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ABSTRACT

A comparative study was undertaken on certain
reproductive characteristics in twelve ceach of indigenous
and Large white Yorkshire pigs, stationed at A,I,C.,R,P, oOn
Pigs,.College of Veterinary Science, Tirupati and Flqg

Breeding Station, Gopannapalem, Eluru, respectively,

The first visible-sign of pregnancy i,e. abdominal
di stension was noticed by 1l months, The change in mammary

gland was conspicuous by 24 months and in the external

xvi



genitalia by 2}k to 3 months, These changes were more

consplcuous as the pregnancy advanced.,

Before the impending act of férrowihg, various
symptoms like anorexia (except LWY) restlessness, nest
bui lding behaviour etc., were noticed. Farrowing occurred
dAuring the quiet period of the day i.e. 12.00 noon to

12.00 mid night,

The average gestation length in the 1ndigehous prlgs

was 110.9 %+ 0.94 days and 113,33 4 0.41 days in the INWNY,

The duration of 1lst stage of farrowing was 434.5
39.42 mts in the indigenous pigs and 498.5 4+ 36.88 mts
in the LWY, The second stage lasted for 8p.8 4+ 13.81 in

the indigenocus breed and 95,25 4+ 2,68 mts in IWY,

The time taken for expulsion of placentae differed
signi ficantly between the breeds (169.3 4+ 26.20 mts in the
indigenous and 98,0 + 9.06 mts in the LWY breed). The
combined duration of 2nd and 3rd stage of farrowings between
the breeds differed significantly, It wes longer (250.1 %+
23.17 mts) in the indigenous pigs and shorter (193,25 4

11,08 mts) in the INY breed.,

Most of the piglets were delivered in the anterior

presentation and dQorso-~sacral position,

The time interval between the birth of successive
liveborn piglets was shorter (10.13 4 1,76 mts and 8.2 4
xvii



0.25 mts in the indigenous and LWY breeds, respectively)
when compared to the interval between the liveborn and
stillborn piglets (15,8 4+ 7.14 mts in the indicenocus and
14,33 4+ 4.48 mts in the LWY), Between the breeds, the

time interval between birth of successive liveborn piglets

was shorter in LWY,

A pignificant difference in the litter size and
liveborn piglets/litter was noticed between the two breeds,
The litter size &nd liveborn piglets/1itter were 7.7 +
0.90 and 7.2 + 0.74, respectively in the indi genous and

10,17 + 0.64 and 9.67 + 0.59, respectively in the LWY breed,

The mean liveborn piglet weight was significantly
lesser in the indigenous pigs(827.02 + 51,13 g) than that

in LWY (1075.65 4 48.10 g9).

The incidence of stillborn piglets was 6,49% in the

indigenous breed and 4.92% in the LWY pigs,

The percentage of males born was less in both the
breeds, Most of the indigenous and LWY sows expelled the
placentae either in a single mass and or in batches, after
the birth of the last piglet, A few LWY sows expelled it
during the birth phase, The placentae of mummified fetuses

ware found wrapped around the fetus,

Most of the LWY piglets (62.93%) and few oOf the
indigenouspiglets(le,67%) had intact umbilical cords when

born, which were broken within a few minutes.
xviii



None of the sows in both the breeds had any type

of dystocia nor the piglets any teratological defects,

A significant di fference in the gestation length
of mixed group of dams was noticed between LWY breed and
indigenous pigs. The.duration of second stage of farrowing
did not differ in the nommal group of dams in these two
breeds, In the indjigenous breed the litter size of mixed
group of dams (10.64 4 0.54) differed significantly from

that of normal group (6,42 4+ 0,.90).

&4 significant and positive correlation between the
litter size and litter weight and between the number of
placentae and their weight or betweén the number of live-~
bom piglets/litter and their weight was observed in

both the breeds,

In LWY, a significant and positive correlation
between 2nd and 3rd stage ot farrowing and litter size
and between liveborn piglet weight/litter and gestation
length was observed. A negative and significant correla-
tion was seen between the mean liveborn piglet weight and

number of stillborn piglets,
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2
to enable the farmer to maintain the pig herd in a more
economic way and thus earn more profits by prompt culling

of non-productive female piys, reducing the piglet losses etc.

On perusal of the avallable literature, information
on the reproductive characteristics of indigenous and
Largé White Yorkshire pigs under Indian conditions was
found t0 be scanty and these can be hardly construed as
authentic. Since the available information on the various
aspects of normal geststion and . farrowing appeared
to vary between the Large White Yorkshire and indigenous
plgs, a study was undertaken to investigate these on scien-
tific lines and compare the data obtained from these two
breeds, so that a better package of management practices
can be thought off for a successful and profitable pig

enterprises,

In this investigation; defailed studies on the
gestation and farrowing, litter traits, placenta and
umbilical cord, including the age at farrowing as well as
age at conception were ﬁade both ih the Large wWhite York-—
shire (LWY) and indigenous (sus-domesticus) breeds of
pigs. The incidence of dystocia and teratological

defects, 1f any were also recorded and the results com-

pared,



CHAPTER II

2, REVIEW OF LITERATURE

Information on the reproductive characteristics
on the indigenous and Large White Yorkshire (LWY) breeds
was found to be scanty, However, the information avail-
able on the indigenocus and Large White Yorkshire pigs
was reviewed in brief ‘along with that of exotic breeds,
giving only the salient and imﬁortant observations of
Adi fferent workers to avalid cumbersomeness, The mean values
of various characters reported by several authors are
grouped in a particular range for each breed to avoid
giving numbers repeatedly, The details of the observa-

tions by different workers are given in the Appendix,

2,1 GESTATION:

2,1,1 Signs of pregnancy:

liiterature on the various signs of pregnancy viz,,
abdominal distension, mammary glaﬁd development, changes
in the external genitalia and the behaviour of the pigs,

prior to, during or after the farrowing are reviewed.
2,1,1,1 Abdominal distension:

The only report available was that of Solmon Raju

{1991) of Andhra Pradesh (#P) on indigenous pilgs, who
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reported a visible abdominal distension at 15 months of
pregnancy and the abdominal distension was prominant as

the pregnancy advanced,
2.1,1,2 Development of mammary gland:

The information on the visibie changes in the
mammary gland during the gestation period was also

scanty. A few reports available are reviewed,

Jones (1966a), Hughes and Varley (1980), Arthur
et al, (1982), Gordon (1983) and Hurnik (1985) reported
in exotic breeds, a well developed, flacid mammary gland
during advanced stages of gestation and enlarged, turgid
individual cone shaped glands a few hours to a day prior

to farrowing,

Hafez (1987) observed the tubulo-alveoclar develop-
ment of the mammary gland by Day 45 of pregnancy, which

developed well by Day 60,

Solmon Raju (1991) ocbserved a conspicuocus change
in the size of mammary gland by 2! months of pregnancy
in the indigenous gilts and the changes were prominent

as pregnancy advanced,
2,1.1,3 Changes in external genitalia:

Jones (1966 a) ‘'noticed in LWY pigs & prominent

and swollen vulval lips with eversion of vaginal mucuaus



membrane, about 4 days prior to farrowing, which subsided

gredually by Day 4 post-partum,

In exotic breeds of pigs, Roberts (1971), Hughes
and Varley (1980), Hurnik (1985) and Solmon Raju (1991)
in indigenous pigs of A,P, observed a progressively swollen

and edematous vulva as pregnancy advanced,

2,1,1,4 Behaviour of the pigs prior, during and
after farrowings

A few days prior to the onset of farrowing, the
exotic pigs were found to be sleeping and feeding (Jones,
1966a and Fraser 1978) moving slowly (Sambraus, 1978) or
tried to select a site for farrowing (Fraser, 1978),

Hurnik (1985) reported the signs of anorexia.

Jones (1966a), Roberts (1971), Hughes and Varley
(1980) and Graves (1984) reported a variation in the time
of exhibition of nesting behaviour, While, Hurnik (1985)

found it only a day prior to farrowing.

Fraser (1978), McDonald (1980), Gordon (1983),
Reddy and Charyulu (1985) and Lammers and Lange (1986)
reported that nesting behaviour occurred a few days prior

to farrowing,



The nesting behaviour was manifested either by
vigorous pawing movements of forelegs (Jones, 1966 b,
Signoret et al,, 1975, Fraser, 1978 and Lammers and Lange,
1986 in exotic breed and Solmon Raju, 1991 in indigenous
pigs) or heaping up of the bedding with snout in one
place, (Jones, 1966 b) or even carrying the straw with
their mouths and moving around the pen (Hughes and Varley,
1980 and Solmon Raju, 1991) and plugging the holes and

openings in the pen (Hurnick, 1985),

Lammers and Lange (1986) in Dutch Landrace
bread and Solmon Raju (1991) in indigenous pigs of A.P.,

found a more efficient nest building behaviour,

As the hours of farrowing approached the various
signs exhibited by the pigs were frequent standing, lying
and restlessness (Roberts, 1971 , Randall, 1972a, Kelly
and Curtis, 1978, Fraser, 1§78{ Hansen and Curtis, 1980,
Hughes and Varley, 1980, Arthur et al., 1982, Jensen, 1986
and Edward and Furniss, 1988), chewing of jaws and grinding
of the teeth (Jones, 1966 b, Hurnik, 1985} in LWY and
Solmon Raju .1991' in indigenous pigﬁ)and inappetance,
distress, anxiety and withdrawal from usual environment

{McDonald, 1980).

A few minutes prior to actual expulsion of the first

piglet, pigs were found to be quieter and settled in



7
lateral recumbency (15~60 mts - Jones, 1966 b, and 15 mts
to 3 hours - Hurnik, 1985) and maintained a lying posture
during the expulsion of subsequent piglets (Jones, 1966 b,
Roberts, 1971, Fraser, 1978, McDonald, 1980 and Hurnik,
1985),  Fraser (1978) reported ventral recumbancy during

the initial stages of farrowing in his observation,

The recumbant sows when expelling the piglets,
stretched out.or tried éo kick with the upper hind leg,
simultaneously exhibiting vigorous tail movements (Jones,
1966 b, Roberts, 1971 and Fraser, 1978)., The expulsive
efforts made by the animal was indicated by the visible
intervals of abdominal straining (Jones :1966 b; and Roberts

1971 in.exotic pigs; and Solmon Raju 1991 in indigenous
pigs), whichwere not noticed by Mathal et al, (1972) in

LWY breed,

A few minutes (1-22 minutes) prior to the birth of
the 1lst piglet, Randall (1972 a) noticed blood strained
allantoic fluid, whereas Hurnik (1985) found nucoid vulval

di scharges,

Postural differences were noticed between the birth
of each piglet (Jones, 1966b and McDonald, 1980). Arthur
et al, (1982) and Hurnik (1985) reported that the gilts

gol up or cheanygad the sltdes or poituraes from latecal to
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ventral recumbancy, During the birth phase intermittent
blood tinged discharges from the external genitalis were
found between the birth of each piglet (Jones, 1966 b,

Randall, 1972a and Solmon Raju, 1991),

In the exotic breed, the birth of a single piglet
or birth of two or three or even more piglets simultane-

ously, was reported by Jones (1966 b) and Randall (1972 a).

A variation in the maternal instinct among the
pigs was observed, though McDonald (1980) reported that
the pigs had strong protective reaction against other
animals, Gordon (1980) found that the pigs could not
provide much maternal help to the piglets at birth, Stigson
(1980) reported that the Sweedish Landrace pigs had better
mothering characters than Sweedish LWY, Solmon Raju(1991)

observed » good muternal instinct in indigenous pigs.

One of the good signs of maternal instinct was
reported to be loud barking, grunts in rapid succession
towerds their own nest when intruder disturbed the nest
(Fraser, 1978 and Reddy and Charyulu, 1985, and Solmon Raju,
1991), Jensen (1986) noticed a close association of the

mother to the nest for about 9 days,



2.1,1,5 Gestation length:

The length of gestation was influenced by factors
lixe breed, strains of sow and boar, number of fetuses,

hormones of pituitary etc. (Cole and Cupps, 1977).

In the indigenous breed of pigs in Africa, the
gestation length was found to be between 113-128 days
(Holness, 1970). In Nigerisn indigenous breed, the average
length was 113,6 days (Adebambo, 1986), In Indis, in
indigenous pigs of Orissa, Mishra et al., (1985) recorded
the gestation length to be 110.43 days and in wild variety
of plgs, Tamuli et al. (1986) reported it to range between

106-120 days.

*mong the indigenous pigs maintained by co-ordinated
Projects at di fferent centres in India, the average length
of gestation was found to be 109,69 days (Summary reports,
1971-90, AICRP on Pigs), But Singh et al. {(1990) reported
the average length of gestation to be 113,6 days in Desi
pigs, In the indigenous gilts, Solmon Raju (1991) found it

to be 113,37 days.

The gestation length in IWY pigs was found to range
from 112,8 to 115,6 days (Banov, 1971, Tan and Chan, 1983,
Reyes, 1983, Adebambo, 1986, Tsitsyurskil, 1986, Kurcman
and Wardowski, 1987, and Kim et al., 1988) but Singh et al.

(1990) reported it to be 114,09 days in LWY,
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In Landrace breed, Stankovic (1971), S&tojanovic

et gl. (1973), Bonte et gl. (1980), Reyes (1983) Tan and
Chen (1983), Lee et gl. (1984), Kim et al, (1988),
Tsitsyurskil and Mikhno (1991) found the gestation length
to range from 112,3 to 115,1 days, but Huhn (1989)reported
it to be 114,9 days, In Duroc breed, Reyes (1983) and
Tan and Chen (1983) recorded the same to be 115,1 and

115,24 days, respectively,

The Hampshire pigs had a gestation length of
111,42 - 115,7 days (Tan and Chen, 1983, Adebambo, 1986,
Kim et 1., 1988 and Rico, 1988). The Vietnamese breed
had a highest range of gestation periocd ranging between
117-118 days (Hottmar, 1982) in Russian IWY sows, the
gestation length averaged 114,74 days (Tsitsyurskil and

Mikhno, 1991).

2.2 FARROWING:

2,2.1 Time (diurmal pattern) of farrowing:

The time of farrowing in a day differed among the
plgs, while Roberts (1971) reported 73% of farrowings
during the dsy time, Dinu et al, (1978) noticed 72,3%
in the night, Similarly Highes and Varley (1980) and
Arthur et al. (1982) observed 60-70% of farrowWwings in
the night.
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In the Indigenous pigs of Assam, Devi (1986)
reported 62% of farrowings in the night, In the wild
variety, Tamuli et al, (1986) fourdthe farrowings either
early at dawn or in the early morning. In the indigenous
pigs of A,P., Solmon Raju (1991) recorded 66,67% of

farrowings in the day time,

In LWY, Benkov (1981) and Reyes (1983) noticed
44,8% and 60% of farrowinys to occur during the day time,

respectively,
2,2,2 Steges of farrowing:

The act of farrowing was divided into three steges,
2.,2.2.1 First stage:

The first stage of farrowing was found to be variable
amongst individual pigs. It usuaslly ranged from two to
twelve hours (Salisbury and VanBemark, 1961; Roberts, 1971;
Hughes and Varley, 1980, Bearden and Fuguay, 1980, and

Hafez, 1987).

In the indigencus pigs of Assam, Devi (1986) recorded
the duration of lst stage to be from 317,33 to 448,68 mts,
while in the wild variety it was to be the least i.e.,

3-6 hours by Tamuli et al. (1986), In the Indigenous pigs
Solmon Raju (1991) found the 1st stage to last for 431,33

minutes,
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Singh and Singh (1989) reported that the duration
of first stage was 1,59, 3,18 and 2,70 hours in LWY,

Landrace and Hampshire breeds, respectively,
2,2,2,2 Second stage:

In the Indigenous pigs of Assam, Devi (1986) recorded
the second stage to last for 67,85 to 247,64 mts, Tamuli
et al, (1986) reported the same to last 75-190 mts in wild
variety of pigs. In the Indigenous pigs of A.P,, Solmon
Raju (1991) observed the durstion of second stage to be

90.73 mts,

In LWY, Mathai et al., (1972), Cavalcanti et al.
(1973), Fahmy and Friend (1981) and Singh and Singh(1989)
recorded the 2nd stage to last for 2,53; 4.,30; 3.9 and

2.39 hours, respectively,

In Landrace, Cavalcanti et al, (1979), Fahmy and
Friend (1981), Reyes (1983) and Singh and Singh (1989)
observed the second stage of farrowing to last for 5,4 hour,
140,5 mts, 114,7 mts and 2,62 hours, respectively., Whereas
in Duroc breed, it was found to be 5,55 hours (Cavelcanti
et al,, 1979) and 114,7 mts by Reyes (1983), 1In Hampshire,
Cavalcanti (1979) and Singh and Singh (1989) reported the

same to lest for 5,33 hrs and 1.82 hrs, respectively,
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2,2,2,3 Third stages

Normally placentae were expelled in pigs within
4 hrs after the birth of the last piglet (Hughes and

Varley, 1980, Bearden and Fuquay, 1980 and Hafez, 1987),

The third stage in the Indigenous pigs of Assam,
lasted for 136,67 to 262,33 mts (Devi, 1986) and in the
wild pigs 45-105 mts (Tamuli et »l., 1986). In the
indigenous pigs, the same was reported to last for 126,07

mts (Solmon Raju, 1991),

The third stsge in LWY was found to last for 1,53 hr
by Jones (1966 b), and 3,26 hr by Mathal et al, (1972).
In Landrace, i1t was found to be 3,15 hrs end in Hampshire

2,28 hrs, by Singh and Singh (1989).
2,2,2.4 Time taken for second and third stages:

In the Indi genous pigs of Assam, Devi (1986) reported
the time taken for second and third stages of farrowing
to be 204.50 to 509.99 mts and in wild variety of pigs
120-295 mts by Tamuli et al, (1986), In indigenous pigs
of A,P,, the same was noticed to be 216.80 mts (Solmon Raju,

1991),

The time taken for the second and third stages of
farrowing in INY was reported to be 6,54 hr (Jones, 1966 b)

and 6,31 hr (Mathai et al., 1972).
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2.2,3'Presentation’ and '‘position' of the fetus:

2.2.3.1 '"Presentation' of the fetus:

Many workers reported that the anterior presentation
was the most common presentation, In exotic breeds of
pigs, 75.7% - Jones, 1966 b; 60-70% - Roberts, 1971;

71% - Methai et sl., 1972; 55.4% - Randall, 1972a; and

63.0% -~ Taura et al,, 1986,

In the indigenous pigs, Solmon Raju (1991) noticed

the anterior presentation in 57,02%¥ of births,
2.,2,3,2 'Position' of the fetus:

Most of the piglets were found to be deli-
vered in dorso-sacral position (94,3%), though dorso-
lateral (4,.2X) and daorso-public(1,5%) position were not

uncommon (Roberts, 1971).

