), showed that piglets

avoided very unproductive teats when there were Gilts 9 (89 %)

enough teats for all. 2nd — 4th 12 (25 %)
10 (20 %)

Once farrowing is complete, the imminence of 6th — 9th

the 11s long milk ejection is indicated, half a
minute beforehand, by an increase in grunting by
the sow (fig. 2; McBride, 13963; Whittemore and

Fraser, 1974). The piglets respond to this grunting  after English et a/, 1977.
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Fig.2.— Mean number of grunts per 5 s by 6 sows whilst nursing 4 or 5 times.
The number of 5 s intervals before and after the onset of rapid sucking by
piglets is indicated (redrawn after Whittemore and Fraser, 1974).
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Fig. 3.— Summary of factors leading to inadequate colostrum intake by piglets.
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by striving to reach a teat, if they are not already
attached to one, and then by sucking. Jeppesen
(1982) observed that piglets were more active
around the anterior teats which were nearer to the
source of the grunts. English et al. (1977) suggest
that the front teats are safer from kicks. They may
produce more milk because the piglets which
habitually suck from them become the heaviest
of the litter even if they were of average weight at
birth (Mitchell, 1953 ; Barber et a/.,, 1955). These
piglets might differ in other ways however.

Fighting for teats was at a peak of 8 perhour 2 h
after farrowing and then declined to 2 per hour by
8 h in Hartsock and Graves’ (1976) study. Subse-
quent interactions amongst piglets include some
actual fights and much vocalisation, presumably
helping to settle disputes about access to teats
(Jensen, 1981 ; Jensen and Algers, in press). The
regular usage of particular teats is apparent within
a few hours of birth and McBride (1963) found
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that there was a positive correlation between birth
weights and the size of teat obtained. The weaker
piglets get the worst teats, or none at all if most
teats are occupied hence competition will have an
effect on the amount of colostrum ingested. The
likelihood that weaker piglets will be pushed away
from the udder by other piglets or will find no pro-
ductive teats available is greater if the litter size is
large or if group farrowing occurs. Cross-sucking
is allowed by some sows so the strongest piglets
from each of the litters present may obtain the
colostrum or milk leaving none for the weaker
piglets. The factors affecting colostrum intake by
piglets are summarised in figure 3.

EEC seminar on gastro-intestinal diseases in the
young pig and calf 1-3 December 1982, INRA
CRZV de Theix 63110 Beaumont, France.

References

BARBER R.S., BRAUDE R., MITCHELL K.G., 1955. Studies on milk production of large white pigs. J. Agric. Sci.,

Cambs., 46, 97-118.

BOURNE F.J., 1969. Studies on colostral and milk whey proteins in the sow. 1. Transition of mammary secretion
from colostrum to milk with natural suckling. Anim. Prod., 11, 337-343.

BROOM D.M., 1981. Biology of Behaviour Cambridge University Press, Cambridge.
BROOM D.M., LEAVER J.D., 1977. Mother-young interactions in dairy cattle. Br. Vet. J., 133, 192.

EDWARDS S.A., 1980. Behavioural interactions between dairy cows and their newborn calves with relation to calf
serum immunoglobufin levels. Ph.D. thesis, University of Reading.

EDWARDS S.A., 1982. Factors affecting the time to first suckling in dairy calves. Anim. Prod., 34, 339-346.
EDWARDS S.A., 1983. The behaviour of dairy cows and their newborn calves in individual or group housing. App/.

Anim. Ethol, 10, 191-198.

EDWARDS S.A,, BROOM D.M., COLLIS S.C., 1982. Factors affecting levels of passive immunity in dairy calves. Br.

Vet. J., 138, 233-240.

EDWARDS S.A., BROOM D.M., 1979. The period between birth and first suckling in dairy calves. Res. Vet. Sci., 26,

255-256.

EDWARDS S. A, BROOM D.M., 1982. Behavioural interactions of dairy cows with their newborn calves and the

effects of parity. Anim. Behav., 30, 525-535.

ENGLAND D.C., 1974. Husbandry components in parental and perinatal development in swine. J. Anim. Sci., 38,

1045-1049.

ENGLISH P.R., SMITH W.J., McLEAN A., 1977. The Sow - Improving her efficiency. Farming Press, lpswich.
ENGLISH P.R., SMITH W.J., 1975. Some causes of death in neonatal piglets. Vet. Annu., 15, 95-104.
FALLON R.J., 1978. The effect of immunoglobulin levels on calf performance and methods of artificially feeding to

the newborn calf. Ann. Rech. Vét., 9, 347-352.

HARTSOCK T.G., GRAVES H.B., 1976. Neonatal behaviour and nutrition-related mortality in domestic swine. J.

Anim. Sci., 42, 235-241.

JENSEN P., 1981. Grisningsbeteende och kommunikation mellan sugga och smagrisar - en litteraturstudie. Sven.

