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Analysis of Relative Growth of Piglets Born Prematurely After
Hormonal Induction by Sows Fed Standard or Oiled Mixture’

Analiza wzrostu wzglednego prosiat urodzonych przedwczeénie, po indukcji hormonalnej,
przez lochy zywione mieszanka standardowa lub natluszczong

Over the last years there have been trials to include hormonal limitation of
natural individual variation at reproductive processes through synchronization
of their duration as a constant element of technology. However, apart from
some favourable effects in organization, some new problems emerge related to
short duration of results following the actual interference or more often — de-
gression of reproduction indices. The researches made on reproductive effi-
ciency of gilts subjected to estrus synchronization by Finn S.T.and Di -
d9on B! Av(3); Kirkwood R.N. (0), Mariscal D: Ktet al (8)
proved practical utility of hormonal interference and safety for both, animal
health and the following stages of the reproductive process. The next phase of
the reproductive processes stimulation at pigs is hormonal induction of parturi-
tions and shortening their course. So far the examinations and observations have
been made among othersby Diehl J.R.etal. (1),Jackson J.R.etal. (4),
Kirkwood R.N.and Aherne F. X. (5)do confirm usefulness and good
results of induction treatment applied to obtain a higher efficiency of parturition
service by attendants. Still, attention should be paid to the fact that piglets born
prematurely may show lower body weight in proportion to the number of days
their prenatal period was cut down.

“The work prepared within the research project KBN No SPO6DO3113.
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The experimental attempts to counteract some undesirable after-effects of
accelerated parturition induction on newborns concerned mainly an energetic
value increase in feeding stuff for the sows in the final trimester of pregnancy J
ackson JJR(4),Migdat W.andKaczmarczyk J.(9),Pettigre
wr. JLE.(11),Stahly T.S.(12),Walkiewicz A.etal (14).

The objective of the present authors’™ research was to determine to what
extent premature parturition induction causing somatic underdevelopment of
newborns influences their growth throughout the raising period as well as to
establish to what degree an energetic value increase of feeding stuff( due to
plant fat additive) for pregnant sows affects the dynamics of body weight gain
up to 42™ day regarded as the weaning date.

MATERIAL AND METHODS

The primigravida sows of similar characteristics (age,body weight,utility) PL. breed were
used in the experiment. The animals were selected from a breeding herd of 64 pigs and divided
into two experimental groups with differentiated feeding levels. Over the consecutive 2" and 3"
reproductive cycles the sows from both groups were fed a rich mixture balanced according to the
standards (1993). What is more, from 90" pregnancy day up to 21 day of the lactation period the
sows of 2" group were administered a mixture oiled with purified rape oil in the amount in-
creasing energetic value of feed by 8% in relation to the base dose. A daily fodder ration for
pregnant sows amounted to 3 kg, while during the lactation period it was increased up to 6 kg.
The fodder was given twice in equal portions. Among the sows of two groups there were sepa-
rated 4 sub-groups, 8 pigs each. The sows from 6 analogical sub-groups were subjected to partu-
rition induction with hormone PGF,a use. The preparation was administered in the amount of 10
mg/individual on 111", 112" or 113" pregnancy day, respectively. The other two sub-groups
were treated as control where parturition had a spontaneous character. All the sows and piglets
under observation were provided with permanent veterinary inspection.

Throughout the reproductive cycle the sows were weighed three times,whereas the piglets
every seventh day,starting with the 1* day following birth till 42™ day i.e. the weaning day. The
numerical data they were worked out statistically with Duncan test with a computer programme
SPSS.

DISCUSSION

The induced parturitions took place 24 hours after hormone administra-
tion,whereas at sows giving birth spontaneously after 114.8 days of pregnancy.
The size of litters from the sows fed a standard mixture (12 MJEM and 120 g
digestible protein) is presented in Table 1, while the size after the sows were
given oiled mixture (energetic value increased by 1 MJEM) is found in Table 2.
Besides, the tables show the data depicting the raising effects and a level of
characteristics variation in relation to parturition type and term.