In the indigenous pigs of A,P.,, the fregquency of
different positions found were 94,74% - dorso-sacral,
4,38% - dorso-lateral and 0.88% - dorso-pubic position
(Solmon Raju, 1991),

2,2,4 Time interval between the expulsion of successive
piglets:

A variation in the time interval amongst the piglets

in the birth order was reported,
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The time interval between the expulsion of two live-
born piglets was observed to be 5 to 20 mts., by Tamulu
et al. (1986) in wild variety of Assam pigs., 1In the
indigenous pigs, Solmon Raju (1991) noticed it to be
1-93 mts between two liveborn piglets and 4 to 183 mts

between the live and stillborn piglets,

In the exotic breeds of pigs, the time interval
between the expulsion ofltwo 11veboin Plglets was found
to be from . 3 to 60 mts (Jones, 1966 b; Roberts, 1971;
Mathal et al.,, 1972; Cole and Cupps, 1977; Fraser, 1978;
McDonald, 1980; Arthur et al,, 1982; Dumitrescu et sl.,
1982; Gordon, 1983; Singh and Singh, 1989 and Murayamma,

1g990).

The time interval between the expulsion of liveborn
to stillborn plglets was reported to be between 45-55 mts

by Cole and Cupps (1977) and 20 mts by Gomxion (1983),

2.3 LITTER TRAITS:

2.,3.1 Ildtter size:

Various factors like age at first farrowing, parity,
ovulation rate, season, fertilization rate and type of
breed, the strains within the breed influence the litter
size in plgs (Mathal and Ramachsndran, 1972; Hughes and
varley, 1980; Mohanty and Nayak, 1986; Park et al., 1989

and Chhabra et al., 1990).
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The 1itter size in the indigenous pigs of different
countries and within country was found to vary, The litter
size was 0.9 in Africa (Holness, 1970), 6=~8 in India
(Ghatnekar, 1981), 6,0 in Sri Lanka (Rajamahendran et al.,

1985) and 6,9 in Nigeria (Adebambo, 1986),

The litter size hmt#e indigenous pigs of India,as reported
by .several authors of their locality were; Sharda and
Ssingh (1982) =Haryana, 8,0, Dhingra (1987) -Andhra Pradesh,
6,5, Assam 4,70 and Madhya Pradesh, 6,76, Mishra et al,
{1989) -A,P, 6,62, U, P, 7,51, Agsam 4,93 and M, P, 6,52;
Mishra gt al. (1989)-Orissa, 5,61., The coordinated projects
located at different centres in India, 7,63 (Summary
reports, 1971-90, AICRP on pigs). In the indigenous pigs,

Solmon Raju (1991) recorded the litter size to be 8, 40.

The 11 tter size in LWY gilts varied from 7,09 to
10.10 (Elevage, 1974; Svinskotsel, 1984; Kurcman and
Wardowski, 1987, Venev, 1988 and Singh et al., 1989) but
in sows, the éverage size was found to be 10,1 by Silva
and Dap (1990), which in dry season was recorded to be 9.18

and in wet season it was 11,06, by Omeke (1990),

The litter size in Landrace ranged from 6,55 to
11,14 (Stojanovic et &l., 1973, Elevage, 1974, Kapko and

Tokareva, 1974, Svinskotsel, 1984, Schoeps and Huhn, 1986,
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Bogos and Cojocaru, 1987, Kayaba et al., 1989, Olsson
and Svendsen, 1989 and Singh et al., 1989). The 1litter
size in dry season was 8.17 and in the wet was 9.18

(Omeke, 1990).,

The litter size in Duroc was lo.dv(Svinskotsel,

1984) and 9.2 (Sweden, 1988 and Nascimento, 1988),

In Hampshire breed of pigs, the litter size was

10.0 (Svinskotsel, 1984) and 8.9 (Sweden, 1988),

In Chinese breed of pigs, the litter size ranged

from 11,9 to 15,9 (Cheng, 1985, Siler, 1985, Qi, 1985 and

Molenat, 1987).

In North Caucasus gilts, Kapko and Tokareva (1974)

found the litter size to be £from 8,72 to 9.4.
2.3.1,1 Litter weight:

Variation in the litter welght was found amongst

different breeds,

In Indla, the litter weight in the indigenous pigs
averaged 6,50 kg (Dhingra, 1987), In A,P.,, Solmon Raju
(1991) recorded the litter weight in indigenous gilts as

6.31 Kq.
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The litter weight in LWY breed was also found to
vary, while Konyukhova (1974), Gal (1976), Gonzalez et gl,
(1987) recorded a litter weight of 12,98 to 13.60 Kg,
Alves et al. (1987) :noticed the litter weight to be 16.0 K
but Chhabra et al. (1990) observed the litter weight to

be 14,90 kg.

In Landrace, Stojanovic et _al, (1973), Alves et al.
(1987), Gonzalez et al., (1987) and Mishra and Sharma (1990)
recorded the litter welght in the range from 10,76 to

13,48 kg,

In Duroc breed, Alves et al, (1987) and Gonzalez
et al, (1987) recorded the litter weight as 14,70 and
11,89 kg, respectively whereas in Hampshire, Gonzales et al.
(1987) and Rico (1988) noticed it to be 14.45 and 12,35 kg,

respectively,
2,3,2 liveborn piglets per litter:

The number of livéborn piglets per litter was found
to vary among the breeds, The number of liveborn piglets
per litter in the indigenous pigs of Nigerian was found
to be 6,9 by Adebambo (1986) and in the indigenous pigs

of A,P,, the same was 7,60 (Solmon Raju, 1991),
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In LWY pigs, the number of liveborn piglets per
litter ranged fyom 8.1 to 10.5, (Stankovic et al., 1973,
Gal, 1976, Mani, 1985, Adebambo, 1986, Boulard et al.,
1986 and Gonzalez et al,, 1987), 1In Landrace pigs, the
liveborn piglets per litter ranged from 9.2 to 10.4
(Gal, 1976, Moskal, 1980, Vidovic, 1984, Mani, 1985,

Boulard et al., 1986 and Gonzalez et al,, 1987).

In Duroc breed, Moskal (1980) and Gonzalez et al.
(1987) recorded the liveborn piglets per litter to be
8.95 and 8,33, respectively, In Hampshire breed, it was
reported as 7,3 by 2Adebambo (1986), 8,78 : by Gonzalez
et al, (1987) and 7.4 by Rico (1988).

In different Chinese breeds of pigs, the number of
liveborn piglets per litter was found to vary from 11,3 to

14,5 (Molenst, 1987 and Cao et al.,, 1988),
2,3.2.1 Liveborn piglets weight per litter:

Various factors like season of birth, sex of the
fetus, nutrition influenced the piglets weight at birth
(Hughes and Varley, 1980 and Mishra et al., 1990). Varia-
tion was also noticed between the breeds and strains of

the same breed (Appendix).

The mean piglet weight in the indigenous pigs located

at different centres in India was found to be 0,74 kg
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(Summary reports 1971-90, AICRP on pigs) but it was 0,69
and 1,02 kg in the pigs of Haryana (Sharda and Singh, 1982)
and Orissa State (Mishra et al., 1985), respectively,
Shylla et al., (1991) reported the average birth weight to
be 0.92 kg in the indigenocus pigs of Assam, In the indi-
genous pigs of A.P., it was found to be only 0.804 kg by

Solmon Raju (1991),

The mean piglet weight in LWY breed was found to
vary from 1,08 to 1,32 kg (Barnikhina, 1974; Jayarajan,
1976; Benkov and V'zharova, 1982; Tan and Chen, 1983;
Siagian et al,, 1986; Gonzalez et al., 1987; and Singh
et a8l., 1989), whereas in Landrace it ranged from 1,22 to
1,52 kg (Barnikrina, 1974, Benkov and V'zharova, 1982;
Tan and Chen, 1983, Schoeps and Huhn, 1986; Siagian et al,

1986; Gonzalez et &8l., 1987 and Singh et 3l., 1989),

In Duroc breed, Tan and Chen, (1983), Siagian et al.
(1986) and Gonzalez et al, (1987) observed the mean piglet

weight to be 1,14; 1,52 and 1,33 kg, respectively, and

1,21, 1,47 and 1,22 kg in Hampshire breed, respectively,

In Chinese breed, the mean piglet weight varied
from 0,800 to 1,000 kg (Siler, 1985, Qi, 1985 and Cao

et al., 1988),
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The mean piglet weight was recorded to be 1,3, 0.45
ard 1,29 kg in North Caucasus (Kapko and Tokareva, 1974),
Vietnamese (Hottmar, 1982) and Pietrain (Tan and Chen,

1983) . breeds, respectively,
2.3.3 Incidence of stillbirths:

Several factors cause stillbirths, A few among
them are duretion of farrowing, litter size, interval
between the birth of plglets, position of the birth order,
umbi 11 cal cﬁ:rd rupture, ambient temperature of 30° during
102~110 days of gestation, parity of the dam etc. (Randall,

1972 b, Sprecher. gt al., 1974 and Fonseca et al., 1988).

In the indigenous pigs of Nigeria, the percentage
of stillbirths noticed by Osuagwuh and 2kpokodje (1981)
was 5,7 in 8 months aged dams and 9,0 in 11-312 months aged
ones, In the indigenous pigs, the percentage of stillbirths

noticed by Solmon Raju (1991) was 8,33,

In LWY pigs, the percentega of stillbirths varied
from 3.0 to 8.80 (Mullerhaye and Vecchionacce, 1974, Nishida
et al,, 1976, Dagorn et al., 1980, Rai and Desai, 1985,

Siagian et al.,, 1986, and Mishra et al., 1990).

In Landrace, the stillbirth percentage ranged from
3,3 - 10,71 (Mullerhaye and Vecchionacce, 1974, Nishida

et al 1976, Cavalcanti et al., 1979, Dagorn et s1.,1980,

—— -
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Petrovic, 1983, Reyes, 1983, Vidovic, 1984, Siagian et al.,
1986, Schoeps and Huhn, 1986, Stolic, 1986, Bogos and

Cojocaru, 1987, Park et al,, 1988 and Singh, et al,.,1989),

In Duroc, Cavalcenti et al. (1979) and Siagian et al.
(1986) recorded the percentage of stillbirths to be 4.85
and 6.81, respectively, whereas in Hampshire breed, the
same was found to be 1,5 by Mullerhaye and Vecchionacce
(1974) 5,97 by Cavalcanti (1979), 5.66 by Park et al. (1988)

and 10,30 by Singh et al, (1989),

Fetal mummification is also one of the important
csuses of pre-natal losses and usually mummies are expelled

at parturition along with the normal fetuses (Roberts,1971),

The lncidence of mummified fetuses as recorded by
Roberts (1971) was 4.9% in Berkshire; 1.,97% in Chesterwhite
and 1,08X in Yorkshire breed of pigs. But Cavalcantl et al.
(1979) found the same to be 1,97% in LWY, 1,69% in Landrace,

2.59% in Duroc and 2,82% in Hampshire breeds,
2.3.3,1.Neight of stillborn piglets:

‘he information in the weight of stillborm piglets

twd s scanty.

In the indigenous pigs of A ,P,, stillborn piglet
weight was found to be 491,67 g, by Solmon Raju (1991),



23

In exotic breeds of pigs, Timoshenko (1974) reported
the weight of stillborn piglets to be 960.58 g and Meyer

et pl. (1976) recorded it to range from 700 to 800 g.
2,3.4 Sex ratios

A variation in the sex ratio among the breeds and
various strains within the same breed was reported

(Appendix),

In India, in the indigenous pigs of Haryana (Sharda
and Singh, 1982)and A,P.. (Solmon Raju, 1991), the sex

ratio was noticed to be 47,5 and 56.35%, respectively,

In the indigenous pigs of Nigeria, the sex ratio was

recorded to be 42,2% by Adebambo (1986) .

The sex retio in IWY was found to vary from 44,6 -~
54,17% (Mathai and Ramachandran,1972, Kastyak and Miros,
1974, Nishida et al., 1981, Perez et al., 1984 and Adebambo,

1986).

In Landrace breed, while Lopezseco and Vieites (1971)
reported the sex ratio to be 50,54% but Stojanovic et sl.
(1973) and Nishids et al. (1981) recorded it to be 50.0%

and 50,9%, respectively,
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The sex ratio in exoctic breeds was found to be 51,77%
by Kastyak and Miros (1974) and in Duroc breed it was

noticed to be 50.29% (Perez et agl., 1984),

In Berkshire breed, the sex ratio was found to be
49,.,8% by Gray and Katanbaf (1985), whereas in Hampshire
breed, the same was reported it to be 52,4% by Adebambo

(1986),

" The sex ratio in 1liveborn was 52.5% and in stillborn

it was 59,3% in Berkshire breeds (Nishida et al., 1976).

2,4 PLACENTA AND UMBILICAL CORD

2.4.1 Number of placentae: .

The number of placentase was counted by the presence
of number of umbilical stalks (Jones, 1966 b), Each piglet
has an umbilical stalk, though the allantochorionic

membranes of adjascent piglets were fused (Roberts, 1971).

In the indigenous pigse, Solmon Raju (1991) noticed
that the number of placentée expelled tallied with the
number of liveborn piglets as well as with the fully formed

stillborn piglets,
2.4,2 Expulsion of placentaes

Observation on the expulsion of placentae, differed

amongst different authors. While the expulsion of placentae
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occurredduring the birth phase either in masses of 2 or 3
or as a single mass (Jones, 1966 b, Roberts, 1971, Mathal
et al,, 1972, and Arthur et al,, 1982) or even after birth
of all the piglets (Fraser, 1978), Similarly, even in
the indigenous pigs, the placentae were expelled after the
birth of all the piglets in most of the dams as noticed
by Solmon Raju (1991),

2.4,3 Weight of placentaes

The placental weight in the 1ndigenou§ pigs of Assam
ranged from 525 to 961,57 g (Devi, 1986) but in wild variety
it was 0.4 to 1,2 kg (Temuli et al., 1986)., In the indi-
genous pigs, Solmon Raju (1991) found it to be in the

range of 300 to 1800 g.

The plecental weight in LWY was found to form 16X
of total conception (Jones, 1966 L), Mathal et al. (1972)
and Singh and Singh (1989) reported that the placenta

weighed 1,27 and 1,42 kg, respectively in LWY,

The placental welght was found to be heavier in
Duroc, but lighter in LWY and Berkshire breeds (Fahmy,
1971), In Landrace and Hampshire breeds, the placenta
weighed 1,28 and 1.06 kg, respectively (Singh and Singh,

l989).
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2.,4.4 Retention of placenta:

The incidence of retention of placenta appeared to

be less common in pigs (Jones, 1966 b and Roberts, 1971),
2.4.5 State of the umbilical cord:

At birth, the umbilical cord was found to remain
intact in 75% of piglets (Roberts, 1971) or 60-~70% piglets

(Arthur et al., 1982),

In the indigenous pigs of A ,p,, 65% of piglets had

intact umbilical cord (Solmon Raju, 1991),
2,4.6 Time taken for rupture of the umbilical cords

The rupture of the umbilical cord was found to
occur simul taneously and invariably by the birth of a
piglet and it was noticed to tske sbout 1-3 mts (Jones,
1966 by, 2~6 mts (Roberts, 1971) or even 2-12 mits (Randall,

1972 8},

In the indigenous pigs, it took a range of 0.50 - 14

mts (Solmon Raju, 1991),
2.5 DYSTOCIA;

Dystocia 18 rare in pigs, Jones (1966 b) recorded

it in 2 pigs due to uterine inertia and over sized fetuses.
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‘Roberts (1971) opined that dystocia was found to be rare

in a litter of 6,12 piglets,

2.6 TERATOLOGICAL DEFECTS:

Congeni tal malformations are more fregquently seen

in pigs than in other domestic animals,

Anderson and Rydhmer (1991) and Falkanberg et al,
(1991) reported some types of teratological defects in

Sweedish Large White and Landrace breeds, respectively,



CHAPTER III

3. MATERIALS AND METHODS

The present investigation on certzin reproductive
characteristics of pigs was carried out on two breeds—
Indigenous and Large White Yorkshire, at two places in
Andhra Pradesh, The study on the indigenous pigs was
carried out at the All India Co-ordinated Research Project
on Pigs, College of Veterinary Science, Tirupati and that
on Large White Yorkshire (IWY) at the pig breeding station,

Gopannapalem, Eluru,
Experimental animals;

A total of 12 each of clinically healthy and sexually
normal sows of Indigeno;s and Large White Yorkshire breeds,
aged between 478 to S01 and 368 to 410 days, respectively
were utilized for this study. &All the animals farrowed
their first litterfalready. The animals were maintained

under similar conditions of housing and management.,

When the animals exhibited heat symptoms, they were
bred twice by a boar allotted to it in the breeding pro-
gramme of the farm. Once the ﬁating was over, these
animals were observed daily, All the animals which did not
evince symptoms of heat after a lapse of 30 days of mating,

‘ . 28
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were considered pregnant and the date of mating was taken
as the day of conception and an épproximate calculation
was made for the expected day of farrowing. These animals
were kept in the individual pens and observed closely and

regularly,
Period of study:

The present investigation was conducted during the
months of May to November, 1991‘wh1ch 18 usually the late
summer and the ralny season in these parts of Andhra Pradesh,
The mean temperature duripg this period ranged between
25,5°C to 33.68°C at Tirupati and 22.57°C to 31,23°C at
Gopannapalem, Likewise the humidity at Tirupatli ranged
from 48,4% to 71,2% and at Gopannapalem between 72,00%
to 81,00% with an average rainfall of 142,86 mm at Tirupatl

and 196,7 mm at Gopannapalem,

3.1 GESTATION;
3.1.1 Signs of pregnancy:s

3.1,1,1 abdominal distension:

The degree of distension of the abdomen and its

droopiness in relation to the age of pregnancy were observed.

