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A PRELIMINARY STUDY OF THE EFFECT OF PRE PARTUM SUPPLEMENTATION ON
REPRODUCTION IN HOLSTEIN HEIFERS
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With the aim of atudying the zesidual effect of pre partum supplementation on post partum
reproduction, a total of 34 Holstein hejfers were randomly placed on two treatments: 45 days
before estimated calving date 17 of the pregnant heifers received an additional 2 kg of con-
centrate with 161 crude protein wntil calving; the rest confinued on the feeding regime accords
ing to the NRC recommendations. After calving both groups were fed in accordance with their
milk production, ' .

- The animals were waighed weekly throughout the gestatfon and 2 days before and after calv-
ing, then they were weighed when they showed first post partum cestrus and every fortnight sub-
sequently until conception. The detection of oestrus was carried out by visual, observation
twice & day before each milking, and the heifers were inseminated arrificially 12 hours after
the osset of oestrus, .

Although there were no significant differences (P > .1) in the varisblés considered, it
vas pussible to observe a tendency towards a reduction in the period between calving and first
ceatrus (70.2 : 33.2 vs 96,6 ¢ 60.5 days) 'and conception 111.1 * 30.0 v& 129.9 + 62.3 days) in
the group that was supplrmented, which also had a higher pre partum weight (535.2 + 33,6 vs
492.3 1 57.4 kg) and port partum weight (468.7 + 33.2 ve 417.0 33.Bkg). It id proposed that
the response obtained wus a consaquence of the diffeirent abiliry of the heifers in each group
to mobilise body reserve: after calving. .
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Practical observations indicate that an increase in the level of nutri-
tion of cows during the last & weeks of gestation results in an improvement
in post partum reproductive performance (Wiltbank et al 1965; Bodisco et al
1976) ,and an increase in milk production during the initial phase of the
following lactation (Blaxter 1944; Bonnier 1946; Flux 1950; Martinez et al
1978). Reid et al (1964) observed that when heifers were reared to first
calving on a high plane of nutrition there was no significant improvement
in reproductive and productive performance during the first lactation and
the four following lactations. The objectiye of this work is to study the
influence of pre partum supplementation on productive and reproductive para-
meters in Holstein heifers.

Materials and-Methods,

34 Holstein heifer calves were reared according to the nutritional re-
quirements recommended by the National Research Council (NRC} for all nut -
rients until they became pregnant. At this point they were randomly divided
into two groups of 17 each and housed in separate corrals where they were
offered fresh grass and water ad libitum plus 2 kg/d of a concentrate with
167 crude protein (CP). 45 days before the estimated calving date, one
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group of heifers was given an additional 2 kg of the same concentrate per
day until calving. After calving the heifers were grouped together again
and fed according to the NRC recommendations., The level of concentrate
supplementation was, according to the level of milk production.

The animals were weighed weekly during the whole gestation period and
2 days before the estimated calving date and-at calving. Heat detection
was carried out twice a day and the animals were gserved using artificial
insemination 12 hours after the start of oestrus.

The data was analysed using the least squares technique and significant
tests were based on the normal t distribution.

Results

The uniformity of the heifers from birth to conception can be see in
Table 1. 1In effect there were no significant. differenceg. bhetween the

Table I: ‘
Age and Liveweights at fﬁn&t Service and conception and the rumber of sexuices per conceplion
for the expenimental Holatein heifers. . '
Expetimental . Interval between birth and - : ¥umher of

group First service Conception . services per

Age . Weight Age. Weight conception

Prepartum 539.0 £ 20.9° 3765 £ 26.2 S86.1 % 847 3888 £.30.3  2.70 & 2.1V
supplementation .