TR



Analysis of Relative Growth of Piglets Born Prematurely After Hormonal... 131

Table 1. Size of litters born after hormonal induction or spontaneously by sows fed a standard

mixture
Induction deliveries in days gestation Spontaneously
Mention 111 112 113 deliveries

x v e e L SD x SD
Litters size 16 - 16 - 16 - 16 -
Piglets born in
litter:
living quantity 10.81 24 11.30 | 21 11.32 1.8 11.10 19

stillborn and drop
dead in parturition
day % 504" 13 0.6 5227 05" {~48F |04 4.63° 0.3
Size of piglets

inlitter with 22 day-
quantity 10.29 23 10.54 | 2.0 | 10.83 1.6 10.79 1.8
Size of piglets

inlitter with 42 day-

quantity 1003* | 21 | 1029 | 19 |1058°| 14 | 1056 | 15
Piglets wastage to
21 day % 3814 |03 1 572" 11055 432 1 "02 .| 2070w 012

Piglets wastage to
42 day % 7214 | oM [ER93* KO3 |1653 | 103 4.86%° 0.1

A; B — means followed by capital letters are different at p<0.01.
a; b — means followed by small letters are different at p<0.05.

The data imply that mean number of piglets born in 2™ and 3" litters from
the sows in every group was only slightly differentiated and was equal to the
means obtained in domestic breeding piggeries. However, there was marked a
significantly, effect of a parturition type and date. In the sub-groups of the sows
subjected to induced parturitions on 111" day of pregnancy as compared to
those with later induction of parturitions, i.e. on 112" and 113" days, as well as
the sows bringing forth spontaneously there occured losses increased by 0.4 —
1.6% due to piglets stillborn or dead on the parturition day. This relation ap-
peared more distinct in group of sows fed with a rape oil additive. The findings
prove that in the litters induced the earliest, that is on 111" day newborns fell
more often and as a consequence a smaller size of litters by 0.53 — 1.41 indi-
viduals on average was recorded. The differences turned out to be significant at
the level P<0.05. In the experiments done by other authors like Kirkwood
R.N.(6), Welk F.andFirst N.L.(15),Wierzcho$ E.andPejsak
Z. (16) the findings indicated a danger of higher losses at the perinatal period of
piglets born after premature induction. The results presented in Tables 3 and 4
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Table 2. Size of litters born after hormonal induction or spontaneously by sows fed oiled mixture
with rape oil |
Induction deliveries in days gestation Spontaneously
Mention 111 112 113 deliveries
% 5} SD 2 freSD st op SD X SD
Litters size 16 - 16 - 16 - 16 -
Piglets born in
litter:
living quantity 10.86 22 10.82 1.9 | 10.80 1] 1091 1.9
stillborn and drop
dead in parturition
day % 64% |105 57 03 | 5.10 0.4 4.8° 0.3
Size of piglets
inlitter with 22 day-
quantity 9.98 134 10.03 1.6 | 10.01 1.6 10.18 1al
Size of piglets
inlitter with 42 day-
quantity 9.93 1.6 9.86 1.9 9.96 1.4 10.11 1:5
Piglets wastage to
21 day % 1001808 F 03E } 08 1 931° 1+ 06 6.69" 0.5 ‘
Piglets wastage to f
42 day % gARS | 084827 L O8] 778 0.7 < Fr kg 0.7 |

A; B — means followed by capital letters are different at p<0.01.
a; b — means followed by small letters are different at p<0.05.

Table 3. Body weight changes of piglets in litters born after hormonal induction or spontaneously
by sows fed a standard mixture

Induction deliveries in days gestation Spontaneously
Body weight of 111 112 113 deliveries
piglet on day -3 = = i

X SD X SD X SD X SD

1* day afterbirth | 1.08* | 02 | 1.16° | 02 | 1.14 0.2 1.19° 0.2

7" day rearing 2ty 2q3t § 421 by o<k 226 0.3 2.35° 0.4

14" day rearing 371 | 08 | 382 [ 06 | 3.94° 0.4 4.09 0.5
21" day rearing 544" | 13 | 560 | 1.1 | 5.69 1.2 5.87° 1.1 ;

35" day rearing 7.62 1.8 7.84 1.7 | 8.06 1.8 8.17 1.9

42™ day rearing 10284 24 | 1079 | 2.1 | 11.03°| 22 11.24° 2.3

A; B — means followed by capital letters are different at p<0.01.
a; b — means followed by small letters are different at p<0.05.
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Table 4. Body weight changes of piglets in litters born after hormonal induction (;r spontaneously
by sows fed oiled mixture with rape oil

Induction deliveries in days gestation Spontaneously
Body weight 111 112 113 deliveries
f piglet - - - -

i, it oreril . ' oo L1 i g SD s SD
1* day after birth L7 ch 0425 fl 2004 1025 122 0.3 1.20 0.2
7™ day rearing 228 | 04 | 232 | 03 | 236 0.4 2.38 0.4
14" day rearing 379 [ 0813915, | 0.7 fsd.07 0.7 4.13° 0.6
21" day rearing 0 it B i Al e b 0 1.2 6.08 1.3
35" day rearing 809 | 1.7 | 814 | 1.8 | 826 1.7 8.22 1.6
42" day rearing 022 ol e e B e e T TN T 11.38° 2.1
a; b — means followed by small letters are different at p<0.05.