3.1,1,2 Davelopment of mammary gland:

Attention was pald to the changes in the development

of mammary gland during the period of pregnancy to appreciate
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the size of its development, All the observations were
mada from the back of the animal i.,e., between the hind

legs.
3.1,1,3 Changes in the external genitalia;

Observations on the changes in the size and appea-
rance of the external genitalia were made during the course
of gestation, The scoring pertaining to the degree of
changes was done as slight, moderate and prominent,
3.1,1,4 Behaviour of the pigs: prior to, during and

after farrowing: -

Animals were keenly observed individually approxd-

mately five days prior to the expected day of farrowing

for the physical and behavioural changes as well as for

their matasrnal instinct,
3.1.1.,5 Gestation length:

It was calculated as the period from the day of

service to the day of farrowing,

3.2 FARROWING:

3.2,1 Time (Diurnal pattern) of farrowing:

The farrowing time, whether during the day or night

was recorded,



31

3.,2.2 Stages of farrowings

The different stages of farrowing (as described

below) and the time teken for each stage were recorded,
3.2.2,1 First stage:

The time interval from the onset of restlessness
and abdominal stralning to the time of appearance of
sanguinous vulval discharges was considered as the first

stege of farrowing.
3.2.2.2 Second stage:

The time that lapsed between the birth of the first

and the last piglet was considered as the second stage,
3.2.2.3 Third stage:

The time taken between the expulsion of the last
plglet and the complete shedding of the placenta was con-
sidered as the third stage,
3.2,2,4 Time taken for the second and the third

stages of farrowing:

The duration of farrowing was calculated by adding

the time taken for the second as well as for the third

stage of farrowing (Jones, 1966 b and Mathai et al,.,1972)
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3.2,3 'Presentation' and 'position' of the fetuses: |

3.2.,3.1 *Presentation' of the fetus:

The relationship between the longitudinal axis
of the fetus with that of the dam was defined as the
presentation of the fetus., The type of presentation at

the time of birth of each piglet was recorded,
3.2,3,2 *‘Position' of the fetus:

The relation of the dorsum of the fetus to the
maternal pelvic quadrants was defined as the position of
the fetus. The position of the piglets at birth was
recorded,

3.2,4 Time interval between the expulsion of successive
riglets:

The time taken to expel the successive fetuses
from the first to the last piglet in the birth order was

recorded,
3.3. LITTER TRAITS:

The birth order of the piglets born were assigned
to 'early', 'middle' and 'late' stages of the farrowing
according to their birth order by dividing the litter size
by three (Randall, 1972a), where the litter size was six,

it was divided as "early" and "middle" stages only, In a



33

litter size of thirteen, after division of three stages
(3 piglets for each of the 3 stages) from the remaining
four piglets, one each was added to each of the three
stages, respectively and the last one remaining was added

to the last stage,

3.3.1 Litter size:

The total number of piglets in & litter was desig-
nated as litter size, Stillbirths and the mummified

fetuses were also included (Randall, 1972b),
3.3.1,1 Litter weight:

Socon after the 'birth of each piglet, whether alive
or stillborn, the weight was recorded with @ spring balance

and the total litter weight was calculated,
3.,3.2 Liveborn piglets per litter:

The number of liveborn piglets farrowed, out of

total piglets born was counted and the percentage calculated,
3.3.2,1 Liveborn piglets weight per litter:

The weights of all the pigléts born alive were
recorded, The weights of the piglets born early and those
born later were compared to know whether the heavier or

the lighter piglets comas out first,
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3.3.3 Incidence of stillbirths: A. P AGRL UNIVE < TY,
__Iﬁugﬂilﬂﬂmrqs,
The piglets which were expelled dead at birth were-mhm“
designated as ‘'stillborn' piglets, These were subjected
to post-mortem examination to determine whether death
occurred prior to or during the farrowing, by collecting
lung pieces and immersing it in water, All those piglets
whose lung pieces floated were considered to be alive
just prior to coming out of birth canal (intra-partum
death) and those piglets whose lung pieces did not float
were considered to have died while coming out of birth
canal (pre-partum death), Mummified fetuses were also

included under stillborn piglets (Randall, 1972 b).

The total number of stillborn piglets from all the

sows farrowed was counted and the parcentage calculéted,
3.3.3.1 Weight of stillborn piglets:

The weight of all the s;illborn riglets was recorded,
3.3.4 Sex ratio:

The sex ratio was expressed as the percentage of
males bom 1in a litter. This was calculated for the overall
litter as well as for the liveborn and stillbom piglets

(Mathai and Ramechandren, 1972 and Nishida et al., 1976).
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3,4 PLACENTA AND UMBILICAL CORD:

3.4.1 Number of plsacentaes

The number of placentae expelled was counted based

on the presence of umbilical stalks,
3.4,2 BExpulsion of placentaes

The manner of expulsion of placentae whether in a
mass or in batches or in between the birth of successive

piglets was recorded,
3.4.3 Weight of placentae:s

The plscenta was collected immediately after the
expulsion and the extraneous material, 1f any, was removed

and weighed using a spring baleasnce.
3.4.4 Retention of placentes

Sows, whose placentae were not expelled even after
6 hrs following farrowing were considered to have retained
the placenta, The number of such cases were recorded,

i1f any.
3.4.5 State of the umbilical cord:

Soon after the expulsion of the fetus, the condition
of the umbilical cord i,e., whether intact or ruptured was

recorded for each of the piglet born,
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3.4.6 Time taken for the rupture of the umbilical
cords

The time taken for severence of the umbilical cord

of each of the piglet was recorded.
3.5 DYSTOCIA:

All those sows in which the first or the second
stage of farrowing was prolonged for more than 6=12 hrs
were considered to have dystocia, Such cases, if any

were recorded,

3.6 TERATOLOGICAL DEFECTS:

The occurrence of teratological defects, 1f any

was recorded,

3.7 CLRSSIFICATION OF DRME INTO *NORMAL' AND ‘'MIXED!®
GROUP;
Those dams which gave birth to liveborn piglets were
classified under ‘'normal' group and those gave birth to
both liveborn and stillborn plglets were considered under

'mixed' group (Devi, 1986).

The data were subjected to standard statistical

procedures as per Snedecor and Cochran (1967).



CHAPTER 1V

4., RESULTS

The various reproductive characters of the
indigenous as well as Large White Yorkshire sows viz.,
behaviour of the pigs during gestaticn, gestation length
and farrowing were studied. The litter traits and
placental characters were also investigated, The obser-
vations made in these two breedé were analysed and com-

pared,

The details of reproductive characters of the

indigencus and LWY sows are presented in the Table 1,

4.1 GESTATION;

4,1,1 Signs of pregnancy:

The visible changes during gestation viz., abdominal
distension, mammary gland development, changes in the
external genitalia and behaviour of the sows prior to,
or during and after farrowing were recorded, and the

observations are presented below,
4,1,1,1 Abdominal distension:

Te size of abdomen increased as the pregnancy
sdvanced, In both the breeds, the abdominal di stension

37



Table 1, Reproductive characteristics (in days) of the individual Indigenous &nd
Large White Yorkshire breeds

Indigenous Large White Yorkshire

s Dam BAge at, hge at Mge at Gesta-
NB No, service concep- farro- tion

hge at Pge at 2ge st Gesta-

5, Dan ser- conce- farrow- tion

tion* wing* length No, No, vice* ption* ing* length
L, 17 @0 490 603 113 1, 120 3¢ 404 515 111
2, 27 481 503 613 1 2. 125 182 B2 494 12
3, 28 51 501 6lg 109 3, 141 402 402 514 112
& 52 492 492 601 109 4 142 390 3% 505 115
5, 53 485 485 596 111 5, 144 402 42 516 114
6, 60 489 489 505 106 6, 145 382 382 496 114
7, 62 483 483 601 118 7, 148 395 395 508 113
8, 78 41 41 591 1o 8, 149 .8 388 501 113
9, 8l 485 485 596 111 9, 154 368 368 480 12
10, 88 478 458 50 112 1o, 156 4o 4lo 525 115
11, 89 492 (aborted) - - 11, 158 388 406 522 116
12, 22 489 (not conceived) - 12, 163 392 392 ° 505 113
Mean 487,17 488,7 59,6 110,9 Mean 390,25 393,42 506,75 113,33
$SE LT 2,45 2,27 0,94 +5E 3,00 3,38 3,54 0,41
Range 478~  478=  590- 106~ Renge 368- 368-  480-  111-
92 503 613 1lg 40 410 55 116



- e

39

4waa negligible eround one month of gestation, The
di stension was slight around 1) month, moderate by 2 to

2} months in both the breeds (Fig., 1 & & B),

In the indigenous sows, the abdominal distension
was prominent by 3 and 3% months (Fig 1 C), At this
stage, the distension was well marked and greater in IWY

By 3 end 3k months of pregnancy, demarcation between
the abdominal wall and the mammary gland was more promi-
nent in LWY, In the indigenous breed, the demércation
was less prominent, However, it di sappeared a day before

farrowing in both the breeds (Fig, 2).

4,1,1,2 Development of mammary gland:
Changes in the gland:

The development of mammary gland was progressive
as the geststion advanced, In both the breeds, the changes
in the mammary gland wereslight to moderate at 2); to 3
months of gestation snd moderate around 3 months and pro-
minent by 3% months., In the IWY, the changes were much
more appreciabie and glaring than that in the indigenous
breed, Marked changes were noticed in the mammary gland,
a day prior to farrowing in the indigenous pigs (Fig. 3 &),

But in the IWY pigs, the changes were appreciable even two



Fig, 1:; ABDOMINAL DISTENSION DURING GESTATION

A s Indigenous 2-2% months

Moderate distension*

B LW - 2= months

Prominent distension
and demarcation between
the abdominal wall and
mammary gland*

C: Indigenous

3-3% months

D: INY ~ 33 months

* More apprecieble in LWY

oy






Fig 2; ABDOMINAL DISTENSION FRIOR TO FARROWING

A : Indigenous §0ne day prior

to farrowing
B ¢ IWY

C : Indigenous § 12 hours prior
to farrowing -

D ; IWY

* More appreciable in LWY

Absence of demarcation
between the abdomen
and udder*

Relaxed flank muscles
with droopy and turgld
udder*

A% 4






Fig. 3: DEVELOPUENT OF MAMMARY GLAND FRIOR TO FARROWING

A : Indigencus Enlargement of the
1dey priof yp4iyidual glends with

to farrowlng  .oninent base of the
B+ LW teat"

12 hours Prominent enlargement
prior to of base of the teat with
farrowing cone shaped distal extre:
D+ LW mity of the gland and
turgidity of the udder
apprecisble”

Indigenous

* More appreciable in LWy






Fig,
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45

CHANGES IN THE EXTERNAL GENI TALIA
ON THE DAY OF FARROWING

A : Indigenous Droopy ocedematous,
and flacid wvulval lips™*

B 1 LwY

*More appreciable in IWY






46

restlessness and frequent changes in their resting postures
i.e., from side to side or from recumbancy to standing or

ventral postures,

As the farrowing time approached, the animals
appeared distressed, éhowed frequent switching of the
tail and changed the postures, At this stage, pigs shook
their heads vigorously and exhibited pawing activity with
the forelegs, Simultaneously méking low intermittent grunts,
grinding of teeth, clamping of jews and disturbed the
bedding material, &Also the material was carrlied with mouth
for site selection(Nesting behaviour) (Fig., 5 A & B),. Prior
to 30 mts (10-45 mts) of farrowing, the pigs became calm and

rested in the lateral recumbency,

The IWY sows spent most of the time in sleeping,
without shewing any siéns of anorexia from three to a day
prior to farrowing was observed, But most of the dams
were feeding even 3-4 hrs prior to farrowing, when they
exhibited restlessness and frequently changing their resting

postures,

On the day of farrowing, Sows were restless and
exhibited grinding of teeth and also seen rubbing the walls
with snout, They moved from one corner to the other in
the pen and exhibited pawing activity and frequently disturbed
the bed material with snout (nesting behaviour), Prior
to Jg . to'l hr of farrowing, the sows were calm and rested

in the lateral recumbeéency.



Fig., 5: BEHAVIOUR OF THE PIGS PRIOR TO FARROWING

A

Indi genous

LWY

Carrying the bedding
material with mouth
(nesting behaviour)

Distribution of the
bedding material with
snout (nest-behaviour)
and note the pawing
ativity with forelegs.

47
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Fig., 6: BEHAVIOUR OF THE PIGS DURING FARROWING

P

Indigenous

t3

Sows exxnhibiting d4i sregard
towards the first born
plglet by assuming stand-
ing position to avoid
suckling (maternal instinct)

Sows allowing the first
bom piglet to suckle by
assuming lateral recumbancy






Table 2, Postures adopted by dams during the expulsion of the individual
piglets in the indigenous and Large ¥White Yorkshire breeds

Posture of the
dams

1, Lateral recumbency
2, Standing position

3, Ventral recumbency

Indigenous large thite Yorkshire
No, of Percent-  No, of Percent-
piglets piglets
observed age observed age
67 90,54 115 95,83
3 4,05 3 2,50
4 5,41 2 1,67
74 100,00 120 100,00

os
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The LWY dams delivered 95.83% of piglets in latefal
recumbency, only 2,50 and 1,67% of piglets were delivered
in standing position and ventral recumbency, respectively

(Table 2),

Whenever an intruder disturbed the 1litter, the
indigenous sows emitted loud barking grunts and became
more asggressive, The dams of IWY were less aggressive

though these pigs also emitted a low grunt,
4.1.1.5 Gestation length:

The duration of preghancy varied from sow tO sow
within the breed and also differed between indigenous and
LWY pigs (Fig, 7). The data is presented in the Table 1,
The correlation between the gestation length and the
litter traits within the breeds was presented in the

Table 3,

The mean gestation.length of the indigenous sows
was 110.9 + 0.94 days, with a range of 106 to 118 days,
In the LWY sows the same was 113,33 4 0.41 days with a

f 111 to 116 s, =z -
range O day QDJLApé

The gestation length dif fered significantly (P<£0,05)

amongst the indigenous and IWY breeds (Table 25),

The gestation length was significantly (P<0.05)

and nagaetively correlated with the litter slze us well us
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Table 3, Correlation between the duration of gestation and litter traits

in the Indigenous and Large White Yorkshire breeds

Gestaticn length and litter size

Gestation length and liveborn plglets
per litter

Gestation length and stillbom piglets
Gestation length and litter weight

Gestetion length and liveborn piglets
weight per litter

Gestation length and mean liveborn
piclet weight

NS - Non significant

*k

(P< 0,01)

'r' value
Large white
Indigenous Yorkshire

0,08 0,12
0,01 -0.19
0.1 0,19
03T 0,26

S
0.5 0,19

=0, 60 0,63**

€S
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liveborn piglets per litter, in both the breeds (Table 3).
But, 1t was significantly (P<£0.01) and positively corre-
lated with the liveborn piglet weight/litter in the LWY

breed (Table 3).

4,2 FARROWING:

4.2,1 Time (Diurnal pattem)of farrowings

The percentage of farrowings during the different
times of the day in the indigenous and LWY breeds are

given in the Table 4 and Fig, 8.

In the indigenous plgs, four (40.0%) farrowings
occurred during the day time and six (60.0%) in the night

time (Fig. B).

In the LWY sows, farrowings occurred during the

day and the night times, egually,
4,2.,2 Stages of farrowing:

The detalls of duration of different stages of
farrowing in the sows of indigenous and LWY breeds are

presented in the Table 5,
4,2,2.1 First stage:

In the indigenous sows, the first stage lasted

for 239 to 695 mts with a mean duration of 434.5 4+ 39.42 mts,



Table 4, Distribution of occurrence of farrowings during the different
times of the day (iurnal pattern) in the sows of Indigenous
and Large White Yorkshire breeds

Indigenous large Wite Yorkshire
gﬁ:jn No, of No, of
9 farrowings Fercentage  farrowings Percentage
observed observed
L lggg ffgon; I 2,00 01 0,00
woo L P PR
Z, 12,00 Noon¥
6,00 PH l 20,00 [ 61 50,00 [
3. 6,00 P |
12,00 nid } 40,00 y by B3 i
night % ) [ !
NIGHT [ 6 160,00 I 6 %50.00
¢, 12,90 mid ] I ! "
night ! 20,00 [ 2] 16,67 1
6.00 A 1
Total 10 100,00 12 10¢,00

S
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Fig.8: Time (Diurnal pattern) of farrowing in the (A)
indigenous and (B) large white Yorkshire breeds
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In IWY sows, the first stage ranged from 286 to 695

mts, with &8 mean duration of 498.5 + 36,88 mts,

The difference in the duration of first stage was
not significant (P> 0,05) between the indigenous and LWY

breeds (table 25),.

4.2,2,2 Second stage:

The duration of second stage in the indigenous sows
lasted on an average for 80.8 4+ 13,81 mts with @ range of

28 to 159 mts (Table 5).

In the IWY sows, this durstion lasted on an average
for 95,25 412,68 with @ range of 27 to 180 mts, The diffe-
rence in the duration of the second stage was not signifi-

cant (P> 0.05) between the breeds (Table 25),

The duration of second stage had a significant
(P<£0.05) negative correlation with the litter size and
the number of stillborn piglets per litter in the indige-

nous sows (Table 6).

In INY, AQuration of second stage was significantly
(P<0.05) positively correlated with the litter size but
negatively correlated with the number of stillborn piglets

(Table 6),



Table 5, Duration of stages of farrowing in the sows of Indicenous and
Large White Yorkshire breeds (in minutes)

Indigenous

Large White Yorkshire

s, Dam First Second Third :ﬁ‘i’;'g“ 5, Dam First Second Third ool ¢
No, No, stage stage  stage stage No, No, stage stage stage stage
1, 17 45 18 12 1% 1, 120 26 116 87 203
L g0 st a3l 2. 125 35 48 102 150
3, 8 4 131 10 %7 3 1141 1o 9% 198
4 52 s 58 28 3l 4 142 4 60 99 168
5, 53 3 13 81 200 5, 14 513 82 128 20
6. 60 309 11 11 212 6, 145 334 15 M9 224
7, 62 40 74 316 3% 7, U8 40 6 9% 17
8, 8 34 35 139 174 8, 149 395 180 48 228
9, 81 239 4 24 256 o, 154 628 124 46 270
10, 88 695 159 76 23 10, 15 694 171 41 212
*11, 89 (sborted) 1, 158 6% 75 88 163
x12, 20 (Not conceived) 12, 163 50 27 9% 12
Vean 434.5 80,8 169.3 250,1 Mean  498.5 95,25 98,0 193,25
$SE 39,42 1381 26,20 23,17 £S5 36,88 12,68 9,06 11,08
Renge 239~ 28159 T6-316 130-390  Range 286= 27- 4l 123
695 695 180 149 270
o
e e saceeameeececacanaa ceemee- e eeeen .8

ot considered for statistical analysis,
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4,2,2,3 Third stages

In the indigenous sows, the mean time taken to
expell the placentae (Table S5) was 169.3 + 26.20 mts,

with a variation from 76 to 316 mZts,

In the LWY sows, the mean time was 98,0 + 9,06 mts
with a range of 41 to 149 mts., There was & significant
(P£0.05) difference in the duration of third stage
between the indigenous and LWY breeds (Table 25),

In both the breeds, & significant (P<0,05) negative
correlation was noticed between the duration of third
stage and number of placenta, weight of placenta and litter

weight (Table 6),
4,2.2.4 Time taken for second and third stages:

In the sows of indigenous breed, the mean duration
of second and third stages was 250.1 # 23,17 mts with a
range of 130 to 390 mts, In LWY sows, the same was

193.25 4 11,08 mts with a renge of 123 to 270 mts,

There was a significant (P<0.05) difference (Téble 25)
in the time teken for 2nd and 3rd stages of farrowing

between the indigenous and LWY sows,



Table 6, Correlation between the duration of different stages of farrowing
and litter traits and placental characters in the indigenous and
Large White Yorkshire breeds

'r' value
5,
No, Characters Indigenous Large White
Yorkshire

1, Duration of second stage and litter size O.ZONS 0.60*

2, Duration of second stage and number of -0.99 =0.55
stillbom piglets

3, Duration of second stage and litter weight ().13Ns 0.51NS

4, Duration of second stage and stillbom O.SSNS 0.18NS
piglets weight

5, Duration of third stage and number of placentae 0.13NS 0.04NS

6, Duration of third stage and weight of placenta O.OBNS ' 0.36Ns

7, Duration of third stage and litter weight 0,12%°  g,22™

8. Duration of second and third stages and 0.25NS 0,75%*
litter size

9, Duration of second and third stages and 0.03NS 0,69**
liveborn piglets litter '

0. Duration of second and third stages and 0.98Ns 0.90Ns
nurber of stillbormms

11, Duration of second and third stages and 0.23NS 0.49NS
litter weight

NS - Non significant * (P¢0,05) ** (P 0,01)

o9
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In the indigenous sows a significant (P< 0.05)
negative correlation was found between the duration of
2nd and 3rd stages of farrowing and the litter size
(Table 6), But it is significantly (P<0.05) positively

correlated with the litter size in the IWNY sows,
4.2.3"Presentation' and 'Position' of the fetus:

The detalls of the presentation and position of
the fetus at birth in both the breeds are given in the

tables 7 and 8.

