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ABSTRACT

On the Rescate de Sanguily swine farm, of the Swine Company of Camaguey, whose purpose is to pre-fatten pigs
for fattening agreements with farmers, the nutrition of breeding sows and the feasibility of using alternative rations
or non-conventional products for nutrition were partially assessed during gestation and lactation. The protein and en-
ergy values were higher than the requirements set up for these categories. Replacement of commercial feed by two
types of feeds was simulated with the use on non-conventional raw materials during pig gestation and lactation. The
goal was to assess the possibility to cut down on the costs of nutrition, close the gap between the requirements and
nutrient contribution (CP and DE), and convenience of its inclusion of roughages on the breeder’s diet. A compari-
son of the costs per ton of feedstuffs showed a difference toward non-conventional products, which may offer some
selection criteria to farmers, provided that they are willing to implement diversifying strategies on their farms, or

sign agreements with farms seeking profits for the two entities.
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INTRODUCTION

Good manufacturing practices are an essential
requisite to guarantee swine health and efficiency;
therefore, adequate nutrient administration must
be ensured in every ration, together with the nec-
essary amount of balanced feeds, according to the
production and reproductive state of animals, in
order to meet their nutritional requirements of en-
ergy, protein, vitamins, minerals, and water
(MINAGRI, 2008).

Thanks to developments in genetic breeding,
today’s sows are bigger, less fatty, readier for
breeding, and fast growing. They are also, more
delicate animals, with less body reserves, so nutri-
tional adjustments must be further studied (Quiles
and Hevia, 2003), especially when that daily feed
consumption is reduced, which conditions their
productive lives (Capdevila, 2006).

Gestation and lactation have different nutrition-
al needs; therefore, feed management must be ad-
justed in every stage, separately. Breeding sows
have an effect on birth and weaning weight and
consequently, on growing pig weight. Sow yields
are affected during different stages of the repro-
ductive cycle (Hartog and Smits, 2005).

Traditionally, works on nutrition set apart the
gestation period of sows in three phases: initial,
middle, and final (Coma, 1997, cited by Carrion
and Medel (2001). Accordingly, it was necessary
to establish some considerations about the age of
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breeding sows, and define the requirements for
young animals, in comparison with multiparous
sows, because the restrictions during the first lac-
tation period cause limitations or changes in the
reproductive efficiency of the following cycles.

In comparison to other pigs within a breeding
system, the lactating sow is the most feed-
demanding animal, to ensure high productive effi-
ciency. Frequently, swine farms cannot meet the
nutritional requirements of their lactating sows, so
it is important to know the physiological back-
ground that will improve the chances to set up
strategies for better consumption in the stage
(Martinez, 2008).

The nutritional levels provided during lactation
have a direct influence on milk production, which
in turn, is influenced by a series of factors; such
as, breast hygiene, litter size, number of farrow-
ing, sow’s body condition, lactation curve, etc.
Accordingly, a well-fed sow produces more milk
with increased quality, which means larger litters
at weaning, and more resistance to disease. More-
over, the nutritional features during lactation will
have an effect on the breeding parameters of the
following cycle (duration of weaning-estrus inter-
val, proliferation, fertility, and embryo mortality
(Quiles and Hevia, 2003).

The effects of low feed consumption during lac-
tation have especially severe after-effects of dif-
ferent kinds. The first manifestation observed was
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a decline in milk production, leading to low-
weight piglets at weaning; thus effecting on poor
post weaning weight gains, increased temperature
demands, and, therefore, higher energy waste,
lower growth rate at later stages, and older com-
mercial age with higher per capita feed consump-
tion. Alternatively, the female undergoes a nega-
tive energy balance, which calls for body reserve
use. As a result of this, weaning is produced with
decreased body condition, lacking nutrients (Mar-
tinez, 2008).

Considering these elements and the manage-
ment characteristics of breeding sows on the Res-
cate de Sanguily swine farm, the aim of this study
was to perform a partial assessment of breeding
sows during gestation and lactation; as well as
studying the feasibility of using alternative ra-
tions.

A comparison of the costs per ton of feedstuffs
showed a difference in favor of non-conventional
products, which may offer some selection criteria
to farmers, provided that they are willing to im-
plement diversifying strategies on their farms, or
agreements with producing farms seeking profits
for the two entities.

MATERIALS AND METHODS

The case study included assessment of nutri-
tional management information about breeding
sows on the Rescate de Sanguily farm.