Table 5. Relative growth indices at piglets after spontaneous or induced parturitions of sows fed

a standard mixture

Induction deliveries in days gestation Spontaneously
Growth periods : 111 - 112 L 113 _dchvenes
$ 0l g § 8 O AgHt N T SD 3 SD
F * th
F;Z:;ff:;‘;’;,, d‘,jay 139.81 [ 24.56 | 12930 | 22.71 | 14035 | 2622 | 13865 | 24.91
e 215,3? 104.67 | 17.82] 104.07 | 19.51 | 106.19 | 19.70 | 105.53 | 17.66
B W ok Y1 6657 | 876 | 6649 | 862 | 6345 | 798 | 6210 | 8.09
& 57.90 | 821 | 57.14 | 830 | 5940 | 776 | 5587 | 6.94
87| 7. 69 | 782 | 52. 6.9 61| 6
From 36" t0 42 day | 4987 | 730 | 5369 | 782 | 5260 1 | 536 38
" el
R picih Jo 8376 | 1124 ] 82.14 | 792 | 8439 | 814 | 8315 | 783
42" day

Table 6. Relative growth indices at piglets after spontaneous or induced parturitions of sows
fed oiled mixture with rape oil

Induction deliveries in days gestation Spontaneously
Growth periods 111 . 112 ’ 113 _delivcries
X SD X SD x SD X SD

From birth to 7" day | 135.04 | 22.16 | 133.33 | 20.86 | 132.78 | 21.04 | 140.00 | 22.56
From 8" to 14" days | 94.29 |10.33 | 97.84 | 10.59 [ 103.39 | 12.86 | 105.04 | 14.72
From 15" 10 21" day | 54.00 | 8.26 | 75.96 | 7.34 | 69.04 | 7.12 | 67.31 6.47
From 22™ 10 35" day | 46.72 | 7.69 | 51.25 | 6.29 | 5248 | 6.08 | 50.16 5.77
From 36™ t0 42" day | 81.68 | 6.33 | 50.61 | 6.71 | 5145 | 6.52 | 54.86 6.43
From birth to 42" day | 83.76 | 12.34 | 81.79 | 11.23 | 81.83 | 11.07 | 83.47 11.50
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inform about the level of mean values and variation range of live piglets weight
in relation to the experimental factors. As to piglets birth weight parturition
induction proved to be unfavourable and dependant on its realization date. In
most comparisons made this dependence was of significant or highly significant
character and concerned both, the sows fed standard and with a fat additive. The
piglets of lower birth weight due to premature parturitions i.e. induction on
111" day, throughout the raising period were not able to come up to those at the
same age but after the spontaneous parturitions. A difference of piglet mean
body weight reaching 480 — 960 on 42™ day was statistically significant
(P<0.01). What draws attention here is a clear more favourable weight values
arrangement of piglets raised by the sows fed with a fat supplement.

Actually, irrespective of a parturition date all the piglets born by the sows
fed abundantly showed a higher body weight at every weigh term as compared
to those coming after the sows fed standard mixture. These relations marked
particularly strongly on 42nd raising day because then a difference in to mean
body weight of piglets born after induction on 111" day was equal to 460g,
whereas in the sub-groups of sows bringing forth spontane usly it was higher by
140g in those fed with a rape oil ingredient. The results and confirmed relations
are concurrent to the data published in the papers of other authors Farmer C.
etal. (2),Jackson J.R.etal. (4),Klobasa F.etal. (7),Kirkwood
R.N.(6),Migdat W.and Kaczmarczyk J.(9),Paschma J. (10),
Tritton S.M. (13),Walkiewicz A. etal. (14).

On the basis of the data from the subsequent weighs of piglets over the
raising period up to 42™ day indices of relative growth were calculated in order
to depict the dynamics of body weight changes over week intervals and sub-
periods marked with their feeding levels, that is mother’s milk up to 21* day
and administering additive feed from 21* to 42™ days. The findings presented
in Table 5 and 6 show that dynamics of the newborn growth was concurrent
during the first raising weeks with only slight prevalence in the groups of pig-
lets of lower body weight, i.e. after sows fed standard mixture.