4,2,3.1 'Presentation' of.the fetus;

In the indigenous sows, fifty four (72,97%) piglets
were found in anterior presentation (Table 7 & Fig. 10 &)
and twenty (27.03%) in posterior presentation at the time

of birth (Fig.9).

In LWY sows, sixty seven (55.83% piglets were
found in anterior presentation and fifty three (44.17%)

in posterior presentation (Fig, 10 B),.

The interrelationship between the presentation of
the fetus and the plglets birth order in both the breeds

are given in the Table 7,



Table 7, Inter-reletionship between the presentation of the fetus and the
piglets birth order in the Indigenous and Lerge Wnite Yorkshire

breeds
Indigenous Large white Yorkshire
Presenta- 2irth order ‘ Birth order
tion of ;
the fetus  First Middle iest Total First ¥iddle Last Total
third third  third third third thind
Anterior 23 2 10 54 2 26 19 67
(7.88) (80.77) (62,50) (72,97} (s1,16) (61,90) (54,28) (55,83)
Posterior 9 5 | 3 20 21 16 16 53
(28,12) (19,23) (37.50) (27,03) (43.84) (38,19) (45,71) (44,17)
Total 32 26 16 i 43 42 35 120

(100,00) (200,00 (100,00) (100,00) (100,000 {100,00) (100,00) (l00.0¢)

Parcentage in parentheses,

co



Fig.9, The relationship between anterio-posterior presentation of fetuses

and their birth order in the Indigenous (A) and LWY (B) breeds
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Fig, 10: PMSEN%HWMD EXPULSION OF PIGLETS DURING

FLRROWING

A : Indigenous

C : Indigenous

D LwY

Expulsion of piclet in the
anterior presentation,

Expulsion of piclet in the
posterior presentation,

Expulsion of piglet during
farrowing

Expulsion of two piglets in
succession,

o
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During the middle third of farrowing, larger
proportion of piglets were found in anterior presenta-
tion in both the breeds, In the indigenous pigs, the
anterior presentation was found to be highest during
middle third (80.77%) and lowest in last third (62,50%)
but in LWY, highest in middle third (61,90%) and lowest

in first third (51,16%),.
4,2.3,2 'Position' of the fetus:

The position of the fetuses at the time of farrowing

in the sows ©of both breeds are given in the Table 8,

In the indigenous breed, seventy one (95,95%)
piglets were delivered in dorso-sacral position (Fig. 10C)
and three (4,05%) piglets in dorso-lateral, None were

delivered in dorso-pubic,

In the LWY breed, one hundred and fifteen (95.33%)
piglets in dorso-sacral position (Fig. 10B), four (3,33%)

piglets in dorso-lateral and 1 (0.83% 1n dorso~pubic
positions were delivered

4,2.4 Time interval between the expulsion of

successive plglets:

The mean time taken for the expulsion of successive
liveborn as well as liveborm and stillborn piglets in

hoth the breedy sre pnesented i the Table 9, The mean



Table 8, Frequencies of different positions adopted by fetus at birth
in the indigenous and Large White Yorkshire breeds

Positlon of the Indigenous

Large White Yorkshire

fetus
Number Number
observed Percentage observed Percentage
Dorso-sacral 71 95,95 115 95,83
Dorso-lateral 3 4,05 4 3.33
Dorso-pubic 0 0,00 1 0.83
Total 74 100,00 120 100,00

99



Table 9, Mean time interval between liveborn as well as stillbomn piglets
in the indigenous and Large White Yorkshire breeds

Indigenous Large white Yorkshire

Plglets Number  Mean time inter-  Number Mean time
recorded  val proceeding  recorded interval pro-
delivery (minutes) ceeding deli-
very (minutes)
Siccessive n 10,13 + 1,76 16 8,25 +0,85
lvebors | (1= 9) (o - 51
Live to stillborn  § 15,8 + 7,14 6 14,3 44,88
(10 = 39) (0 - 28)
Totel M 122

LS
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expulsion time interval between the successive piglets

in both the breeds are given in the Table 10.

In the indigenous pigs the mean time lapse between
the two successive liveborn piglets was 10.13 4+ 1,76 mts,
(1-97 mts) (Fig. 10 C) but between the live and stillborn

piglets, the same was 15,8 4 7.14 mts (10-39 mts),

In LWY pigs, it has taken 8.25 4+ 0.85 mts (0-15 mts)
for the expulsion of two successive liveborn piglets
(Fig.1l0 D). But between the live and stillborn the time

lapse was 14,33 4 4.48 mts (0-28 mts).

The mean time taken for the first and second piglet
to expel was 19,9 + 8,33 in 1ndigenous and 15,75 + 2,70 mts
in LWY breed, Similarly, the average time taken for the
last born piglets was 23.00 3+ 11,31 mts and 19.0  6.43

mts in the indigencus and IWY breeds, respectively.,

4,3 LITTER TRAITS:

4.3,1 Litter size:

Detalls of litter size observed in both ehe breeds

are given in the Table 11,

In the indigenous pigs, the mean litter size was
observed to be 7.7 + 0.90 with a range from 3 to 12 pig-

lets (Fig. 11 A),



Table 10, Mean time intervel between the expulsion of successive piglets
in the Indigenous and Large White Yorkshire breeds

1st and second piglet
¢nd and third piglet

3rd and fourth piglet
4th and fifth piglet

5th and sixth piglet
6th and seventh piglet
7th and elghth piglet
8th and nineth piglet
9th and tenth piclet
10th and eleventh piglet

11th and twelvth piglet

19,9 +8,33

15,9 45,71

5.89 + 1,42
9.00 + 2,72

4,57 + 0,85

717 4 1,92

6,20 £ 2,22
21,00 #+ 4,62

20,00 +9.14

23,00 4 11,31

La t
Time interval Time intervel
(minutes) {(minutes)

15,75 4 2,70
10,67 + 1,26
12,08 + 2,22
8,08 + 3,81
8.67 + 1,85
7,42 + 2,4
5,55 + 1,45
2,56 + 0,45
10,29 +5,22
12,00 £ 2,84

19,00 46,43
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Table 11, Total litter size with number of live and stillbomn piclets in
the Indigenous and Large White Yorkshire breeds

Indigenous Large white Yorkshire
S, Dam Total [Liveborn Stillborn &,No, Dam Total Liveborn &tillbom
No, No, litter piglets piglets No, litter piglets piglets
size size
1, 1 6 6 0 1 120 12 1 1
2, 27 8 8 0 2, 125 9 9 0
3, 28 D 9 1 3, 1l 7 7 0
4, 52 5 5 0 4, 142 1 11 0
5, 53 12 10 2 5., 14 11 10 1
6, 60 10 8 2 6, 145 12 9 3
71, 62 11 1 0 7. 18 7 7 0
g 8 5 5 0 g, 14 U4 14 0
9, 8l 7 7 0 9, 15¢ 12 12 0
1o, 68 3 3 0 o, 1% 1 10 1
11, 158 7 1 0
iz, 183 9 9 0
kiean 7.7 1.2 0,5 Mean 10,17 9,67 0,5
+ SE 2,90 0.74 0,25 +SE 0,64 0,59 0,25

Renge  3-12 3-11 0=2 Range 7-14  7-14 -3

------ - mE B W e R EmoE B e E R ® e " e e eSS 0w S ean e e



Fig, 11: BEHAVIOGUR OF THE PIGS AFTER FARROWING

WITH ITS LITITER

A

Indigenous

Lwy

Sow with its litter
suckling.

Sow with 1its litter
suckling
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In LWY pigs, the litter size ranyed from 7 to 14
with an average of 10.17 + 0.64 piglets (Fig, 11 B)., &
significant (P 0.05) difference was noticed in the litter

size between the two breeds (25),.

The freguency distribuf.ion of litter size in both

the breeds is presented in the Table 12,

In the indigenous breed, half (50.0%) the sows gave
birth to 6~7 piglets while 2 sows (20.0%) gave birth to

8-9 piglets and 3 sows (30.0%) 10 and above,

In LWY breed, 7 (58.33%) sows gave birth to 10 and
above piglets whereas in 3 (25.0%) sows, the litter size

wae 6-7 and two (16,6%F%) sows gave birth to 8-9 piglets,

A significantly (P<0.0f) positive correlation
between the litter size and litter weight was observed

both in indigenous and LWY (Tablel3),
4.3.1,1 Litter weight:

The details of the litter weight in both the breeds
are given individually in the Table 14, In the indigenous
sows, the litter weight ranged from 1750 to 10,000 g, with

a mean of 6148 4+ 710.42 q.

In IWY breed of sows, the average of litter weight

was 10676.25 + 776,23 g with a range from 6350 to 14650 g.



.Table 12, Frequency distribution of litter size in the Indigenous and
Large vhite Yorkshire breeds

No. of plglets Indigenous Large White Yorkshire
in a litter No, cf Ko, of
farrowings Percentage farrowings Percentage
observed chserved
6 -7 5 50,00 3 25,00
B -9 2 20,00 2 16,67
10 and above 3 30,00 1 58,33




Table 13, Correlation among litter traits in the Indicenous and

NS

'k

[

e

Large White Yorkshire breeds

Characters

Litter size and litter weight

i tter weicht and number of stillborn piglets

~ Livebomn piglets per litter and liveborn

plglets weight per litter

Livebomn piglets per litter and number of
stillborns

. Number 2f stillbom pigiets and gestation

lencth
Number of stillborn piglets @nd litter weight

Number of stillborn piglets and liveborn
piglets/litter

Number of stillborn piglets end mean piglet
weight

Non-significant
P 0,05
P<0.01

'r' value

Indigenous Large White

Yorkshire
0.88%* 0,79**
0,41 ¢,12
.90** C,82%%
\ J
o0 .3
15 s
0.11“ (.19N
0,41 0.12™
Ys 5
o.oo“ -o.eaN
<3 ¥

vLi



Teble 14, Particulars of litter weight, liveborn, stillberz, liveborn male and femzle piglets
weight per litter in the Indicenous and Large Wnite Yorkshire breeds

Indigeaous

Large white Yorkshire

5, Dam Litter Liveborn S:illbom Liveborn Liveborn S, Dam Litter livebom Cftillborn Liveborn Liveborn
%, No, weight plglets/ piglets male pig- femele %o, No, weight piglets piglets male femzle
{g) litter wi/litter letswt/ piglets {g  wt/litter wt/litter piclets pinlets
{g) (q) litter{g) wt/litter (q) (9) wt/litter wt/lttte:
{g) (0" {¢)
o170 72% 7350 - 4850 2400 1, 120 960 965 10 1700 7950
., 27 5950 5950 - 2275 3675 T 125 10300 103:)') - 4300 5500
I, 8 6630 6130’ 500 1450 4680 J, 141 6350 6350 - 000 2739
4, 52 4750 4750 - 3250 1500 ol Llon 12100 - 5700 6400
‘53 8800 8450 350 5050 3400 5. 144 12855  1275¢ 105 $500 7250
4, 60 6950 6225 e, 247 3750 6, 4145 10000 7800 2200 . 3700 4100
7. 62 10000 16000 - 5550 4450 7. 148 6900 6800 - S1I00 1800
0B 400 4000 .- 2325 1675 8, 149 .1850 146%r - 8650 6000
§, 81 5400 5400 - 759 1450 9. 154 13200 12200 - 3900  T3on
3, 98 1750 1750 -- 1150 600 lo, 156 14600 13700 900 7050 6650
11, 158 9200 9200 - 8loo 1100
12,.163 830 8300 - | 3600 4700
Mean 6148  5990.5 525 3232,5 2758 Mean 10676,25 10408.35 803,75 583,33 5125
+SE 710,42 690,15 88,98 465,12 424,80 5B 7%,23 MG 438,54 554,47 64,79
Range 1750~ 1750-  350-T5 1150~  600-4680  Range 6350~ 6350-  10-2200 1700~ H0e
10000 10000 , 5350 14650 14650 8650 7950
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The litter weight was highly significant (P< 0.08) between
the breeds (Table 25),

In both breeds, the litter weight was significantly
negatively correiated with theé number of stillborn piglets
(Table 13),

4,3,2 Liveborn piglets per litter:

In the indigenous sows, liveborn piglets ranged
from 3 to 11 with a mean number of 7.2 + 0.74 (Table 11),
The percentage of 1liveborn piglets were 93,51, in the
birth order, the percentage of liveborn piglets were
highest in the first third (96.97%) and lowest (82.35%)

in the last third (Table 15),

In LWY sows, the mean number of liveborn piglets
was 9.67 + 0.59 with a range of 7 to 14 piglets, of these
95,08% of piglets were alive, In birth order, the per-
centage ©of liveborn piglets were highest in the last third

(97.22%) and lowest (93,02%) in the middle third (Table 15)

There was a significent difference (P<0.05) in the

number of piglets born alive between the breeds (Table 25),

In both the breeds, the correlatjion between the
liveborn piglets/litter and liveborm piglets weight per
litter was found to be positively significant (P<L0.01)

(Table 13),



Table 15, Particulers of distributicn of live and stillborn piglets in
' the birth order in the Indigenous and Large White Yorkshire
breeds

Indigenous Large White Yorkshire
Piglets Birth order Birth crder
group
First Middle ILast First Middle Last
third third  third Ol G thid thira  Otel
1, Livebom 32 2 14 7 4 4 35 116
(96,97) (96.30) (82,35) (93,51)  ({95.35) (93,02) (96,22) (95,08)
2. Stillborm 1 1 3 5 2 311 6
(3,03) (3,%) (17,65) ({6,49) (4,65) (6,98 (2,78) (4,92)
a) Fully 1 0 1 2 2 2 0 4

formed (3,03 (0,00 {5.88) (2,60) (4,65 (4,65} (0.00) (3,28)
fetuses

b) Mumified 0 1 2 ] 0 1 1 2
fetuses  (0.00) (3.70) (11,77} (3,89) (0,00, (2,33) (2,78) (1,64

Total 13 21 17 7 43 43 36 122
(100.00) (100.00) (200,00) (100,00)  (100,00) (100,00) (100.0%) (100.00)

Percentage in parentheses

Ll
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4.,3.,2.1 Liveborn piglets weight pér li tters

In the indigenous sows, the total liveborn piglets
weight per litter varied from 1750 to 10,000 g with an
average of 5990.5 + 690.15 g. The mean male and female
piglets weights per litter was 3232,5 4 465,12 g and
2758 4424.80 g, respectively(Table 14),

The mean liveborn piglet weight in the indigenous
breed was 827,02 4+ 51,13 g with a range of 583,33 to

1208.133 g (Table 16),

In the LWY sows, the liveborn piglets weight per
litter ranged from 63§0 to 14650 g with a mean of 10408,33+
777.46 g. The mean liveborn piglets weight was found to
be 1075.76 + 48.10 g with a range of 866,67 to 1370 g

(Table 16),

The mean male and female piglet weight per litter
was 5283.33 4 554,47 g and 5125 4 624,79 g, respectively

(Table 14),

A significant (P<0,05) difference was found in
the total liveborn piglets weight per litter, 1liveborn
male and female piglets weights/litter and also in the
mean liveborn piglet weight/litter, between the indigenous

and LWY breeds (Table 25),



Table 16, Mean weicht of live and stillborn piglets of the individual
litter in the Indigenous and Large White Yorkshire breeds

Indigenous Large ¥hite Yorkshire

S, Dam  Mean livebom Mean still- S, Dam Mean liveborn Mean ctill-
No, No,  piglet weight born piglet No, Ko, piclet weicht bom piglet

(g ) weight (g) (g) weight (g)
1, 17 1208, 33 - 1, 120 8727 10,00
2, 21 743,75 - 2, 125 1144,44 -
28 681,11 500,00 (TR VS U1 IS VS
4, 52 950,00 - 4, 142 1100.00 -
5, 53 845,00 175,00 5, 14 1275,00 105.00
6, 60 178,13 362,50 6, 145 866,67 - 733,3
. 62 909.09 - . 18 9857 -
8, 800. 00 - 8, 149  1046,43 -
9, 8! 71,43 . 9, 154  1100,00 -
lo. 88 583,33 - 10, 15 137000 900,00
1, 158 1314,29 -
12, 163 922,22 -
Mean 827,00 345,83 Mean 175,76 437,08
+SE 5.1 76,90 +SE 48,10 192,80
Range 583,33 to 175-362,50 Range 866,67 to  10-900

1208,33 1370,00

- g W aw e - - e ®og W ™ DeE &GN ES a® B RS G w e R » e e
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In both the breeds, the mean liveborn piglet
weight was significantly (P<£0,05) negatively correlated

with the number of stillborn piglets (Table 13).
4,3,3 Incidence of stillbirths;

In the indigenous mows, there were only five
still births (6,49% and 0.5 piglet/litter) of which
three (3.89% and 0.3 piglet/litter) were mummified fetuses
(Fig 13 A) and 2 (2,604 and 0,2 piglet/lititer) were fully

formed piglets (Table 15 & Fig, 12),

In LWY breeds, the number of stillborn piglets
recorded were six (4.92% and 0,5 piglet/litter) only of
which 2 (1.64% and 0,17 piglet/litter) were murmified
fetuses and 4 (3.28% and 0.33% piglet/litter) were fully

formed piglets (Table 15, Fig., 12 & 13 B),

There was nonsignitficant difference in the incidence

of stillbirths between the indigenous and LWY breeds,

In the indigenous sows, a gradual increase in per-
centage of stillbirths was noticed from the first (3,03X)
to last third (17,65%) of the birth sequence, But in LWY,
the incidence was higher in the middle third (6,98%)

(Table 15),



Fig1o:Incidence of still births in the birth order in the

Indigenous (A) and Largewhite Yorkshire (B) breeds
20

Indigenous Lwy

15

10

Aty

Iy

%

Fi{st Middle Last Total
third third  third third  third  thirg

(A) Indigenous Birth order () Large white Yorkshire



Fig. 13: MUMMIFIED FETUSES AND STIILLBORN PIGLETS

A 2 Mummified fetus with fetal

membranes wrapped around it,

Fully formed (pre-partum) dead
piglets-~Stillbirths,
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It is observed that the percentage of stillborn
plglets appeared to increase as the litter size increased
in the indigenous sows, but in LWY no such relation was

found (Table 17).