Without prepaTtil ceo | 4 g0.7  360.8 & 26.5  581.7 £, 1811 377.6 $29.3 1.76 = 1.22
supplementation . : ) )

groups in age at first service (539 vs 559.1) or age at conception (586.1. vs
581.7 days). Liveweights also varied very. little. Liveweights at first ser-
vice were: 376.5 vs 369.8 kg for the group that was later to receive supple-
mentation before calving and that which did not, respectively. Regarding
weight at conception these heifers that later received supplementation hefore
calving weighed an average of 388.8 kg while. the other group weighed an aver—
age of 377.6 kg. The animals that we;e:lateri‘suﬁplemented‘hgfore calying
required an average of 2.70 services per conception, while the group that later
were not supplemented required an average of 1.74 services per conception. It
is always possible that a non significant difference between two characters is
due to the insufficient numbers of animals used to assess each character. In
this experiment pre and post partum variables measured did not show significant
differences. For this reason we are only able to indicate possible tendencies
rather than inferences derived from the statistical analysis. Athough it is
not reported in this work, the liveweights and liveweight gains from coneption
to 45 days before calving, were also not statistically different. Bowever, as
it can he seen in Table 2, the pre partum supplementation tended to improve
the physical condition of the animal at calving. (535.2 vs 492.3 kg} and its
liveweight immediately after calving (468.7 vs 417.0 kg), without any change in
the length of gestation (275.1 vs 272.2 days) and in the incidence of retained
placenta (17.6 vs 17.9%).
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Table 2:

The effect of pre partum supplementation on Livaweight pre and posi partum and some
reproductive indices, : : :

Length Ratention
Experimental ) Liveweight (kg) of of
group Pre partum Fost partum geatation(d) placenta (I) -
Prepartum ’ ! :
supplementation $35.2 * 33.6  468.7 £ 33.2  275.} ¢ 6.1 17.6
Without prepartum
supplementation 492.3 £ 57.4  417.0 £ 39.8  272.2 % 13.3 17,8

There was a residual effect of the pre partum supplementation (Table 3),
it having a positiveeffect on post partum reproduction. For the group that
received pre partum supplementation the first oestrus was recorded at an av-
erage of 70.2 days after calving, while the control group showed oestrus an
average of 96.6 days after calving. However, the liveweight change between
calving and first oestrus was in favour of the control group (+22.2 vs -22.2
kg). This drop in liveweight seen in the supplemented group could be due to
the change in the feeding regime immediately after calving. However, at con
ception the supplemented group had stabilised their liveweight to an av—
erage of 439.2 kg at 111.1 days , while the control group suffered a reduc -
tion in liveweight to an average of 414.3 kg at 129 days.

Tabte 33 ‘ R
The resddual effect of pre partum supplomentation on posd panium reproductive performance
Exparimental . i .Interval between birth and No. of services
group First mervice .+ Conception per cencepticn

Age Weight(kg} Age. Weight{kg) :
Pre partum

supplementation 70.2 i 33.2 446,35 +.43.8 111.1 £30.0  439.2 £27.0 2,11 £0.92

Without pre partum ) ) } . ) .
supplementation 96.6 1 40.5 439.2 +27.7 129.9 x62.3 414.3 £30.8 1.95 £1.36

Again the non supplemented group required a fewer number of services
per conception (1.95 vs 2.11,). Table 4 shows the data for milk production
and length of lactation, no significant differences were shown, the supple-
mented group. and non supplemented group before calwing gave 3568.7 and ’
4363.7 kg in 307.0 and 342.8 days, respectively.
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Table 4:

Mitk production and tength of lactation

Experimental Milk Length of

group production . lactation

(kg) (d)

Pre partum .k 5o

supplementation 3568.7 :_'ur.o‘ 307.0 £36.8

Without prepartum £363.7 +987.3 342.8 £65.2.

supplementation . : ..
Discussion

Results obtained in this preliminary study of the pre partum supplemen-
tation of Holstein heifers, indicate that there is a direct response in
terms of pre partum liveweight gain as Broster (1971) suggested, but also
that these heifers are able to mobilise, after calving, the reserves built
up during the pre partum supplementation. According to Brady (1945) the
physiological ability of heifers to gain or maintain weight, could also
affect the milk production in the supplemented group. In the same way,the
milk production potential and the ability to mobilise energetic reserves
and compensate for nutritional deficits of the supplemented. treatment,
could explain the response during the wheole lactation (Phipps 1973) .