These data were used to calculate the nutritional
contribution (DE and CP) for the gestating and
lactating sow category, using commercial
feedstuffs without forages. The amount of nutri-
ents consumed by the animals was estimated ac-
cording to the ration set up by the company, and
considering the raw material percent (corn and
soybean), reported by the feed producing compa-
ny, as well as the DE and CP mean values offered
by several sources for their main ingredients (ta-
bles 1; 2; 3; and 4).

All the values achieved were compared to the
estimated requirements for the gestating and lac-
tating sow categories.

Alternative diets were made for gestation and
lactation, including national raw materials, using
Confort (1997), and were compared with nutrient
contribution and costs between the conventional
ration and the alternative ration, using the prices
reported for corn and soybean by the Central
Bank of Cuba (2015), and the non-conventional

raw material prices, based on the information of-
fered by private producers and suppliers.

RESULTS AND DISCUSSION

Table 5 shows the comparative analysis of ani-
mal protein and energy consumption (according
to the values and standards suggested by NRC,
1998), feed estimation (according to the composi-
tion reported), and the values of tabulated raw
materials for gestation.

The required amounts was established as the
right volume to achieve increased response, up to
the moment of no response. Tables of nutritional
recommendations, like ACR (1981), or NRC
(1998), are based on reports from several papers.
NCR recommendations (1998) still include a
compilation of previous empirical works, though
such recommendations rely on factorial models.

Concerning nutritional supplies, commercial ra-
tion consumption leads to a significant high con-
sumption, when compared to the values provided
by NCR (1998) for gestating sows (252 and 374,
to 511g, respectively). Additionally, these values
are higher than the amounts recommended for
gestation in the Brazilian charts for swine nutri-
tion (14 to 15.5 %/kg DM) (Rostagno, 2005).

High levels of protein inclusion in animal ra-
tions increase costs of commercial feedstuffs. For
excessive nitrogen ingestion, it means extra ener-
gy waste to eliminate the nutrient’s excess con-
centrations. The protein in the diet becomes a
source of inefficient energy when it is used for
other purposes than protein deposition (Van
Milgen, 2003).

Marotta and Lagreca (2003) have estimated that
the requirements of total digestible energy
(maintenance + gain) for normal gestating sows
may be covered with a 2.1 kg ration, containing
3.3 Mcal/kg of DM. Therefore, nutrient consump-
tion is above the needs when the commercial feed
technology is applied.

Excessive energy supples during gestation
might induce body over-conditioning at farrow-
ing. Martinez (1998) claimed that it is common to
observe overweight sows coming to the farrowing
area. It represents excessive feed waste during
gestation, increases fat infiltration to the mamma-
ry gland that cause a reduction in the potential for
milk production.

Those reserved will be consumed over lactation,
and weight loss will be somewhat pronounced in
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terms of gestation gains. As a result, sows would
be considered to be over-fed during the stage
(Roppa, 2000).

Goiii et al. (2008) noted that overfeeding also
represents higher feed expenses per kg of weaned
suckling pig, and adult castrated pig kg. Besides,
it also affects mammary development, especially
between 70 to 100 days of gestation, since adipo-
cyte (fat cells) excess is observed in the mammary
glands, preventing development of small conduits
and mammary alveoli (milk-producing tissue),
thus lowering further milk production. Finally, it
decreases post-farrowing consumption, and leads
to quick weight loss in the sow.

Additionally, since insulin sensitivity is lost,
appetite is reduced and body reserves increase.

Tollardona (2008) notes that it is essential to
consider that the nutrition of breeding sows
should undergo requirement analysis, whether
they are dry animals, during the pre-service peri-
od (15 days before insemination or mating), ges-
tating, with two main stages: the first two thirds
and the last third of gestation, considering the
growing needs of litters, and trying to maintain
proper body condition.

In practice, the different stages of the reproduc-
tive cycle must not be separated, because there is
a strong relation between them. Adequate perfor-
mance during lactation depends largely on the
feeding work made over gestation. For a quick
start, it is important for the sow to leave lactation
in peak body condition (Troillet, 2005).

There are various criteria about the amount and
composition of the rations, and the value of their
main nutrients (energy and protein), and animal
requirement arrangements, particularly in terms of
limiting amino acids in the rations (Tollardona,
2008).