The number of stillbirths was significantly (P<£ 0.05)
negatively correlated with the litter weight, number of
liveborn piglets/litter and the mean piglet weight in both

the breeds (Table 13),
4,3, 3.1 Weight of stillborn piglets:

In the indigenous pigs, the total stillborn piglet
welght/litter (Table 14) recorded was525388.98 g (350-725qg)
and the mean stillborn piglet weight was 345.83 + 76.90 ¢

(175 to 362.50 g) (Table 16).

In IWNY breed, the total weidht of stillborn piglets
was 803,75 + 438.54 g (10 to 2200 g) (Table 14} and that
of mean stillborn piglet was 437.08 + 192,80 g (10~900 qg)
(Table 16).

The di fference in the stillborn pigléts welght/litter

between the two breeds was insignificant.

4.3.,4 Sex ratio:

The details of sex ratio amongst the live and still
born piglets in both the breeds sre given in the table 18
and Fig, 14,



Table 17, Number of litters, average litter size and incidence of still birth
at different durations of second stage of farrowing in the indigenous
and Large ¥hite Yorkshire breeds

Indigenous Large White Yorkshire

Durztion
of second No, of #verage Stille Percent Percent No,of Aver- Still- Percent Percent
stage of  litt- ltter bom still- litters litt- age Dbom  still- litters
farrowing ers  size pig- bom  with ers  litter piglets bom  with

(minutes) let  piglets stillborn size plglets still-
piglets bomn pig-

lets

{60 5 620 0 000 000 2 900 0 0,00 00,00

60-120 3 1,00 ¢ 12,12 66,67 T 957 § 7,46 42,86
120~180 2 6,50 ! .69 50,00 2 145 1 4,35 50,00
180-240 0 0,00 © 0,00 = 114,00 0 0,00 =«

> 240 0 0,00 0 0,00 - 0. 000 0 0,00 ~



Table 18, Sex ratio amongst the live and stillborn piglets in the indigenous

and Large White Yorkshire breeds

Indigenous

Large White Yorkshire

No, of No, of

f:;ow- Piglets Num- Males Fe- Percent- i%ﬁw' Piglets Num- Males Fe- Percen-
group ber males age of group  ber males tage of

observed nales observed nales

Liveborn 72 35 37 48,61 livebom 116 56 60 48,27
1p 12 . '

Stillborn 5 3 2 60,00 Stillbom 6 4 2 66,66

Total 77 3R 39 49,35 122 60 62 49,18

---------------------

$8



Fig14.Sex ratio amongst the live and still born piglets in the
Indigenous (A) and Largewhite Yorkshire (B) breeds
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In the indigenous breed, the percentage of male
piglets born was 48,61, 60.00 and 49.35 among the liveborn,

stillbom and overall litter, respectively (Table 18),

In LWY breed, the same was 48.,27% in l1liveborn,
66,66% in stillborn and 49,18% in owverall litter were

recorded,

4.4, PLACENTA AND UMBILICAL CORD:;

4.,4,1 NMumber of placentaes

The details regarding the number of placentae
noticed in both the breeds are presented in the Table 19

and Fig, 15,

In the indigenous pigs, seventy two placentae
belonged to liveborn piglets and two stillborn piglets,

The mean number of placentae was 7.4 1 0.79 (3-11).

In LWY breed, one hundred and sixteen placentae
belonged to liveborn and four to stillborn piglets, The

mean number of placentse was 10.0  0.62 (7 to 14) (Table 19),

In both the breeds, the mummified fetuses were found

wrapped with membrénes,

A significant (P<0,05) difference in the placentae

number between the indigenous and LWY breeds was noticed

(lele 25) »



Teble 19, Plecental number, its weight and weight per piglet in the
Indigenous and Large White Yorkshire breeds

Indigenous Large vhite Yorkshire

S, Dam Placenta S. Dan . Placenta
o . Nutber E%';/ g:;‘ﬁ/ o . Number Weight/ Weicht/

(q) (g l%tter piglet

) (q)

1, 1 6 800 133,33 1, 120 11 2150 195,45
2, 27 8 875 109.38 2, 125 9 - 2585 287,22
3. 028 1p 2050 205.00 3. 141 7 1450 . 207,14
4, 52 5 925 185,00 4, 142 11 2350 213,64
5. 53 10 3150 315,00 5. 144 10 2700 270,00
6, 60 9 1600 177,78 6, 145 12 2450 204,17
7. 62 1t 2800 254,55 7. 148 7 1360 194,29
8, 8 5 1050 210,00 8. 149 14 2800 200,00
9, 8l 7 1125 160,71 9, 154 12 2800 233,33

10, 88 3 430 150,00 10, 156 11 1650 150,00
11, 158 1 1600 228,57
12, 163 9 1750 194,44

Nean 7.4 1482,5 190,08 Mean 10,0 2137,08 214,85

$SE 0.9 271,64 18,09 + 58 0,62 15418 10,08
Range 311  450-3150 109,38-315 Range 7-14 1360~ 150-287,22

2800

P T R R R R R B “® ® @ W e e " oo @ w®E e e
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Fig,

153

PLACENTAL CHARACTERS

A : Mass of placenta with number of

placental bags.

B 3 Placentae with the umbilical

stalks,
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A significant positive (P<0.,01) correlation was
noticed between the placental number and its weight in
both the breeds (Table 20).

4.4,2 Expulsion of placentae:

In the indigenous breed, 7 dams (70X} expelled
the membranes after the birth of the last piglet and

3 dems (30% expelled during the birth phase,

In LWY, while 8 dams (66,67%) expelled the membranes
after the birth of the last piglet and 4 dams (33,33%)

expelled during the birth phase,

In the indigenous, 5 sows (50%) expelled the
placentae in masses and 5 sows (50%) in batches, In LWY,
3 sows (25%) expelled the placentae in masses and 9 sows

(75%) in batches.
4.4,.3 Weight of placentas -

The mean placental weight per litter in the indi-
genocus was 1482,5 + 271,64 g with a range of 450 to 3150 gq.
The placental welght p;r piglet rénged from 109,38 to 315 g
with 8 mean of 190.08 + 18,09 g (Table 19).

In LWY sows, the placental welight per litter ranged
from 1360 to-2800 g with & mean of 2137,08 4 151,18 g and



Table 20, Correlétion between the placental characters and litter
traits in the indigenous and Large White Yorkshire breeds

'r' value
S, No, Characters
Indigenous  Large White
Yorkshire
1, Placenta number end placents 0.86%* C.76**
weight
2, Placente weight and liveborn 0,79%* 0,64%*
piglets per litter
3, Placentz weight and livebom .87 0,76%*

piglets weight per litter
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its weight per piglet ranged from 150 to 287.22 g with
a mean of 214,85 4 10.08 g (Table 19).

A significant difference in the placental weicght
per litter between the indigenous and INY was recorded
whereas a non-significant difference was found in placental

welght per piglet between the breeds (Table 25),

In both the breeds, a8 positive and significant
(P<0.01) correlation was found between the placental
weight and placental number, liveborn piglets/litter as
well as with their weights (Tsble 20),

The percentage of fetal membranes contributes
18.81 and 16.88 of the weight of the total products of
conceptus (excepting fluid) in the indigenous and LWY

breeds (Table 21), respectively,

4,4.4 Retention of placenta:

Not a single case ©Of retentioen of placenta was

found in this study,
4,4,5 State of the umbilical cord:

The state .of the umbilical cord at birth in birth

order was given in the Table 22,



Table 21, litter size, litter weight, weight of placenta and weight of conceptus in the Indigenous

and Large White Yorkshire breeds,

Indigenous Large White Yorkshire

S. Dam Liiter lLitter Weight Total  Percen~ £, Dam Litter Litter Yelcht Total

No, No,

size weight of pla- wt, of tage No, No, size  weight of pla- wt, of :‘:I:e"'
centa concep~ (g) centa  concep- g
(g) tus{g) () tus(q)

6 7250 80 8050 9.94 1,120 12 9660 2150 11810 18,20
8 395 875 6825 12,82 2,15 -9 1030 2585 12885  20.06
19 6630 2050 8680 23,62 3,140 7 6350 1450 7800 18,58
5 450 925 5675 16,30 4 142 11 12100 2350 14450 16,25
12 8806 3150 11950 26,3 . 5, 144 11 12855 2700 15585 17,36
10 650 1600 vasso 18,70 6, 145 12 10000 2450 12450 19,68
1 10000 2800 1800 21,88 7, 148 7 6900 1360 8260 16,46

5 4090 1950 5050 20.79 8, 149 14 14650 2800 17450 16,05

9 540 1125 6525 17,24 9,154 12 13200 2800 16000  i7,50

3 1750 450 2200 20,45 0, 156 11 14600 1650 1250 10,15
11, 158 7 9200 1600 10800 14,81

12,163 9 8300 1750 10050 1.4l

6, 60
1. 62
8. 8
9, 81

lo. 88

lean
4 SE
Range

1.7 €148 1482,5 - 7630,5 18,811 Mean 10,17 10676,25 2137,08 12213,33 16,88

0.0 T10.82 771,64 945.26 1,48 +SE 0,64 776,23 151,18 883,3® 0.7
3-12  1750-  450-  2200- 9,94~ Renge  7-14 6350 1367«  7800-  10.15e
10,000 3150 12800  26.36 14650 2800 17450 20,06
- 0

W



Table 22,

State of
umbi lical
cord

Intact

Ruptured

Total

Number of intact and ruptured umbilical cords of the liveborn
piclets and their position in the birth order in the Indigenous

and Large white Yorkshire breeds

Indigenous - Large White Yorkshire
Birth order Birth order
First ¥iddle Last . First Mddle Last '
third third  third %' third third  third Ot
1 7 ¢ 1 21 2% % M

(3,13) (26,92) (28,57 (16,67) (51,22) (65,000 (74.29) (62.93)

il o 6 » M9 -4
(96,88) (73,08) (71,43) (83,33} (48,78) (35,00) (25,71} (37,07)

32 26 14 n 41 40 3 116°

(100,00 (100,00} (100,00 (100,00) (100,00} (100.00) (100.00)(100.05)

Percentage inperenthesis

* Opservations pertains to 72 livebomn

piglets

plglets

* Observations pertains to 116 livebo

v 6
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In the indigenous pigs, twelve piglets (16.67%)
had intact umbilical cord, only sixty (83,33%) had

ruptured cords,

In LWY pigs, 73 (62,93%) piglets had intact
(Fig, 10D) and 43 (37.07%) had ruptured umbilical cord
(Table 22),

In both the breeds, there was a gradual increase
in the piglets with intact cord from first, middle and
last third of the birth order (Table 22),

4,4.6 Time taken for the rupture of the umbilical cord:

The mean time taken for the rupture of the umbilical
cord in indigenou& pigs was 3,08 + 0,49 mts (1-7 mts)

and the same in LWY was 4.75 + 0,40 mts (1-14 mits) (Table 25),

h significent difference (P<0.05) in the mean time
taken for the rupture of umbilical cord between the breeds

were recorded (Table 25%.
4.5 DYSTOCIAs

There was no incidence of dystocia either in the

indigenous or IWY breeds in the present investigation,

4.6 TERATOLOGICAL DEFECTS:

Recognisable teratological defects were not cbserved

in this study,
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4,7 DAMS CLASSIFIED AS *NORMAL' AND *'MIXED' GROUPSs

The details of various reproductive characteristics
of the 'nomal' and 'mixed' groups of dams in both the
breeds and the significance between the breeds as well as

both the breeds are given in the Tables 23 and 24,

& significant difference was noticed in the litter
size, litter weight; mean liveborn piglet weight, duration
of third stage, second and third stage of farrowing and
placental weight per piglet (g) between the normal groups

of indigenous and LWY breed (Table 23).

In the mixed group of both the breeds, a significant
di fference was observed only in the duration of gestation

and litter weight (Table 23).

In the indigenousvpigé, a significant (P< 0.05)
di fference was noticed only in the litter size between the
normal and mixed groups., The mean litter size in normal
group was 6,42 + 0.96 whereas in mixed group it was

10,67 + 0.54 (Table 24),

In LWY pigs, non-significant di fference was noticed

in all the reproductive characters between the normal and

mixed groups (Table 24),



Table 23, Various reproductive characteristics between the breeds of
Indigenous and Large White Yorkshire normel and mixed groups

('t' test)
S, No, Characters Nomal growp Mixed group
("'t" value) ('t' value)

1, Duration of gestation (days) 1, IBNS 3,06*
2, Litter size (number) 2,28* 1.28Ns
3. litter weight (g) ‘ 3. 1g** 2,88*

NS NS
4, Liveborn piglets weight (g) 0,35 1,47
5, Mean liveborn piglets weight (g) 24T 2,06

S
6, Duration of first stage of farrowing (minutes) 0.76N '0.85NS
7. Duration of second stage of farrowing (minutes) 0.98N8 0.35NS
8, Duration third stage of farrowing(minutes) 2,95* ' 0.16NS
9. Duration of second and third stages of 2, 10* 0.79NS

farrowing (minutes) _

0. Placental weight per piglet (q) 2,29* 0.60NS

NS : Non significant
¥ 1 PL0L05
x H P<0001

L6



Teble 24, Various reproductive characteristics of narmsl and mixed group of Indigenous and Large
Wnite Yorkshire breeds (t test)

Indigenous Large White Yorkshire
5,No, Characters Normal Mixed Test of Normal Mixed Test of
signifi- significance
cance
1, Duration of gestation (days) 114863106 108,674,139 1,60  113.250,4 113,747  0,26%
2, Litter size (number) 6,420,  10.67:0,54 2,67 9,5010.87 115055 148"
3. Litter weight {g) 5585.714907, 44 7460 452,23 2.17T°  101254989,79 117%.7541023 0,96
4, Livebom plolets/litter 6,420,  9.040.47  Le¢  9.50.87 10,090.35 0.8
{number) .
v | ) : .
5, Mean liveborn plolet . 852,28468.95 T68.08438.85 0.70°  1065,03343.81 1097, 241139 0.26™
weight (g ’

6. Duration of first stage of  663,29449,33 367,33443,22 107~ - 511,88435,01 471,75484,09 .‘,4BNS

farroving (minutes)

7, Duration of -second stagé of 63.86¢15.62 120,3346,82 2,08" 87,38115,76 111,0418,% 0,83
farrowing ,

B. Duratin of thirt stage of  196.88211 106,310.3%  L63  96,88.77 101,%5520.66 0,23
farrowing (mts) . .

9, Duratjon of second and 20,2943L52 226,33316,04 0,617  183,75414.46 212,257  1,10"
third stages of farrowing
(minutes)
NS N

10, Placental weicht/piglet(g)  171,8517,18 232,33334,38 1,56 219,83410,22 204,91421,42 0,65

11, Time taken for the expul-  196,43:32.11 10631034 163  96,388,7 101, 550.66 0.2
sion of placenta

- .. E® RS e e "D e® e s e e e » e owea .. .e S e e e e ea e, ana. - o w

NS : Non significant
*PL0,05
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Table 25, Various reproductive characteristics between the breeds of Indigenous

and large ¥hite Yorkshire

-----------

1, Gestation length (days)

2, First stage (mts)
3, Second stage (mts)

4, Third stage (mts)

5., Second and third stage (mts)

6, Total litter size

7. Liveborn piglets/litter

3, Stillbom piglets/litter

9, Litter weight (g)

lo, Mean livebom piglet weight(g)

11, Mean stillbom piglet weight(g)

12, Placental number

13, Weight of placenta

(g)

14, placenta weight fer piglet(y)

15, Time taken for rupturing of
the intact umbilical cord(mts)

- W s m ® W W oo w

N§: Non significant

Indigenous L;gg:;:ﬁ:e

Mean  S.E. Mean S.E. 't' valee
10,9 0.9 113,33 40,41 2,38+
£,5 £9.42 4985 46,88 112
80,18 413,81 95,25 412,68 0,74
169.3 426,20 98.00 49,06  2,61*
50,1 $23.17 103,25 411,08  1.60*

77 0.9 10,17 10,68 2,17%
2 0.7 .67 40.59 2.4t
0.5 %025 0.5 0.5  0,00%
6148  4710.42 10676,25 776,23  4,02**
827,02 5113 105,76 448,10  3,36*
345,83 416,90 437,08 s192.80 0.33%
7,4 0,79 10,0 10,62 2,50*
1482,5 4271,64 2137,08 #151,18  2,08*
190,08 418,09 214,85 410,08 1,16
.08 0.8 475 0.4 167
TV s woeco T

* PL0.05
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CHAPTER V

S. DISCUSSION

The various reproductive characteristics like
gestation, farrowing pattern, 1litter traits, placental
characters, umbilical cord etc., in the indigenocus as
well as in the Large White Yorkshire (LWY) breeds were

studied and the results were compared and di scussed,

In this study, the changesvin the abdomen were
progressive as the days of gestation advanced, with
marked changes by 2 or 3. days to few hours prior to
farrowing, in both the breeds (Fig, 2), Similar obser-
vations were also reported by Solmon Raju (1991) in the

indigenous pigs.

A gradual abdominal distension with mamméry gland
demarcation was observed as an external sign of pregnancy
in both the breeds (Fig, 1 C & D)-in this study and this
was attributed to the increase in the size of the fetuses
as well as to the accumulation of voluminous uterine
contents during the pregnancy after implantation of embryo
by Day 24 (Hafez, 1987).

In this investigation the changes in the abdomen

were more conspicuous in the LWY when compared to those

100
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in the indigenocus breed, which might be due to the breed

variation, larger body size of the animal and more number

of fetuses,

The initial development of fhe mammary gland by
2k months of pregnancy in both the ﬁreeds, followed by
prominent changes by 3% months as seen in the present
investigation were also reported by Gyer et al. (1986)
by 4-6 weeks of prepartum, Solmon Raju (1991) reported
the initial development of mammary gland as early as

2 months of gestation in the indigenous gilts,

The development of mammary gland was‘due to the
combined action of hormones like oestrogens, progesterone,
growth hormone and prolactin as opined by Catchpole(1969),

Baldwin and Teresaplucinski (1975) and Hafez (1987).