The results relating to reproductive performance in this study are in
agreement with that reported by Lamming (1966) and King (1968). Haresign
(1979), considered that the level of post partum nutrition had little effect
on reproductive activity if the cow had calved down in good physical condi-
tion, and that the interval between calving and first oestrus was longer
than 90 days when the levels of feeding before calving were restricted. Thia
author alsc pointed out that when the liveweight loss from the beginning:of
. the lactation was less than, or equal to 35 kg, the interval between cal-
ving and first service was 72 days,and 104 days when the loss in liveweight
was greater.

Conclusi oﬁs

According to the information reported in this study, nutritional supple
mentation of heifers 45 days before calving, improved subsequent reproductive
performance, reducing by 26 days the interval between calving and first oes-
trus and reducing by 18 days the interval between calving and conception. It
is likely that this improvement in reproductivity is not due solely to abso-
lute differences in liveweight but due to differences in physical condition.

It is necessary to repeat this experiment gupplementing before and af-
ter calving with the objective of comparing these treatments in terms of
reproductive and productive performance of first calving heifers. At the
same time, in order to complement this information - an .endocrine: analysis
should be done so that the physical responses can be related to the fumction
of the gonads.
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Althouth in terms of milk production the information reported in this
work does not seem to show any residual effect of the pre partum supplemen
tation, it would be advisable to continue thig type of study with the aim
of designing a nutritional strategy that would permit an increment in the
levels of milk production during the first lactation.

References

Blaxter K 1. 1944 Experiments on ihe use of home grown foods for milk production Journal of
Agricultural Science 34:27 -

Bodisco V, Valle A, Garcia B & Menioza 8 1976 Cambio de Peso en vacas lecheras durante la lac-
tacion y su efecto sobre la reproduceifn  Agronomfa Tropical 35(3)

Bonnier G 1946 The effect of defective nutrition during pregnancy in farm animals Proceedings
of the Nucrition Society 16:52 :

Brady 5§ 1945 Bioenergetics and growth New York Reinhold Public

Broster WH 1971 The effect on milk yield of the cow of the leval of feeding before calving
Dairy Science 33:253 (abs) ] '

Flux D 5§ 1950 The effect of undernutrition before calving on the quality and composition of

‘milk produced by two year old heifers Jeurnwl of Agricultural Science 40:177

Haresign W 1979 Body conditien, milk yield and reproductien in cattle In: Recent Advances in
Animal Nutrition W Haresign & D Lewis (eds) Butterworths London

King J O L 1968 The relationship between the conception rate and the change in bodyweight,
yield and SNF content of milk in dairy cows Veterinary Record B83:492

Lamming G E 1966 WNutrition and the endocrine system Nutrition Abstracts and Reviews 36:1-3

Larssn HL & Larsen H 1956 Effect of futritional level and food consumption on econcmic eff-
iciency, productive life and conception in dairy cows Beretn Forscglslab 258 .

Matfnez R I, Venerec A & Gimez E 1978 Efecto de la supplementacidn con concentrados antes ¥
despues del parto sobre la produccifn de leche de vacas en pastoreo Cuban Journal of
Agricultural Science (Spanish Edition} 12:35

Phipps R H 1973 Supplementary feeding of dairy cows in early lactation ZYropical Agriculture
Trinidad 50:4 . i + '

Reid J T, Loosli J K, Trimmberger ¢ W, Turk X L, Asdell S A & Smith 8 E 1964 Causes and prev-
ention of reproductive failures in dairy cattle IV Effect of plane nutrition during early
1life on growth, reproduction, production, health and lengevity of Holstein cows Cornell
University Agricultural Experimental Station Bulletin 987 '

Wiltbank J ¥, Bond J , Warwick E J, Davie R E, Cook A C, Reynold W L & Hazen M W 1965 Influence
of total feed and protein intake on reproductive performance of the beef female through sec-
oud calving U 5 D A Technical Bulletin 1314 :

Recéived ? Febauany 1942