Generally, there is coincidence on the im-
portance of only supplying 5 kg of feed daily.
Some authors have commented on the critical first
week (post farrowing), when there are differences
in consumption between 15 and 20 %. As a con-
sequence, the sows with lower consumption fall
into nutritional deficit without milk production,
but with significant weight loss (protein and fat),
lengthening of the productive estrus-weaning in-
terval, reduction of fertility, and therefore, annual
sow reproduction. Differences in productivity are
always favorable to the most aggressive systems
(Capdevila, 2006). For lactation the values
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achieved were higher than energy and protein
consumption established by the NCR (1998) (Ta-
ble 6). These needs were estimated according to
body weight changes in the sows, and also in lit-
ters, whose daily mean gains ranged between 150
and 2509g. The breeding sows on the farm
showed none of the parameters above, but in gen-
eral terms, the number of suckling pigs per litter
was less.

Even when the demands are met with the ad-
ministration of commercial feed with higher
quantity than the NRC standards (1998), its pro-
duction cost is high, and hinders the Cuban eco-
nomic policies, with increased prices of products
for swine.

The search for more viable alternatives has also
been a concern of industrial economies; for ex-
ample, American farmers used to include corn
and soybean as basic components of gestating
sow nutrition. In 2008, increasing corn and fat
prices made farmers change the composition of
feeds for sows. The results of investigations of
Greyner (2010) seemed to indicate that more than
30 % of dried grains from distilleries looked ade-
quate with solubles (DDGs), to formulae feeds for
sows during lactation.

Traditionally, feed formulation has relied on the
nutritional composition of the raw materials from
NRC table values (1998), Amipig (2000), and
FEDNA (2003). The values in the tables indicate
mean determinations made over a variable num-
ber of samples in each ingredient.

Several ingredients or nutrients may have in-
creased variability that leads to a decline in the
accuracy of nutritional assessment, and results in
the application of broad safety margins, if mini-
mum nutrient contribution is to be guaranteed.
On other occasions, the amount of samples used
to make the tables has been reduced, so those val-
ues must be used with precaution. It would be
recommendable to analyze the main raw materials
in feeds, before making the formulation.

It must be flexible to raw material prices and the
commercial conditions of the area, in terms of nu-
tritional and safety balance, and regulations and
standards from the sanitary authorities (Garcia-
Contreras et al., 2012).

The nutritional programs for breeding sows dur-
ing lactation and growth may be overrated in
comparison to pig nutrition in the final growth
stage. However, with increased animal feed pric-
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es, all swine areas must be carefully assessed
(FEDNA, 2006).

According to the above comparison of con-
sumption rates between the set standards and re-
quirements, commercial formulation seems larger
than necessary, considering the Cuban Standards
for nutrition use the NRC values (1998) as refer-
ence.

Protein consumption has been studied by sever-
al organizations and individual authors, with dif-
ferent results; for example, the values cited by
Cuellar (1998) place these requirements between
240 and 150 g/animal/day for gestating sows, and
1050 to 400 g/animal/day for lactating sows.

Enough amino acids must be supplied in order
to make use of animal potential for meager tissue
deposit, but preventing excess, both energetically
and environmentally (Le Bellego et al., 2001,
Noblet et al., 2001).

Another remarkable aspect of feed management
on the farm is the lack of forage supply to breed-
ing sows.

There are limitations in the tropic as to the use
of forage resources by pigs, like fiber digestibil-
ity, the presence of anti-nutritional factors, energy
and protein contents, etc. The inclusion of diet fi-
ber from forages to the sow ration is an inexpen-
sive source of vitamins and minerals. The features
of the intestinal tract of pigs are suited for better
use of energy that comes as AGV, due to micro-
organic activity in the caecum (Savon and Idania,
2007, Campagna, 2005).

Adult pigs have greater potential to digest cellu-
lose materials, and can stay on forage diets when
it is supplemented with vitamins and minerals
(Varel and Pond, 1985).

The growing demand of energy-rich grains for
human consumption and greater availability of fi-
ber-rich products from the industry, have caused
an increase in the use of fiber raw materials for
swine nutrition (Noblet and LeGoff, 2001).

Moreover, other factors like the ban to use
growth promoter antibiotics, the need to reduce
ammonium emissions to the environment, when
the animal wellbeing should be improved, and re-
duction of stomach ulcers, have called for more
fiber raw materials in the feed (Low, 1985).

Gonzalez (2007), notes that the main weakness
of the reproductive system in Latin America is its
fragility to economic changes domestically and
internationally, because feeds are based on grains

and soybean, with low yields for most tropical
countries. Approximately 75 % of raw materials
must be imported, causing great foreign depend-
ency.