The turgld mammary gland with distal extremity of
each gland assuming cone shape on the day of farrowing
and the increase in the turgidity as the hours of farrow-
ing spproached as noticed (Fig. 3) in both the breeds were
also reported by Jones (1966 &), Arthur et al, (lgs:z),
Gordon (1983) and Hurnik (1985) in exotic breeds and

Solmon Raju (1991) in the indigenous pigs,
—
D AALE
The more conspicuous changes in the development of

mammary gland and its'turgidity two days prior to farrowing
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in ILWY, when compared te¢ those in the indigenous breed
as noticed might be'dueto the difference in the breed

of the sow or due to the elevated levels of hormones viz,
oestrogen, oxytocin and relaxin as opined by Catchpole
(1969), Ash and Heap (1975), Randall et al, (1986) who
reported that the hormonal levels increased steadily

during the last week of gestation,

The clear cut changes in the size and shape of the
teats around 3 months of gestation with prominent and
enlarged base &round a day prior to farrowing a&s noticed
in this investigation in both the breeds (Fig. 3 A & B)
were also cbserved by Solmon Raju (1991) in the indigenous
breed and these were consequent to the elevated levels of
oxytocin 12 hours prepartum (Nara and First, 1981) as
well as due to the accumulation of secreted milk or

colostrum, a day prior to the farrowing (Hurnikx, 1985).

The chéanges in the size and shape of teats were very
much prominent in LWY when compared to those in indigenocus
breed and this might be due to the difference in the breed
of the sow, body size, and higher hormonal levels (Jones,

1966 &),

In this investigation, while the changes in the

external genitalia were appreciable from 3 months of gestation
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in most of the indigenous sows, in a few, these changes
were noticed (Fig, 4) a day or two prior to farrowing.
Solmon Raju (1991) also made similar observation in the
indigenous pigs, But in LWY sows, the changes were
appreciable even from 2s month of gestation which pro-
gressed as the pregnancy advanced in all the dams, This
might be attributed to the action of cestrogens, whose
levels start rising from Day 60 of pregnancy (Hafez, 1987),
The excessive edema of vulval lips during the last week

of pregnancy might be attributed to the action of cestrogens
secreted in large quantities (Hughes and Varley, 1980)

and that of relaxin hormone (Hafez, 1987).

The ebsence of clear cut changes in the external
genitalia until a day or two prior to farrowing in a few
of the indigenous pigs, might be due to the low levels

of oestrogens (Catchpole, 1969),

The changes in the external genitalis were more
conspicuous and appesred earlier in the IWY when compared
to those in the indigenous breed, Thizs difference might
be attributed to the variation in the breed and the levels
of hormones during the pregnancy (Catchpole, 1969; Cole

and Cupps, 1977, and Hughes and Varley, 1980).
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In this study, the gradual disappearance of the
changes in the external genitalia after farrowing by
Day 4-7 in the indigenous breed and by 7-10 days in the
LWY breed, This varietion might be due to the variation
in the postpartum decline in the hormones levels (oestrogen
and relaxin) in the two breeds, Solmon Raju (1991) also
reported the disappearance of the changes in the external

genitalia by Day 5 in the indigenous breed,

Most of the dams were Seen lying frequently in the
lateral recumbeancy and exhibited signs of anorexis prior
to farrowing, These findings were in accordance with those
of Jones (196§ a), Fraser (1978), Sambraus (1978), Hurnik
(1985) in the exotic breeds and Solmon Raju (1991) in the

indigencus breed,

The restlessness, marked'anorexia, distress, frequent
changes of resting postures, moving the Bedding material
with snout (nesting behayiour) (Fig, S), scratching the
ground with forelegs (pawing activity), frequent switching
of the tail and the low barking grunts observed on the
day of farrowing, were similar to the findings of Jones
(1966 a), Signoret et al. (1975), Fraser (1978), Hurnik
(1985), Lasmmers and Lange (1986) and Solmon Raju (1991).

The exhibltion of nesting behaviour might be due to the
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strong genetic predisposition as well as the action of
hormones viz,, prolactin, oxytoecin (Forsling et al.,
1979) and oestrogens (Ash and Heap, 1975). Dusza and
Krzymowskah (1981) opined that prolactin was responsible
for the nesting behaviour and found an increased levels

of prolactin a day prior to farrowing.

The assumption of lateral recumbency by thersows
of both the breeds, calmness and evincing abdominal
straining}nd vigoroué tail switching with frequent flexing
and stretching of hind legs as well as the expulsion
of little gquantity of mucoid or serous discharges, before
birth of the first piglet as noticed, were akin to the
observations of Jones (1966 b), Randall (1972 a), Kelly
and Curtis (1978), Arthur et 21. (1982), Jensen (1986)

and Solmon Raju 1991),

The behavioural signs were sttributed to the labor
under the influence of increased levels of oxytorin,
before 4 to 9 hours of the expulsion of the first piglet
JForsling et al,, 1979). The mucoid discharges prior to
parturition were due to the breaking down of mucus plug.

that was established during the pregnancy,

The small volumes of blood stained fluid noticed
between the birth of the individual piglets was due to

the rupture of foetal membranes,
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The indigenous pigs delivered most of the piglets
(90.54%) in latersl recumbency, with some in ventral
recumbency (5.41%) and a few in the standing position
(4.05%) (Table 2), But Solmon Raju (1991) reported that
75.83% of the piglets were delivered in lateral recumbancy
in the indigenoﬁs rigs. The LWY dams delivered 95.83%
pliglets in lateral recumbency, 2.504 in standing and

1,67% in ventral recumbency, in this study (Table 2),

The sows of both the breeds adopted mostly the
lateral recumbency during farrowing. However, the changes
in the postures during farrowing was often noticed fre-
quently in the indigenous pigs than in the LWY pigs (Fig,6).
This might be due to more alertness of the indigenous dams

to surroundings, restlessness and or less domestication,

During farrowing the IWY sows were mostly docile
and allowed the first born piglet to suckle, unlike the
indigenocus sows which were alert to noise, and assumed
ventral or standing recambency and avoided the suckling
by the first piglet (Fig. 6) until two or more piglets
secured the teats, Similar observations were also reported

by Solmon Raju (1991),

All the danis exhibited loud barking grunts and

became aggressive, whenever an intruder disturbed the nest
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indiceting the maternal instinct, These observations
were in concurrence with those of Fraser (1978) in
exotic breeds, Reddy and Charyulu (1985) and Solmon Raju
(1991) in indigenous pigs. This might be due to the
development of motheriné instinct to protect its piglets

from the surrounding disturbances,

The less aggressiveness and exhibition of low
barking grunts in the LWY breed might be attributed to

high domestication and docile nature of the breed.

The average gestation length of indi genous breed
was 110.9 & 0.94 days with a range of 106 to 118 days
(Table 1 and Fig., 7) and was akin to the cbservations of
Mishra et al, (1985), who recorded a mean gestation length
of 110.43 days, though Tamuli et al. (1986) reported it to
range between 106-120 days, A lesser gestation length of
109.69 days was observed at different centres of AICRP on
prigs (1971-90) in India, Unlike the present observation,
a higher gestation length of 113.,6 days was reported by
Holness (1970), Adebambo (1986), Singh et al. (1990) and
Solmon Raju (1991) in the indigenous pigs.

In this study, the average gestation length_of LwY
breed was 113,33 4 0.41 days with & range of 111 to‘116
days (Table 1 & Fig, 7) which was similar to the reports
of Banov (1971), Reyes (1983), Ten and Chen (1983), Adebambo
(1986), Tsitsyurskil (1986), Kurcman and Wardowski (1987),
Kim et al, (1988)and Singh et al. (1990).
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The variation in the lengﬁh_of gestation between
the breeds could be attributed to the genetic make up
of the breed of sow and boar, the levels of hormones of
pituitary and fetus etc., (Lancho De Leon et al,, 1975.;
Cole and Cupps, 1977 and Tan and Chen, 1983), parity
(Adebambo, 1986 and Kim et al., 1988) and size of the litter
and season (First et al,, 1982), 1In this‘study in both
the breeds, it was found that the litter sige or the
liveborn piglets per litter did not influence the gestation
length, though the liveborn piglet weight per litter in-
fluenced in LWY (Table 3)., Hafez (1987) and Solmon Raju
(1991) found a positive correlation between the litter
size and liveborn priglets per litter and gestation length,

unlike the present observation,

A significant (P £0.05) difference was noticed
between the gestation length of tw§ breeds (Table 25).
It was more in the LWY breed (113,33 days)than the indige-
nous breed (110.9 days). This micht be attributed to
heavy mean liveborn piglet weight of the IWY breed, genetic

make up of the sow or boar (Cole and Cupps, 1977).

Most of the dams in both the breeds (50X in the
indigenocus and 60% in LWY breed) farrowed during the
night times (Table 4 & Fig, 8)., Dinu et al. (1978),
Hughes and Varley (1980), Benkov (1981), Arthur et al.

(1982), and Davi (1986) also observed most of the farrowings
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during night time, But Solmon Raju (1991) noticed 66.67%
of the farrowing in the indigenous pigs during the day

time,

The occurrence of farrowings between 12 noon and
6.00 AM coincided with the gquiet period when the farm
activities were minimum, Similar observations were made

by Bughart (1959) and Solmon Raju (1991),

The farrowing in this study, was divided into

three stages (Table 5).

In th}s investigation the mean duration of first
stage of farrowing was §34.5 + 39,42 mts (with a range of
239 to 695 mts) in the 1ndigenous.breed (Table 5), This
observation was almost similar to the findings of qui
(1986) who recorded it to be 317,33 to 448.68 mts and

Solmon Raju (1991) 431,33 mts in the indigenous pigs,

In LWY breed, the mean duration of 1st stage was
498.5 4 36.88 mts (with a range of 286 to 695 mts)
(Table 5), Salisbury and VanDemark (1961), Roberts(1971)
Bearden and Fuquay (1980), Hughes'and Varley (1980) and
Hafez (1987) reported the duration of lst stage to vary

from 2 to 12 hours,

The variation in the duration of first stage

between the sows of both the breeds might be due to thae
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variation in the guantum of release of oxytocin. However,
there was no significant (P> 0,05) difference in the

first stage between the breeds (Table 25),

The mean duration of seéond stage in the indigenous
breed was 80.8 + 13.81 mts with a range of 28 to 159 mts
(Table 5), Devi (1986) and Tamuli et al. (1986) recorded
the 2nd stage to last for 67.85 té 247,66 mts in the Assam
pigs and 755190 mts in the wild variety of Assam pigs,
respectively, The mean durationcf second stage in LWY
breed was 95,25 + 2.68 mts with a range of 27 to 180 mts
(Table 5). Singh and Singh (1989) reported the average
duration of 2nd stage to be 2,39 hours in LWY and 1,82 hours
in Hampshire breed, But in exotic breeds of pigs, Mathai
et al, (1972) recorded it to be 2,53 hr, Cavalcanti et al,
(1979) 4.3 hr and Fahmy and Friend (1981) found it to be

3.9 hrs,

In this investigation, no difference in the duration
of 2nd.stage was noticed between the two breeds (Table 25),
Though the second stage was significantly (P<0.05) and
positively correlated with the litter size in the ILWY breed,

the same was not in the indigenous breed (Table 6).

The indigenous breed with =smaller litter size took

more time for completion of second stage, due to the longer
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interval between the successive piglets (Table 9) as well
as restlessness of the dam, during farrowing, in ILWY pigs
with larger 1litter size took comparatively lesser time for
2rid stage, since the interval was less between the succe-
ssive piglets (Table 9) and this variation in this study
might be attributed to the difference in the breed chara-
cters as stated by Devi (1986) and Tamuli et al. (1986).

The mean time for the third stage (Table 5) i.e.,
time taken to expel the placentsase in the indigenocus breed
was 169,3 4 26.20 mts (76 to 316 mts) end in the LWY breed,
the same was 98.0 + 9.06 mts (41 to 149 mts), The present
findings fell well within the time limit for the 3rd stage
of farrowing in the pigs, In the indigenous pigs, Devi
(1986) recorded it to be 136.67 4 262.33 mts, Tamuli et al,
45-105 mts in the wild variety of Assam pigs and Solmon
Raju 1991), 126,07 mts in the indigenous pigs of A, P,

In the LWY breed of this study, the duration of 3rd stage
was lower than the observations of Jones (1966 b) and

Singh and Singh (1989)

In both the breeds of this study, the 3rd stage
was non¥significantly correlated with the number and

weight of the placenta and the litter weight (Table 6),

A significant (P<0,05) difference in the 3rd stage

between the LWY and indigenous breed was noticed in this
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study (Table 25), The lesser duration: of 3rd stage in
WY breed.might be due to the higher levels of oxytocin
in the circulation consequent to immediate suckling of
plglets or due to the breed difference and also due to
the expulsion of the placentae during the birth phase,

as noticed in this study,

In the preseﬂt investigatibn, the combined duration
of Znd and 3rd pteges of farrowing in the indigenous sows
from between 130 to 390 mts with an average time of
250.1 mts (Teble 5). In the wild variety of Assam pigs,
Tamuli et al, (1986) reported the same to range £rom
120 to 295 mts, In the indigenous pigg of Assam, Devi
(1986) recorded a slightly higher t}me of 204,52 to 509.99
minutes, But Solmon Raju (1991) reported a lower time
in indigenous pigs of AP, ie., 216,80 mts than the

present study.

In LWY, the combined duration of 2nd and 3rd stages
of farrowing ranged from 123 to 270 mts with a mean
durastion of 193,25 mts, But Jones (1966 b} and Mathai
et al, (1972) reported 6.54 hrs &and 6,31 hrs, respectively,
In this investigation, the ILWY breed took lesser time

when compared to indigenous breed,

A significant (P{0,05) difference was noticed in

the combined duration of 2nd and 3rd staga between the
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‘two breeds (Table 25)., This might be due to the diffe-
.rence in the litter size, which influences the duration

of farrowing, and also breed, health status, physical
exercise during pregnancy end hormonal levels of estrogens,
oxytocin, PGF, and corticosteroids as opined by Peo
(1360), Svendsen and Bengtsson (1982)and Houpt and Wolski

(1982),

b significant (PL0.01) positive correlation was
noticed in LWY breed between the duration of 2nd and 3rd
stages with the litter size, Bﬁt the same was observed to
non-gigni ficant, in the indigenous breed, which indiceated
that the litter size, suckling habbit of the piglets &nd

hormonal levels, influence the AQuration of 2nd and 3rd stages.

In this study, 72.97% of indigenous piglets were
delivered in the anterior presentation, the rest (27,03%)
ware found in the posterior presentation (Table 7 and
Fig: 9 & 1pA). In the indigenous pigs, Solmon Raju (1991)
reported anterior presentation in 57,02% of piglets born,
Similarly in IWNY pigs 55.83%X of piglets were farrowed in
anterior presentation (Teble 7 & Fig. 9). This observation
gains support from Randall (1972 a) who recorded anterior
presentation in 55,4% of piglets, Many workers reported
that the anterior presentation was most common presentation
in exotic breeds of pligs (Jones (1966b -75, 7%, Roberts

41971} -60-70%, and Mathai et al, 11972.-71%.



114

The presentation of the fetus did not influence
the course/duration of farrowing, The higher percentage
of posterior pesentation, noticed in the LWY pigs
(Fig. 9 & 10B) is considered to be physiological in

swine (Randall, 1972 a).

In this study there was a variation in the presen-
tation of the piglets in the birth order (Table 7 & Fig.9).
A higher percentage of piglets waere delivered in the
anterior presentation in the middle third of birth order
(80.77% in the indigenous and 61.90% in the LWY) in both
the breeds, contrary to the findings of Randall (1972 a)
Cole and Cupps (1977) and Solmon Raju (1991), who reported
larger proportion of piglets in anterior presentation

during the early stages of farrowing,

In the present study, most of the piglets (95.,95% in
the indigenous and 95,83% in LWY) were delivered in Dorso-
sacral position, Similar observations were made by Roberts
{(1971) and Solmon Raju (1991) in pigs. The dorso-sacral
position appesred to be the normal position of the piglet
during birth (Table 8 and Fig, 10).

The mean time lapse between the two successive
liveborn piglets was 10,13 4 1,76 mts (1-97 mts) and between
the live and stillborn piglets was 15.8 + 7.14 mts (10-39 mts)
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in the indigenous breed (Table 9), Tamuli et a&l. (1986)
racorded it to be 5 to 20 mts in between the two successive
piglets in the wild variety of indigenous pigs., Solmon
Reju (1991) noticed 8,22 mts in between the two successive
livebom piglets and 45,58 mts in between the live and

stillborn piglets in the indigenocus breed,

In LWY, the mean time lapse between the two succe-
ssive liveborn piglets was 8,25 + 0,35 mts (0-51 mtas)
and between the live and stillborn piglet was 14.33 + 4,48
mts (0=-28 mts) in this study (Table 9), Jones (1966 b)
recorded it to be 15,3 mts and Randall (1972) mts between

the successive piglets,

The .time between the birth of the live and stillborn
plglet in this study was lesser than those noticed by
Cole and Cupps (1977) (45455 mts); and Solmon Reju (1991}

(45.58 mts) in exotic and indigenous breeds, respectively.

In this study, the mean time interval between the
two successive piglet was lesser in LWY breed than that
in indigenous breed and this might be due to difference
in the breed, behaviour of the dam during farrowing, hormonal
levels and also due to quicker expulsion of piglets (Fig,1l0D)

in the birth order, 1In both the breeds, live to stillborn
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piglets took more time (Table 9) than that of two
successive liveborn piglets, which might be attributed
to the lack of fetal efforts and mechanical stimulation

of birth canal by the stillborn ones during farrowing,

In both the breeds, the lst and 2nd successive
pilglets as well as the last born piglets took longer
time to come out, when compd3red to the piglets born in
between, noticed in thisinvestigation(Table 10). ESimilarly
Jones (1966 b), Roberts (1971), Edwards and Furniss (1988)
and Solmon Raju (1991) reported longer interval in the

first and 2nd piglet as well as in the last piglet,

In the pigs, the est rogens produced by the blasto-
cyst initiate the events, that result in the maintenance
of C,L, (Luteostatic) and the endometrial secretions,
which contain luteolytic (PGF2¢- Y, and embryotropic
factor, help in the maintenance of pregnancy. The free
estrogens of blastocyst scting locelly in the uterus
increase the uterine blood flow, water and electrolytic
movement, bring ebout ‘maternal recogni tion” of pregnancy
phenomenon (from Day 11 pregnancy). Uterine secretory
activity other events associated with placentation
alter the direction of movement of PGFZJ-, so that its
secretion do not enter the uterine blood and cause systemic

effect i,e,, luteolysis, &An increase in the frequently
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and amplitude of myometriel contractions and gradual
appearance of straining efforts by the dam take place

during the last few hours before the birth of 1st piglet.