Veterinaertidn., 33, 5605-515.

JENSEN P., ALGERS B., in press. An analysis of piglet vocalisation during nursing. App/l. Anim. Ethol.
JEPPESEN L.E., 1981. An artificial sow to investigate the behaviour of sucking piglets. App/. Anim. Ethol., 7, 359-

367.

JEPPESEN L.E., 1982. Teat-order in groups of piglets reared on an artificial sow. 1. Formation of teat-order and
influence of milk yield on teat preference. Appl. Anim. Ethol., 8, 335-345.

KAECKENBEECK A., COLINET G., SCHENAERS F., 1961. Evolution de I'intestin du veau nouveau-né a résorber les
anticorps apportés par le colostrum. Ann. Med. '/ét., 108, 197-205.



348 PHYSIOLOGY OF THE NEWBORN

KRUSE V., 1970. Yield of colostrum and immunoglobulin in cattle at the first milking after parturition. Anim. Prod.,
12, 619-626.

KRUSE V., 1970. Absorption of immunoglobulin from colostrum in newborn calves. Anim. Prod., 12, 627-638.

LECCE J.G., MATRONE G., 1960. Porcine neonatal nutrition: the effect of diet on blood serum protein and perfor-
mance of the baby pig. J. Nutr., 70, 13-20.

LECCE J.G., MORGAN D.O., 1962. Effects of dietary regimen on cessation of intestinal absorption of large molecules
{closure) in the neonatal pig and lamb. J. Nutr., 78, 263-268.

LE NEINDRE P., GAREL J.P., 1976. Existence d’'une période sensible pour I'établissement du comportement maternel
de la vache aprés la mise-bas. Biol. Behav., 1, 217-221.

McEWAN A.D., FISHER E.W., SELMAN I.E., 1970. Observations on the immune globulin levels of neonatal calves
and their relationship to disease. J. Comp. Pathol., 80, 259-265.

McBRIDE G., 1963. The «teat order» and communication in young pigs. Anim. Behav., 11, 53-56.

METZ J.H.M., GOSTERLEE C.C., 1981. Immunologische und ethologische Kriterien fiir die artegemasse Haltung von
Sauen und Ferkeln. /n «Aktuelle zur artgeméssen Tierhaltung 1980, KTBL-Schrift 264» KTBL,
Darmstadt, pp. 39-50.

MITCHELL K.G., 1953. Sow's milk. its production, nutritional properties and factors involved in its ejection from the
mammary gland. Ph.D. thesis, University of Reading.

NORDBRING F., OLSSON B., 1957. Electrophoretic and immunoiogical studies on sera of young pigs. 1. Influence of
ingestion of colostrum on protein pattern and antibody titre in sera from suckling pigs and the changes
throughout lactation. Acta Soc. Med. Ups., 62, 193-212.

OUDAR J., LAVOR P., DARDILLAT J., RICHARD Y., 1976. L'immunité d'origine colostrale chez le veau. Rev. Med.
Vét., 127, 1309-13486.

PAYNE L.C., MARSH C.L., 1962. Gamma globulin absorption by the baby pig: the non selective absorption of hetero-
logous globulins and factors affecting absorption time. J. Nutr., 76, 151-158.

PENHALE W.J., LOGAN E.F., SELMAN L.E., McEWAN E.W., McEWAN A.D., 1973. Observations on the absorption of
colostral immunoglobulins by the neonatal calf and their significance in colibacillosis. Ann. Rech. Vét., 4 223-
233.

SELMAN 1L.E., McEWAN A.D., FISHER E.W., 1970. Studies on natural suckling in cattle during the first eight hours
post partum. |. Behavioural studies (dams). Anim. Behav., 18, 276-283.

SELMAN LE., McEWAN A.D., FISHER E.W., 1970. Studies on natural suckling in cattle during the first eight hours
post partum. |l. Behavioura! studies (calves}). Anim. Behav., 18, 284-289.

SELMAN L.E., McCEWAN A.D., FISHER E.W., 1971. Studies on dairy calves allowed to suckle their dams at fixed times
post partum. Res. Vet. Sci., 12, 1-6.

WHITTEMORE C.T., FRASER D., 1974. The nursing and suckling behaviour of pigs. I!. Vocalisation of the sow in rela-
tion to suckling behaviour and milk ejection. Br. Vet. J., 130, 346-356.

Question

From Dr. H.J. Greene to Dr. Broom

Since Dr. Logan's research suggests that feeding colostrum immediately after birth is essential and since calves left
to cows may not suck for some hours, would it not be advisable to feed colostrum by bucket to ensure an adequate
intake ?

Answer

It is necessary to feed colostrum early. This can be achieved by taking the calf to the cow and helping it to suck.
There is conflicting evidence about the merits and disadvantages of suckling versus bucket feeding.