At the same time, new alternatives must be
found for feed production, that include non-
conventional raw materials. According to Cuellar
(1998), the tropics offer a great deal of advantages
for more appropriate animal production relying on
the resources available locally.

Table 7 shows the costs of rations for gestating
sows, as well as other national feasible sources,
collected by simulation, using Confort.

Table 8 shows the cost per ton of alternative
feed for lactating sows, based on current prices
for raw materials.

The manufacture of commercial feeds for ges-
tating sows was costlier than the alternative ration
($ 315 USD, vs. $ 251, 6 USD), and higher ($ 315
vs. $ 269) than non-conventional feed for the lac-
tation stage (Tables 9 and 10).

The estimated cost of single-feed for animals
during the reproductive cycle, according to the
existing standards, is approximately $164.64 USD
(Table 10), applying the same delivery standards
per breeding stage (gestation and lactation) for the
use of alternative feed that met the nutritional
demands of DE and CP. The estimated costs
would be lower, according to Table 11.

Financial and price internal control in Cuba en-
courages prices for domestic goods in relation to
the production volumes, but shortages of certain
items (fertilizers, pesticides, fuels, and lubricants,
etc.) lead to cost increases of products that can re-
place corn and soybean, which are usually im-
ported materials.

The use of alternative raw materials for animal
nutrition to substitute imports, reduces competi-
tion with human foods, and preserve the environ-
ment which is a challenge for dieticians and small
and mid-scale farmers in the search for solutions
to improve avian, swine, and rabbit nutrition that
can be ecologically strong and efficient (Lon,
1995; Savon, 2006).

Argenti and Espinoza, (1999) noted that due to
those reasons, several agricultural research cen-
ters, universities and private organizations have
worked hard to find alternative non-conventional
sources of vitamins, minerals and proteins nation-
ally, in order to substitute the inclusion of corn
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and soybean, by cutting down the production
costs.

Small and mid-scale swine farmers have the
choice of national raw materials and industry by-
products to feed pigs. Although it is probable that
more time will be needed to reach proper weight
for the slaughter house at a lower cost. It will
mean higher cost effectiveness, less hard currency
evasion, and self-supplying. It will eventually
stop financing foreign agriculture.

It is also a way to cushion expenses and im-
prove animal nutritional profile, the inclusion of
roughage in the feeds, from plants that not only
provide low-cost digestive nutrients, but also
quality and quantity proteins, and adequate vol-
umes of minerals and vitamins. However, the diet
is not completely balanced, so a complementary
ration must be supplied to meet the demands of
balanced nutrition (Universo porcino, 2015).

CONCLUSIONS

A comparison of the costs per ton of feedstuff
showed a difference toward non-conventional
products, which may offer some selection criteria
to farmers, provided they are willing to imple-
ment diversifying strategies on their farms, or
agreements with producing farms seeking profits
for the two entities.
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Table 1. General mean composition of corn and soybean

Raw material CP DE (Mcal/kg)
Corn (USA) 8.1 34
Soybean (44) 44 3.3
Corn (Spain) 7.7 3.44
Soybean (toasted) 36.3 4.13
Corn (France) 8.3 3.43
Soybean (44) 46.9 3.36
Corn (Cuba) 8.5 4.03
Soybean 435 3.9
Corn average 8.15 3.6
Soybean average 42.7 3.7

Source: FEDNA(2003), Manual of Feed Production (2005)

Table 2. Composition and nutrient contribution (kg/DM) of feed for breeding sows

Inclusion per- Contribution (for 100 % of feedstufs) Fact. Correc.

Raw material cent
DE (Mcal/kg DM) CP (g/kg DM) DE cpP

Corn 67 2.4 54.6 2.3 52.4
Soybean 29 1.05 126.2 1.0 118.0
Salt 2 0 0 0 0
Pre-feedstuff mixture 0 0 0 0
1
Total 100 3.45 180.8 3.3 170.4

Estimates based on reports by the feed manufacturer

Table 3. Feed consumption by breeding sows

Animal category Consumption (kg/day)
Empty sow 3.00
Mounted sow (five weeks) 2.20
Gestating sow (6-12 weeks) 2.50
Gestating sow (13-16 weeks) 3.00

Source: Manual of Technical Procedures for Swine Raising
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Table 4. Feeding technology of gestating breeding sows

Category

Consumption (kg/d)