The farrowing was. proceeded .by a multitude of
hormonal changes in the blood of the dam (increased con-
centrations of estrone, estradiol, relaxin, corticosteroids,
prolactin and oxytocin) and increased levels of cortisol
(glucocorticoids by fetal adrenal) in the fetus., The
maternal progesterone levels decrease within 1-2 days
before parturition due to rapid increase in the synthesis
of PGFii which causes the release of prolactin and stimu-
lates, The release of concentration of oxytocin 9 to 4 hrs
before the birth of the first piglet, At this time the
plasma estrogen levels in the dam are at the peak, The
elevated levels of oxytocin causes increased myometrial
activity (contractions) and also stimulates the uterine
prcduction of PGF,o- both of which have a cascading effect
of the development of uterine contractions. The relaxin
softens or loosens the cervix and facilitates the delivery
of fetus, The very high levels of oxytocin during expul-~
sion of plg fetuses 1s due to the mechanical stimulation
of the cervix (has large surface area) and or birth canal,

The delivery of successive fetuses is achieved with high
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concentration of oxytocin (Forsling et al. (1979, Bazer

et al,, 1982, First et al.,, 1982 and Sherwood, 1982).

The litter size at birth (Fig. 11) is a major trait

for selection of sows to fu:oduce the next generation,

In this study, the mean 1i tter size in the indigenous
pigs was 7.7 + 0.90 with a range from 3 to 12 piglets per
litter (Table 11), which was akin to the reports of AICRP
on Pigs (1981-91) (7.63 piglets/litter). But Solmon Raju
{1991) reported slightly hicher litter size (8,40 piglets/
litter). A lower litter size was also reported by different
authors in India in the indigehqus rigs (Mishra et al.,
19855 5.6 in Orissa, Dhingra 11987.- 4,70 in Assam, and

6.5 in A,P, and Mishra et al. 11989 - 6.62 in A,P),

In IWY the mean litter size was 10.17 + 0.64 piglets
with a8 range of 7 to 14 piglets/litter (Table 11),., which
was in agreement with the reports of Kurcmann and Wardowksi
(1987) 10.10 in Polish IWY, Venev (1988) 1o.i5 in Bulgarian

LWY and Silva and Dap (1990) 10.1 in LWY,

The litter size in S50% of indigenous and 25% of LWY
sows was 67 and in 30% af indigenous pigs and in 58,38%

of IWY pigs the same was above 10 (Table 12),
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In this study .in both the breeds the litter size
was significant (P<0.01) and positively correlated
(Table 13) with the litter weight and this was in agree-
ment with the observations of Fahmy (1971), Milagres et al,
(1981), Park and Kim (1986) aﬁd Solmon Reju (1991),

& significant (P<0.05) difference in the litter
size was noticed between the two breeds (Table 25), The
mean litter size was more in LWY when compared to that of
indigenous breed, and this might be due to the variation
in the breed, ovulation rate and the length of uterine
horn (Hughes &and Varley, 1980; Gonzalez et al,, 1987,

Wu et al,, 1987, Franz et al., 1989 and Mishra et al.,

1990).

The mean litter weight in the indigenous pigs was
only 6148 ¢ 710.42 g (1750-10,000 g){(Table, 14) which was
slightly lower compared to the findings of Dhingra
(1981-82) 6.50 kg and Solmon Raju (1991) 6.31 kg in the

indigenous pigs,

In IWY breed, the mean litter weight was 10676,25
776.23 g (6350 to 14650 g) (Table 14). Similarly
Nambudri and Thomas (1984) reported it to be 10.8 kg and
Mishra and Sharma (1990) found it to be 10,76 kg in |

Landrace breed, Konyukhova (1974), Gal, (1976), Alves
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et 8l, (1987), Gonzalez gt al. (1987) and Mishra and

Sharma (1990) reported the litter weight to range from

12,98 to 16,00 kg in LWY, The mean litter weight in IWY
was significantly (P<0.01) more when compared to that in
indigenous breed (Table 25), which might be due to larger
litter size or due to the difference in the breed of pigs

(Mishra and Sharma, 1990).

A significant (P<0,.05) negative correlstion was
observed between the litter weight and incidence of still-

births in both the breeds (Table 13).

The various factors like difference in the breed,
parity, level of nutrition, owlation rate, season and
management influence the litter size (Mathai and Rama-
chandran, 1972; Singh et al,, 1977; Haghes and Varley,
1986, Mohanty and Nayak, 1986, Gonzalez et al., 1987,
Franz et al., 1989, Omeke, 1990 and Mishra et al., 1990)
and the litter weight (Holness, 1970, Dudzus and Vecker,
1977, Szoradi, 1979,.Benevides et al,, 1985, and Mishra

and Sharma, 1990).

In this study, 93.51% of piglets were born alive
(Table 15) and the mean number of 1livebomm piglets per
litter was 7,2 4 0.74 out of a total litter size of 7,7 +
0.90 in the indigenocus pigs (Table 11), These findings
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were in accordance with those of Adebambo (1986) and
Rico (1988) who reported the mean liveborn piglets to
be 7.3 and 7,4, respectively, in Hampshire breed. A
slightly higher number of liveborn piglets (7,6)was

reported by Solmon Raju (1991) in the indigenous pigs.

Similarly in LWY breed, 95,08% of piglets were
born alive (Table 15) and the mean liveborn piglets per
litter was 9,67 + 0,59 out of a total 1litter size of
10,17 4 0.64 (Table 11) and fell well within the range
of 8.1 to 10.5 pliglets as reported by Stankovic et al.
(1973y, Gal (1976), Mani (1985), Adebambo (1986), Boulard

et al, (1986) and Gonzalez et al. (1987).

In both the breeds, a significant (P<{0.01) positive
cofrelation was found between the liveborn piglets/litter
and theilr weight/litter (Table 13), Unlike a significant
negative correlation that was noticed in liveborn piglets/
litter with the number of stillborn piglets, These obser-
vations gained support from the observation of Solmon Raju

(1991) in the indigenous pigs.

The variation in the number of liveborn piglets per
litter between the breeds might be attributed to the
variation in the breed, strain, parity, managemental factors,
interval between the successive piglets, duration of

farrowing and the state of umbilical cord,



122

& significant (P<0.05) difference was noticed
between the two breeds in the liveborn piglets/litter
which was more in IWNY than that in the indigenous breed
and this might be due to the difference in the breed and

larger litter size in this study.

The individual body weight of the piglet at birth
is an important trait mainly concerned with the growth

and survival rates,

In this study, the mean totsal liveborn piglets
welght/litter in the indigenous pigs was 5990.5 ¢ 690.15 g
{1750 to 10,000 g) (Table 14) with a mean liveborn piélet
weight of 827.02.._-_!- 51,13 g (583,33 to 1208 .33 q) (Table 16).
But Solmon Raju (1991)noticed a slightly higher mean total
liveborn piglets welght/litter 6116,67 in the indigenous
plgs with a mean liveborn piglet weight of 804,80 g
which was slightly lower than the present findings. In the
LWY breed the total liveborn piglets weight/litter was
10408.33 4 7777 g (6350 to 14650 g) (Table 14) with mean
live born piglet weight of 1075,76 + 48.10 g (B66.67 to
1370.00 g) (Table 16) which were similar to the reports of
Barnikhina (1974), Jayarajan (1976), Benkov and Vzharova
(1982), Tan and Chen (1983), Siagian et al., (1986),
Gonzalez et al. (1987) and Singh et al, (1989) in LWY

breed, -
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In both the breeds, the male liveborn piglet
weight was more (Table 14) 13232,5 4 465,12 g in the
indigenous and 5283,33 4 554.49 g in IWY breed, when
compared to that of the female (2758 4+ 424.,8B g in the

indigenous and 5125 + 624,79 g in LWY( (Table 14),

A significant (P<£0.,05) and negative correlation
was noticed between the mean liveborn piglet weight
and the number of stillborn piglets in both the breeds
(Table 13) and this was similar to the observations of

Solmon Raju (1991),

A significant (P<0,05) difference weas observed
between the two breeds in the mean liveborn piglet weight,
A heavier weight in INY might be due to the difference
in the breed, larger size of the piglet, litter size and
heri tability of the traits (Schlindwein, 1975; Singh et al.,
1977, Ral amDesal, 1985; Franz et al., 1989 and Mishra

and Sharma, 1990).

In this study, the first born piglet was heavier
when compéred to tlhie late born ones in both the breeds,
Similar findings were also reported by Harstock (1975),
Schoeps and Huhn (1985) and Solomn Raju (1991), ' The
heavier weight of the 1lst bom plglet might be due to the
better growth of the piglet in the uterus, near the

cervical end where the uterine space is more,
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The stillbirths in this study were classifled as
intrapartum and pre-partum deaths in which mumuified

fetuses were also included (Table 15 and Fig 12 & 13),

The percentage of stillbjirths in the indigenous
breed was 6,49 (0.5 piglet/litter) amongst which the
marmmified fetuses and fully fomed piglets were 3,89
(0.3 piglet/litter) and 2.60 (0.2 pgllet/litter), respe-
cti\'rely-In Nigeria pigs (Osuagwuh and Akpokodje, 1981)noticed
thegtillpirthto be 5,7%, A higher (8,.33) percentage of
still births was reported by Solmon Raju (1991) in the

indigenous breed.

The percentage of stillborn piglets in this study,
in LWY breed was 4.92 (0.5 piglet/litter). . of which.
the mummified fetuses were 1,64 (0,17 piglet/littef) and
fully formed fetuses were 3,28% (0.33 piglet/litter),
Similarly, Cavalcantl et al, (1979) reported 4.85% of still-
births in the Duroc breed, while Muller-Haye and Vecchionance
(1974), Nishida et al, (1976), Dagorn et al. (1980), Rai
and Desal (1985), Siagien et al, (1986) and Mishra et sl,
(1990) reported the lowest percentage of stillbirth (3.88)
in IWY breed, Under Indian conditions, Singh and Singh

(1989) reported it to be 8,80% in LWY,

A high percentage of mummified fetuses (3,89) was

noticed in the indigenocus breed. Solmon Raju (1991) also
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reported a higher percentage of (6,.,35) mummified fetuses
in the indigenous pigs. The percentage of mummified
fetuses increased as the litter size increased in the
indigenous breed, This might be due to the! lack of
sufficient uterine space for the growth, consequent to
shorter uterine horne (wWu et al,, 1987), ‘Thouch the |
litter size in the LwY was.higher, the percentage of
mummified fetuses was less (1,67%) which may be attributed

to the availability of uterine space.

The varistion in the incidence of stillbirths was
attributed to factors like largerblitter size with
shorter uterine horns of the dam, (Wu et al,, 1987), lower
birth weights of the piglets (Singh and Singh, 198%8), the
birth interval of the piglets, state of the umbilical cord,
ambient temperature of 30°C during 102 to 110 days of
gestation, parity etc. (Randall, 1972b; Sprecher et al.,

1974 and Fonseca gt al,, 1988),

The death of a fully formed piglet (without mummi-
fication) might be due to the rupture of umbilical cord

a few days prior to farrowing &s opined by Randallf1972b).

The percentage of stillbirths was the highest
(17.65%) in the last third in the birth order
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in the indigenous’' . breed andA in the middle

third (6,89%) in the birth order in LWY breed (Table 15,
and Fig, 12), Thouch Randall (1972 b), Linneman et al,
(1973), Sprechr et al. (1974) and Cole and Cupps (1977)
reported a graduel increase in the percentage of
stillbirths from first to the last third piglets in the
birth order in the exotic breeds, similar observations
could not be noticed in the present study inLWY, but were
seen in the indigenous breed, Solmon Raju (1991) also
noticed similar findings in the indigenous pigs, The
variation in the incidence of stillbirths in the birth
order in these two breeds might be attributed to the smaller

size of the sample in this study.

A direct relationship between the incidence of
stillbirths and the litter size was noticed in the indi-
genous breed, But in LWY an inverse relationship was
cbserved (Table 17), This variation might be due to
more number of mummified fetuses in the indigenous breed

and also might be due to smaller size of the sample,

In the present investigation, the mean stillborn
plglet weight was 345,83 + 76,90 g in the indigenous
breed, In INY, the same was 437,08 4 192,80 q. | It was

observed that the stillborn piglet weight waé.lesser than
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that of liveborn piglet in both the breeds (Table 16),
Similar cbservations were also noticed by Meyer et al,

(1976, and Solmon Raju (1991),

The sex ratio among the liveborn, stillborn and
the overall litter, in this study (Table 18 & Fig, 14) was
48.61%, 60,00% and 49,35%, respectively in the indigenous
breed. The same in the LWY breed was 48,27%, 66,66¥ and
49,.18%, respectively, Nearly similar sex ratios were
reported in the indigenbus pigs of Haryana, 47.5% by
Sharda and Singh (1982) and of Nigeria, 42,2% by Adebambo
(1986), But Solmon Raju (1991) reported a higher sex ratio
(56,35%) in the indigenous pigs of AP, In INY the sex
ratio was 49,18% and this observation was nearly in agree-
ment with the observations of Sharda and Singh (1982)- S0%,
Perez et al, (1983 - 50,25% and Gray and Katanbaf (1985)

~-50,74% in IWY breed,

The lower percentage of males observed in this
study in both the breeds (Table 18 & Fig. 14)might be
due to study on the dams of 2nd parity., Mathai and Rama-
chandran (1972) reported decreased sex ratio as the parity.
of the pigs increased, Solmon Raju (1991) reported higher

sex ratio in the 1lst parity pigs in his studies,
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In this investigation, males accounted for 60% bf
stillborn plglets in the indigenocus and 66,66% inthe LWY
breed, Nishida et al. (1976) in LWY breed and Solmon Raju
(1991) in the indigenous breed also reported a higher
percentage of stillborn males 59,33 and 58,33, respectively

in their studies,

The number of placentae (Table 19 & Fig,15) expelled
in both the breeds, tallied with.the numbeyr of liveborn
piglets as well as with the fully formed stillborn piglets
except in case of mummified fetuses, where the placentae
was found wrapped around the fetus (Fig, 13 A), These
observations were similar to those of Solmon Raju (1991)
in the indigenous pigs. A significant (P<0.01) and
positive correlation was observed in both the breeds
between the placental number and the weight of placentae
(Teble 20), Similar observations were also made by Fahmy

(1971) and Solmon Raju (1991),

There was a significant (P<0.05) difference in the
number of placentae in between the breeds in which it was.
more in LWY than in indigenous breed (Table 25), This
might be due to larger litter size of the breed, as well as

due to live and fully formed piglets,
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In this investigation 70% of the indigencus dams
and 66.67% of the LWY dams expelled the placentae after
the birth of the last piglet, These cbservations gains
support from those of Jones (1966 b), Roberts (1971),

Mathai et al., (1972), Arthur et al, (1982) and Solmon Raju

(1991),

The expulsion of placentae during the birth phase
in some of the dams in this study might be due to either
high levels of oxytocin (Florsling et al., 1979) or due

to the early detachment of placentae from the uterine wall,

It was observed that the plécentae were expelled
either in single mass or in batches, Fifty per cent of
the sows expelled placentae in single mass and rest in
batches in the indigenous breed., Contrary to the obser-
vation of Solmon Raju (1991) who reported expulsion of
placentae in single mass in 13,37X of cases only in the
indigenous pigs, But in LWY breed in this study, majority
of the sows (75%) expelled the placentae in batches, Jones

(1966 b) also reported similar findings.

The mean placental weight/litter was 1482,5 4+ 271,64 g
(450 to 3150 g) and the placental weight per piglet was
190.08 + 18,09 g (109.38 to 315 g) in the indigenous

breed (Table 19),
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The observations on the placental welight per litter
varied amongst different workefs, While Devi (1986)
reported it to be 525 to 961,57 g, Tamuli et al., (1986)
noticed it to be 0.4 to 1,2 kg while Solmon Raju (1991)

cbserved it to be 1,2 kg in the indigenous pigs.

In the LWY breed, the mean placental weight per
litter was 2137,08 + 151,18 g (1360 to 2800 g) and 1its
weight per piglet was 214,86 + 0.08 g (150 to 287.22 gq)
(Table 19), The placental weight/litter in this study
was higher unlike those of Mathal et al, (1972) who
recorded it to be 1,27 kg and Singh and Singh (1989) 1.42kgq,

respectively in LWY,

The wvariation in the placental weight bgtween
the breeds might be due to litter size, parity, and breed
of the sow. Fahmy (1971) reported heavier placental
weight in Duroc but lighter in IWY and Berkshire breeds,
In both breeds, in this study placental weight was posi-
tively, significantly (P<0.01) correlated with the live-

born piglets per litter and its weight per litter (Tsble 20)

& heavier placental weight in the LWY breed as seen
in this study might be due to the difference in the breed
of the sow, and differentein the litter size as well as

liveborn armd its weights in this study.
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The fetal membranes in this study contributed
18,.81% and 16;88% of the weight of the total products
of conceptus (excepting fluid) in the indigenocus and
INY breeds, respectively (Table 21), Similar observa-
tions were also reported by Jones (1966 b) 16,20% in
IWY and Solmon Raju (1991) who reported it to be 16, 19%

in the indigenous pigs,

In the present study, not a single case of retained
placenta was observed, In pigs retention of placenta

is less common feature (Roberts, 1971).

In the present investigation, 16,67% of the piglets
were born with intact umbilical cord and 83,33% had
ruptured cords in the indigenous pigs (Table 22) contrary
to the reports of Solmon Raju (1991) who reported the
birth of 60,19% of piglets with intact cords in the indi-

genous breed,

In IWY breed 62.,93% of piglets were born with
intact umbilical cord and 37,07% with ruptured ones
(Teble 22), Similarly Randall (1972a) and Arthur et al,
(1982) also noticed intact umbilical cords in 60-70% of

piglets,

In this study, the birth of most of the plglets

with intact umbilical cords (62.93%) in LWY when compared
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to that (16,67%) of indigenous breed (Table 22), This
might be due to the difference in the breed and length
and thickness of the umbilical stalk in LWY, A higher
percentage of piglets with ruptured umbilical cords in
the indigenous breed might be due to the reétlessness of
the dam during farrowing as well as thiphass.: of the

cord,

The mean time taken for rupture of umbilical cord
was 3.08 4 0,49 mts (1«7 mts) in the indigenous breed and in
LWY 4.75 + 0.40 mts (1-14 mts), Randall (1972 a) reported
it to be 2-12 mts in exotic breeds and Solomn Raju (1991)
found it to be 1.91 mts in the indigenocus breed, The
variation in the time taken for the rupture of the umbilical
cord might be due to consliderable stretching of the cord
before reaching the breaking point, which might be respon-
slble for the lowering the blood pressure and collapse of
chorionic villl which inturn facilitates the detachment
and expulsion of fetal membranes during the birth phase

(Randall, 1972 a; and Solmon Raju, 1991),

. In this study, none of the breeds (either indigenous
or LWY breed) had dystocia of any kind, Jones (1966b) and
Roberts (1971) alsoc stated that dystocia were rare in pigs.

The pigs fetus with its short neck, small and short flexible
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limbs and with little deviation of head and neck pose

little problems during farrowing,

No teratological defects were observed in the

plglets of both the breeds in this study,

Inthis study, the dams were classified as 'normal’
and ‘'mixed' groups, basing on the liveborn and stillborn

piglets in the litter.