At the following age interval,that is from 14™ to 21* days the piglets in the
litters from sows fed with a fat additive demonstrated decisively more intensive
weight gains and then subsequent differentiation was observed consisting in
more intensive growth compensation at piglets after sows fed standard and this
trend persisted till the end of the raising period. The relations, as the observa-
tions showed, resulted from a different response of piglets at the beginning of
fattening period. The piglets after the sows fed standard and showing lower
mean body weights started to seek and benefit from additional feed earlier com-
pared to piglets that sucked mother’s milk richer in fat as the sows had been fed
an oiled mixture. The effect of fat ingredient in the diets of feeding sows on a
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fat level was confirmed in numerous experiments by Jackson J.R. (4), M i
; gdal W.andKaczmarczyk J.(9),Paschma J.(10),Stahly T.
| S.(12), Tritton S.M.etal. (13), Walkiewicz A.etal. (14).

The analysis of the results of piglets relative growth over the 7-day periods
during the raising time was considered in relation to a birth type and did not
point to such dependences. Therefore, it may be stated that piglets after prema-
ture parturitions induced hormonally show a similar growth rate, yet, due to
lower body weight should be provided with a possibility of earlier accesss to a
very rich mixture — a milk substitute because at regular conditions up to 42nd
day the piglets are not able to obtain the gains that could equal them to the ani-
mals at the same age after spontaneous parturitions.

CONCLUSIONS

1. A rape oil additive in the amount of 8% of standard dose energetic value
for the reproductive sows did not affect a litter size that figured out at 10.9 indi-
viduals on average.

2. The sows administered an oil rape ingredient over 90" pregnancy day to
21* lactation day brought forth to newborns heavier by 50g on average as com-
pared to those fed a standard mixture.

3. Hormonal induction of parturitions on the final days of pregnancy (111",
112" or 113" days) did not influence the piglet number in a litter in a significant
way, although in case of the earliest induction there appeared piglets losses
(stillborn or died on the parturition day) increased by 0.4 — 1.6% at perinatal
period.

4. Premature parturitions induction significantly influenced newborns body
weight and the most substantial somatic under development was recognized in
the piglets after induction on 111" day of pregnancy.

5. In the successive weeks of piglets raising there was recorded a differenti-
ated dynamics of relative growth dependent mainly on birth weight and nutri-
tive value of milk consumed. The piglets fed by sows fed with a fat additive
showed a clearly better development over 14" to 21* days followed by a decline
of growth dynamics. This fact resulted from a poor interest of piglets in addi-
tional feed consumption.
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STRESZCZENIE

Doswiadczenie przeprowadzono na 64 lochach w 2 i 3 cyklu rozplodowym, podzielonych na
2 grupy oraz 4 podgrupy w kazdej z grup. Czynnikami doswiadczalnymi byly: poziom Zywienia
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loch (1 grupa zywiona standardowo, 2 grupa z dodatkiem oleju rzepakowego zwigkszajacym o
8% warto$¢ energetyczng dawki w okresie od 90 dnia ciazy do 21 dnia laktacji) oraz indukcja
porodéw w 111, 112 lub 113 dniu pro$nosci.

Wykazano, ze dodatek thuszczu w zywieniu loch nie mial wplywu na liczebno$¢ miotow,
ktéra wynosita $rednio 10,9 szt. Powodowal natomiast zwigkszenie masy urodzeniowej prosiat
$rednio o 50 g w stosunku do grupy loch zywionych standardowo. Indukcja przedwczesnych
porodéw miata niekorzystny wplyw na liczebno§¢ miotdw przy urodzeniu, bowiem zwigkszyly
si¢ 0 0,4-1,6% straty okoloporodowe, a takze na masg¢ ciala noworodkéw. Prosigta z urodzen
indukowanych w 111 dniu ciazy mialy $rednio okolo 70 g mniejsza mas¢ w stosunku do
rodzacych sig¢ spontanicznie. Rozklad wskaznika wzrostu wzglednego prosiat wskazuje na to, ze
urodzone przez lochy otrzymujace dodatek thiszczu w okresie od 14 do 21 dnia rozwijaly sig
szczegoblnie intensywnie, jednak w nastgpnym okresie nastgpowalo ostabienie dynamiki wzrostu,
powodowane mniejszym zainteresowaniem prosiat pobieraniem paszy dodatkowej.