Pre-farrowing sow

1-day post farrowing sow

2-day post farrowing sow

3-day post farrowing sow

4-day post farrowing sow

5-day post farrowing sow

6-day post farrowing sow

7-day post farrowing sow, until weaning
Stage average

2.0
1.0
2.0
3.0
4.0
5.0
6.0
6.5
6.0

Source: Manual of Technical Procedures for Swine Raising

Table 5. Comparison of demands for gestation (NRC, 1998), and contributions of CP and DE per single feed

. Feed con- . Single feed

Feed consumption (re- sumption CP demands (g/d) Slngl_e fe(_ad DE demands contribu-

al) kg/day contribution (Mcal/d) NRC !

Gestation NRC kg/d NRC (1998) CP (g/d) (1998) tion DE
(Mcal/d)

First third (2,2) 1.96 252 374.9 6.38 7.26

Second third (2.5) 1.96 252 426 6.38 8.25

Third third (3.0) 1.96 252 511.2 6.38 9.9

Table 6. Comparison of demands for gestation (NRC, 1998), and contributions of CP

and DE per single feed

Demands

Feed consumption (real) kg/day/lactation
Cons. X feed kg/d NRC

X CP demands (g/d) NRC (1998)

Single feed contribution CP (g/d)

X DE demands (Mcal/d) NRC

DE contribution single feed (Mcal/d)

6.5

5

894
1105
17
21.45

X = Mean values NRC (1998)



Table 7. Cost estimation of a ton of alternative feed for breeding sows (gestation)

Raw material Inclusion percent of the Costkg (USD) Cost x kg feed Cost ton
feed mixture mixture (USD) '

Corn meal 50 0.29 0.145 145

Soybean meal 10 0.49 0.049 49

Broken rice grain 15 0.15 0.0225 225

Sunflower 7 0.25 0.0175 17.5

Sugar 5 0.33 0.0165 16.5

Wheat spent grains 10 0.11 0.011 1.1

Salt 1

Pre-feedstuff mixture 2

Total 100 0.252 251.6

Feed mixture based on data provided by the Central Bank of Cuba (Economic Report), and retail sales research

Table 8. Cost estimation of a ton of alternative feed for breeding sows (lactation)

Raw material Inclusion percent of the Cost kg (USD) Cost ¢ kg feed Costton.
feed mixture mixture (USD)

Corn meal 40 0.29 0.116 116

Soybean meal 14 0.49 0.0686 68.6

Broken rice grain 15 0.15 0.0225 22.5

Sunflower meal 10 0.25 0.025 25

Sugar 8 0.33 0.0264 26.4

Wheat spent grains 10 0.11 0.011 11

Salt 1

Pre-feedstuff mixture 2

Total 100 0.269 269.0

Mixture made using Confort software, and data from the Central Bank of Cuba, Economic Report, (01/10/15)
Values of the alternative raw materials are taken from retail sales people

Table 9. Estimation of ton cost of single feed, used for breeding sows

Raw material Inclusion percent Cost kg (USD) Cost x kg feed Cost ton..
of the feed mixture mixture (USD) usD
Corn meal 67 0.29 0.194 194.3
Soybean meal 29 0.49 0.121 121.0
Total 96 0.84 0.315 315

Data from the Central Bank of Cuba (Economic Report (01/10/15)



Table 10. Estimated cost of single feed use on one breeding sow during a production

cycle*
Reproductive stage Days (Cl:(cg);l;mptlon Cost/stage (USD)
Empty 17 3.0 16.065
Gestating (first third) 38 2.2 26.33
Gestating (second third) 38 2.5 32.3
Gestating (third third) 38 3.0 29.93
Latation start (1to 6) 21.5 6.77
Lactation 26 6.5 53.24
Total 159 B 16464

*From standard values of days in each cycle stage .The values used are calculated from delivery
standards and current price of the raw material analyzed

Table 11. Estimated cost of alternative feed use on one breeding sow during a production cycle
(gestation and lactation)*

Reproductive stage Feed type  Days Consumption Cost/stage (USD)
(kg/d)

Empty Gestation 17 3.0 12.85

Gestating (first third) Gestation 38 2.2 21.07

Gestating (second third) Gestation 38 2.5 24.04

Gestating (third third) Gestation 38 3.0 28.84

Latation start Lactation  (1to6) 215 5.78

Lactation Lactation 26 6.5 45.46

Total 159 138.04

*From standard values of days in each cycle stage