The normal groups of IWY dams significantly differed
from indigenous normal.dams in the duration of third stage,
2nd and 3rd stage, litter size, litter weight mean liveborn
piglet weight and placental weight per piglet., Similarly,
the mixed group of LWY dams differed significantly (P<0.05)
from the mixed indigenous dams in the gestation length
and litter weight (Table 23), The gestation length of
LWY dams were longer (113.5 4 0.75 days) than that of the
indigenous dams (108,67 4 1,19 day) (Table 24, The breed
of the sow, the size of the litter and the number of still-~

borm piglets may influence the gestetion length,

In the indigenous pigs, the mixed group of dams
differed significantly (P<0,05) from the normal group,
in the litter size which was larger in the mixed graup

(10.67 + 0.54 piglets/litter) than in the normal group
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(6,42 4 0.90 piglet/litter) (Table 24) indicating higher

percentage of stillbirths with  increasing litter size.

In the LWY breed, in all the reproductive characters,

no difference (Table 24) was found between the normal &nd

mixed group of dams,

CONCLUSIONS:

1,

The physical signs of pregnancy include abdominal
distension, development of the mammary glands and
swalling of vulva, These changes are more éppreci-

able in the LWY breed than in the indigenous breed,

During the day preceding parturition, pigs were
restless, anorexic (not in LWY pigs), nest building
as well as pawing activity and chewing, The indi-
genous dams are more aggressive and made loud barking

sauands,

The signs of farrowing are enlargement of individual
mammary ¢glands with distended and turgid base 12-24

hours before actual time of farrowing and dribbling

‘of a few drops of clear or straw coloured mammary

secretion on expression,
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The duration of pregnancy, litter size, liveborn
priglets/litter, mean liveborn piglet weight/lit ter
and placental weight are more in the IWY breed when

compared to the indigenous breed,

The farrowing time was shorter in LWY unlike

indigenous breed,

The presentation or position of the piglets will

not affect the duration of farrowing.

In the indigenocus pigs, the incidence of stillborn
plglets/mummified fetuses may be more when the

litter size increases,

The incidence of dystocia and retention of placenta

are rare in the pigs.

Since the sows changes their positions frequently
(left lateral to right lateral) while farrowing,
attention during this time may avoid trampling,

thereby preventing piglet losses,



CHAPTER VI

6, SUMMARY

A comparative study was undertaken with particular
reference to gestation, farrowing pattern and litter
traits between the indigenous and large White Yorkshire

breeds,

In both the breeds, the visible abdominal distension
was noticed by 1 month of gestation andenlargement of mammary
gland by 2-3 months, The changes that occurred in the
external genitalia starting from 2 to 3 months of gesta=-
tion disappeared one week post-partum, As the pregnancy
advanced conspicuous changes were noticed both in the
external genitalia and mammary gland which was well
developed with enlarged teats at the base, These changes
noticed were marked in LWY, than those in the indigenous,
During gestation the pigs were seen in lateral recumbency

most of the times,

Before the impending act of farrowing, the common
signs exhibited by the sows of both the breeds were
anorexia (not noticed in INY) and restlessness with
frequent changes in resting positions, nest building
behaviour, low barking grunts, tail switching and abdominal

straininq were conspicuous before the expulsion of mucoid

136
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or serous discharges from tﬁe fiacdd external genitalia,
The mammary glands were turgid, the animals calmed down
and ass.umed lateral recumbency before farrowing, Many
sows farrowed during the'quiet peribd of the day, when
the farm activities were minimum and exhibited good
maternal instict, The sows of indigenous pigs were more

alert to noise and restless than that of LWY sows,

The gestation length differed significantly (P<0.05)
between the breéds i.e. 110.90 % 0.94 days in the indi-
genocus and 113,33 4 0,41 days in the LWY breed, Gestation
length was significantly (P<0.05) and negatively corre-
lated with the litter size as well as liveborn piglets/
litter in both breeds, but it was significantly (P£0,01)
and positively correlated with mean liveborn piglet welight/
litter in the LWY breed.

The duration of first and second stages of farrowing
were observed to be non-significant between two breeds,
The second stage was significantly (P¢0.01) and posi-
tivgly correlated with the litter size in the LWY, but
it was negatively correlated in the indigenous breed,

The time taken to expell the placenta dif fered signifi-
cantly (P€0.05) between the two breeds, It was fno:e
in the indigencus pigs (169.3 + 26,30 mts) than in LWY
pigs (98.0 % 9.06 mts).
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The time taken to expell the piglets as well as
the placentae was more in the indigenous pigs (250.1 &%
23.17 mts) and less in the LWY pigs (184.92 3 11,76 mts).

Most of the piglets were expelled in anterior
presentation and dorso-sacral position in both the

breeds,

The time interval between the birth of successive
liveborn piglets was higher in the indigenous pigs (10,13
+ 1,76 mts) than that in IWY (8,25 + 0.85 mts), But a
larger interval was observed between the birth of a live
born to stillborn piglet in both the breeds, The time
interval was slightly longer between lst and 2nd piglet
and also between the last born piglets in both the breeds

when compared to the birth of piglets in between,

The litter size waé significantly (P<0.05) higher
in the ILWY (10,17 4 0.64) when compared to indigenous pigs
(7.7 + 0.90). The average total litter weight in indi-
genous breed was low (6148 & 710,42 g) when colnpared to
that in LWY (10676,25 4+ 776.23 g). In both the breeds
the litter size was positively and significantly (P<0.01)

correlated with the litter weight,
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The liveborn piglets/litter differed significantly
(P<£0.05) between the indigenous (7.2 + 0.74 piglets/
litter) and LWY pigs (9.67 4+ 0.59 piglets/litter) and it
correléreld positively and significantly (PL0.0f) with
the litter weight in both the breeds. The mean liveborn
piglet weight was significantly heavier in LWY (1075, 76%
48,10 g) than that in indigencus breed (827.02 + 51.13 g).

The incidence of stillbomm piglets was 6.,49% in
the indigenous and 4,92% in the IWNY pigs and the diffe-
rence in the incidence between breedgfﬁon-significant
(P> 0.05). Mumnmified fetuses were more in the indigencus

(3.89%) than that in the LWY pigs (1.64%).

The percentage of males born was less amongst the
total as well as liveborn piglets in the 2nd parity of

the dQams in both the breeds,

Most of the placentae of the corresponding piglets,
except those of mummified ones, which were wrapped around
the fetuses were expelled after birth of the last piglet
or 6ccasionally during the birth phase as noticed in
some LWY pigs. Placenta was mostly shed either in single

mass or in batches,

The weight of plaeentae was significantly (P<0.05)
heavier in LWY (2137.08 4 151,18 g) than that in indi-

genous pigs (1482.5 4 271.64 g}, In both the breeds a
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positive and significant (P<0.01l) correlation was found
between the placental weight and liveborn piglets/litter

a8 well as their weights,

Most of the LWY piglets had umbilical cords intact,
The intact umbilical cord was broken within 3.08 4 0.49 mts
in the indigenocus and 4.75 4 0.40 mts in the LWY after the
birth of piglets, and the difference was significant

between the breeds,

None of the pigs in both the breeds had any type

of dystocia nor any teratological defects in the piglets,

The normal group of LWY dams differed significantly
from that of indigenous dams with respect to the litter
size, mean piglet weight/litter as well as with the time

taken for the expulsion: 6f placentae,

The mixed group of dams of LWY breed differed
significantly (P<0.05) from that of indigenocus ones with

respect to the gestation length,

Though the litter size in the mixed group was
significantly (P<€0.05) larger (10.6% 4 0.,54) than that

in the normal group (6.42 % 0.90)» significant difference
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was not noticed in the duration of 2nd stage of farrowing

between them in the indigenous bréed.

In the LWY pigs, no difference in all the repro-
ductive characters was noticed between the normal and

the mixed groups,
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APPENDIX: Certain reproductive characters of different breeds of pigs
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17Kapko & Tokareva 1 K - Mt - - L - . - R . . .
18, Kastyak & Miros 1974 LAY, Polish 940 - - - - - - - 5.7 - -
Dadis .
19, Kooytkhova 197 LW Russian - 13,7 - - - - - - . e . e -
2.Mllechaye and 1974 LWOGLR - - - . - . - . - . . . 13
Vecchionacce #5 1.8
Uselfodetn BB D - ke - - - . oL L ..

22, Prolfch 197 LR Sweedish - - - - -~ u . - - . -



Arranmhd VeVl bl IUGU ]

U, Jayarajan
25, Righida et al,

26, Poltarsky and
Majereiak

27, Frasar

28, Kihlberg

29, Tachai-pore

¥, Cavalcantd

31, Techni-porc

1, Bonte ot al.

33, Dagorn et al,

3, Hughes and Varley

3, Kaclberg and
Beuj amenson

%, MeDonald
37, Hoskal

X, Ghatnexar

1976
1976

. 1976

1978
1978

1978

9%

1979

1980

1980

1980

1980

1980
1980

1981

4
LW  Hungarian
Lz Dutch
W -
LW  Japanese
LR German
Bulgarian
British
Sweedf sh
Belgian
LW -
LR Sweadi sh
b -
HS -
LR Belgian
P -
i -
LR -
D -
HS v
Y -
LR - Belglan
. .. Swedish
IR Belgian
UHY - French
R do-
Lk Belglan
P -
LR Norweign
w .
D
HS
P
LR
Ind, Indla

11,09
9.1
8,57
9,15
8.80

6.8

—
O o w0 o
s B D On

—

.23
8,95
8.09
.88
8,60
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184

' et ' R

21,3

k-]
409
v
»9
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(1))
3%
37

35,6
35.9
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39,3
%2,6

5.5
%0.6

30,7

35,1
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{15)
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APPENDIX (Consinued)

(1 (2) (3 . 4 (s (6) Y] 8 © (o Q) 2 gy g9 s (1)
¥, Mishida 1981 LWY, Jepaness -~ - - - - - - - 50,0 - 5.7 at BY
o LR ) : 9,0 at 10712
40, Osuagwuh and 1981  Ind. Mgerian 2-3 at 8AM - - - - 6-8 - - - -
Acpokodie . 36 at
11/124
41, Arthur et al, 982 - - - - - - - - - - 5.4 - -
42, Benkov a? 1982 W - - - - 1,19 - . - - - - -
V' zharova LR - - - -- 1.52 - - - - - - -
43, Hottmar 1982 vV . - - - 0,45 - - - 117-118 - - 0.40 p/1
4, Sharda azd Siam 1982 LW Indan 8,80 - - - - - - - s0.00 - -
. Ind,  ~do- 8,00 - - - - - - - - - o=
(5. Petrovic 1983 IR Swedlsh 954 - - - - - m . . . .
46, Reyes 1983 LW - - - - - - - - us,1 - - -
' LR - 10.9 - - - - - - 15,1 = -
D - - - - - - - - 15,1 - - -
47, Tand and Ches 983 vt - - - - 1,08 - - - 112,80 - - -
- - - - 1,25 - - - L4 - - - -
b - - - - 1L - - - 15,24 - - -
K - - - - L1 - - - m,a - - -
K- - - - 1,29 - - - - - - -
- 48, Xushing 1983  CB{JB) . 120,57 = - - - - -
49, Loe et £, 1986 LR - . 4.5 - - Taal 1M e . e - - -
50, Perez o= al, lggd LWt - - - - - - - - 50,25 - -
D - - - - - - . - 50,9 - -
51, Serdyvk and 1984  LW!  Russian - - - - 167 268 - - - - -
Tkachek LR " - " - - 163 286 - - - - -
52, Siler ©lgsd OB - - - - - - -
. s B - - - - - -
JX 51 - o - - - -
Jh w - - - - - -
53, Svipskezsel 1984 LW - - - - - - - 375 - - - 0.42p1
LB Sweedish 10,0 - - - - - 5 - - - - .
HS&D - - - - - - - m . - - - -
54, Vidoviz 984 LA Doch - - 1054 - - - .. ..
55, Cheng 1985 CB(TH) . 1,9 - - . - . . . . - .
§6, Gray & Katez-af 1989 %) SR - - - - - - - - 50,74 - C-
B - - - - - - - - 5,84 - -
57, Humik 1985 - - - - . - - - - . w - -
8, Mani 1985 LW Swish - - In.s - - - - - - - -
- B, - - n? . - - - - - « e




{1) (2 {3 (4 (9) {6) )] (8) (s) (1)  {11) (12) (1 () (15} (18)

59, Mishra et al, - 1985 LMY Isdlan 6,84 - - 0,80 18,46 - 493,17 14,16 - - -
Id, , 670 - - 077 B3 - 450,66 110,00 - - -
60. Rajamahendcan 1985  Ind, Srilamka 6,00 - - - . - - - - - R
et al,
61, Ral & Desal . 1985 LW - 8,05 - - - - - %800 - - - 1.6 ?/L
62, Seino 1985  LWY  Russfan -~ - - - 188.00 - - - - - -
63, Siler 1985 . - . - - . - R - - .
‘ o . 13,9 - .00 - - - - - - .
(m) - 6 - - 0.80 - - - - - - -
(r) - 13,9 - - 0.80 - - - - - - -
Wy - e - - 0.80 - - - - - - -
{us) - 40 - - 0,90 - - - - - - -
(Mz) - 13,8 - - Lo - - - - - - -
64, Of 1985  CB(wu) - 12,9 - 0.89 - aM - - - - -
65, Zhao gt al, 1985  CB{HJ) - - - - - 1%, - - - - - -
£6, Adebarso 1986 LW Nigerian - - 8.10 - - - - 14,6 44,6 - -
W, - - 20 - - ‘- - 14,6 52,4 - -
ind, -, - - 6.50 - - - - 13,6 42,2 - -
67, Boulard et al, 1986 LWY - - - 20 - - - - - - - -
LR French - - 9.90 - - - - - - - .
68, Khomyar and 19g6 LWY  Russian - - - - - 8144 - - - - .
Shmdge ' skil ' :
69, Monanty & Kayak 1986 LWY  Indlan 6.4 - - - 19240 = - - . - .
10, Schoeps & Huho 198€ LR German  10,16* - - LW - - - - - - 4,04
71, Sjagias et al, 1986 LW - 9.25 - - LW - 5.0 WLl - - - 6.67
L - 5.2 - - 14 - M40 Mo - - - 5.9
b - .’ - - 1,52 - 269,80 401,70 - - - 6,81
72, Stolic 1996 LR German 8,85 - - - - - - - - - 0. 2/
73, Tamull 2t al, 1986  SS Indlan - - - - - - - l06-120 - - .
74, Taura 986 - - - - - - - - - - - 62 .
75, Tsitsyursiil 1986 LWY . - - - - - - - 114,5 - - -
%, Alves 22 al, 1987 LW - - 16.0 - - - - - - - - .
77, Bogos axd Cojocaru 1987 L2 - 9.06* - - - - - - - - .
%, Dhingza ~ 1987 Iod. Indlan 650 - - - - - - - . - -
%9, Flores et al, 1987 LW - - - - - - 246,8-208,6 - - - - -
80, Gonzalez et &, 1987 LW . - 129 %2 L2 - - - - - - .
. L - - 13,4 83 1,33 - - - - - - .
D - - 1,89 .M L@ - - - - - - -
. - RO T e - . - - R -

T9T



kroendix {continued)

.........................................................

Q) (33 ) (6) (m 8 (@ (0 (1) (12) () (14) (15) (16}

8., Kureman asd 1987 LW Polish 10,10 -« - - - - ¥ 13,8 - - -
Wardowski .

8:. Molenat 1987 ¢ - - - e e e e o= - - .

(K 11,9 11,90 - 11,3 - . - . - N

(JR) 12,1p 12,10 . - 11,6 « - - - - - .

(MS) 15,60 15,60 - 14,5 = - = - - - -

83, Caoet al, 1988 CB(Y) - - - 13,2 0.89 10 60-70 - - - - .
84, Kim et al, logs Wy - - - - - - - - 156 - . -
R - - - - - - - 5 - . .
Hs - - - - - - = - ms - - -
g3. Meregalll .. 1988 WY - - - - - - - .- . - .
ge, Ne et al, 1088 LWy - 8.06 - = - - = - - .. )
R - 9.35 - - - - - - - - -
g7. hascimento 1988 D - 9,01 - 8,74 - - - - - - . .
Jo 0
8, 7rketal, 1988 IR - . - e - e e e . - - e
- ) = - - = - 566
8¢, Rico 188 HS - .80 12,0 %40 - - - - 157 . . -
9, Bripidov & 1988 NC - - - - - 5 - - - . - .
Voronyanskaya )
91, Sweden 198 H - 8.90F - - . - = = - - . .
D - 9.20* - - - - - - - - - -
97, Venev 1988 LWY OSweedish 6,29 - - - - - - - - . .
LWY Bulgarian 10,15* - = - - - - . . . -
91, Huan U 1989 IR Geman 10,i9 - 9,63 - - - - 14,9 - - -
54, Aavape gt Bl, 1989 R - 992 - -« & - = - .. .8
N
o, Misnra ez al, 1989 Ind, Indien
Ua Pl 7-57 - - - - - - - - - -
hssem 4,93 - - - - - - - - -
NP, 6,52 - - - . - - - . .
AP, 6.2 - - - - . - - -



Appendix (continuea;

{2 b)) {3)

96, Olsson A C& 1989
Sevendsen

97, Singh et 21, 1989

93, Chhabra 1990
et 21,
93, ¥ishre & 1990

Sharma
190, ¥ishra et 21,1990

101, kurayamme J 1990

102, Umeke 1990
103,8i1ve, L, 199g
Dep,G,Dh

1p4.Eingh et gl. 1990

105, Solmon Reju 1991

Z5 ~ Chinese breeds
J¥ - bamin

Zh - Erhucliam

7 - Feniing

Jn - Jipve

J4 - Jiaxine

dF « Mi pig

£ « Naisnen
dz=¥inznu

(4 (s {6)

IR Sweedish 11,4
LWY Indian 7.09
LR ,, 6,65
HS 5.46
LWY Indian 12,00
R - 8,28
LWy - e.19
Crossbred 11,13
Ly | 9,18
R 128 8.17
Lwr X, 11,06
R 1" 5.18
WY = 10,1
LR =~ 9.6
Ly - 8.31
Ind, ~ 6,02
Ind* AP, 8,40
D - Duroc

Ind - Indigenous

45 = Hampshire

&K = Landrace

Y -

NC - North Cauz

P - Pietraln

Pc - Pcland Cni

£5 - &us scrofe

Macmasmace

—
=N
-
e
(=1
)

Large Wnize Ycrkshire

ecus

na

{9 (o) (1) (12 (14) (15} (16}
1,26 - - 8.80
1,2 - - - - - lp.M
1,22 - - - 10,30
0.80 235 258 374 111,27.5¢.35 57.02 9.52
#,P - hndhrs fradesh *Observetions confined
Y.F,= radhve Fradesh to cilts cnly
U.P - Uttar Pradesh ’ o
V. - Mopths W

F/u = Ficlets/litter

X - Dry seaton
WE - wet seastn
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