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Introduction 

Modern sows are younger and leaner at time of mating 
and probably have poorer appetites than sows of about 
two decades ago. Therefore, feeding strategies should aim 
to minimize weight loss and maintain a sow's body con
dition throughout her reproductive life. This strategy can 
be accomplished by establishing: 

• feeding programs for gilt development 

• controlling feed intake during gestation 

• ensuring optimal feed intake during lactation. 

• ensuring optimal feed intake during the wean to es-
trous interval 

Gilt development and longevity has been reviewed else
where (den Hartog, 1984; Rozeboom et aI. 1996; Aherne, 
1997; Foxcroft, 1999). Rozeboom (1999) concluded that 
the longevity of very lean genotypes may be improved 
by the provision of a moderate protein (14-16%), high 
energy diet during rearing and the longevity of average 
lean genotypes may be improved by limiting energy in
take during development. The restriction in energy intake 
results in fewer feet and leg disorders. 

A sow's body condition can be estimated by weight and 
backfat measurements. Davies et aI. (1985)-using ul
trasonic measurements-indicated that, in a population 
of sows fed a single level of feed, backfat depth will vary 
between individuals and that neither sow backfat at a given 
stage of production nor backfat changes during pregnancy 
will give an indication of sow productivity. Esbenshade 
et aI. (1986) used visual appraisal for body condition 
scores and also failed to find a relationship between 
backfat measurements at various times of the reproduc
tive cycle and subsequent productivity. Backfat alone is 
not a very good indicator of body condition in the sow. 

Reproductive needs of the sow and its body condition are 
very important to ensure maximum productivity in the 
long term. Nutritional effects on sow reproductive per
formance are mediated by changes in sow body composi
tion, metabolic, or endocrine factors. Sow nutrition dur
ing each stage of the reproductive cycle will influence 
nutrient requirements and performance in subsequent 
stages. Nutrition during pre-breeding and gestation is as-
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sociated with late ovulation (Flowers et aI., 1989; 
Beltranena et aI., 1991), embryo survival (Baidoo, 1989; 
Baidoo et aI., 1992; lindal et aI., 1997), and fetal growth 
(Schoknecht et aI., 1993; Schoknecht, 1997). The demand 
for nutrients is not as high during these fetal develop
ment stages as they are during lactation. Therefore, long 
term nutritional strategies should concentrate on lacta
tion, with the objective of conserving maternal body con
dition. A common approach is to establish an optimum 
target for body condition in the belief that a sow in good 
condition will reproduce well. In priority of nutrients, the 
tissues would have priority based on their importance. 
The brain and central nervous system would have first 
priority closely followed by the developing litter in order 
to protect the survival of the species. Fat would have the 
lowest priority. 

The mechanism by which nutrition and weight loss af
fects the subsequent reproductive performance is still not 
well defined. Some reports mention that efficiency is re
duced when body fat or body protein levels fall below 
some threshold level (Koketsu et. aI., 1996). Research at 
the University of Alberta suggests that a 15% loss in the 
total body protein level will enhance the opportunity for 
a sow to reduce her next reproductive efficiency. Param
eters that are affected include litter weights at weaning, 
weaning to service interval, farrowing rate, and subse
quent litter size (Aherne, 2000). 

The following case studies explore various factors influ
encing sow feed intake in lactation and those factors' 
impacts on sow longevity. 

Case study 1: Effects of season on the feed 
intake and reproductive performance of 
sows 

Introduction 
Seasons are one of the factors affecting feed intake and 
the reproductive performance of sows. High summer tem
peratures reduce sow feed intake and the resulting insuf
ficiency of nutrients prolongs weaning-to-service inter
vals (King, 1987), reduce subsequent litter size (Kirkwood 
and Thacker, 1988), and result in lighter litter weights at 
weaning (Brendemuhl et aI., 1987). Animals need more 
energy for maintenance in winter but the reproductivity 
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is good if feed is available. Gestation feed intake is re
lated to pregnancy weight gain and seems to be an impor
tant factor affecting feed consumption during lactation, 
because lower feed intake during lactation has been cor
related to greater body condition scores at farrowing 
(Baker et aI., 1969; O'Grady et aI., 1985; Koketsu, 1996). 
Although numerous reports of the importance of nutrient 
intake for lactating sows have been published, little is 
known about feed consumption and the changes in repro
ductive performances on commercial farms in winter and 
summer seasons. 

The objective of this study was to determine the effects 
of winter and summer on the feed intake and reproduc
tive parameters of sows located on commercial farms. 

Materials and methods 
Eighty-six sows were investigated to discover the differ
ences in feed intake and some parameters of production. 
Feed consumption was recorded individually and the lit
ter size and piglet weight at different stages were recorded. 
Farrowing rate, weaning to estrus interval days, heating 
percentage, as well as the temperatures in the sow bam 
were noted. All data were processed by SAS. 

Results 
The average temperatures range from15-28(C in winter 
and 28-45(C in summer. The lowest temperature (in Janu
ary) was 15(C and the highest was 45(C (in August); see 
Figure 1. The average feed intake per day of lactation 
was showed to fit a curve that indicated a steady increase 
in intake per day until a plateau is reached by day 8-9 of 
lactation. The feed consumption per sow was around 0.9kg 
within two days after farrowing and increased to a con
siderable amount-3.2kg on average-on day 8-9 of lac
tation. The differences in feed consumption could be l.4kg 
among different sows; see Figure 2. This graph may be 
used to estimate feed intake for lactation. 

There were differences in productive performance be
tween winter and summer seasons. The weaning to es
trous interval took 7.8 days in summer, as compared to 
5.5 days in winter. The percentage of estrous in 7 days 
after weaning was 90% in winter and 78% in summer. 
The farrowing rate and weaning weight of piglets were, 
respectively, 87% and 6.5kg in winter, and 82% and 5.5kg 
in summer. However, the litter sizes were similar in win
ter (10.5 head) and summer (10.2 head) seasons (Table 
1). 

Figure 1. Average temperatures by month 
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Figure 2. Feed consumption by day of lactation 
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Table 1. Effects of season on sow reproductive"performance 

Parameter Winter (Nov.-April) Summer (May-Oct.) 
Weaning weight (kg) 6.5 5.5 
Weaning to estrus interval (days) 5.5b 7.8a 

In heat in 7 days (%) 90a 78b 

Farrowing rate (%) 87 82 
Litter size 10.5 10.2 
Note: figures with different letter were significantly difference (P<.05). 

Productive performance in winter was higher in the first, 
second, and later parities comparing with summer (Table 
2). The weaning to estrous interval took 12 days for the 
first parity and 6 days for the second and later parities in 
summer season, but it was 8 days for the first parity and 5 
days" for second and later parities in winter season. The 
percentage of estrous in 7 days after weaning was 65 % 
for the first parity and 80% for second and later parities 
in winter, but 80% for the first parity and 90% for second 
and later parities in winter season. The farrowing rates 
were no different at 84-89% (except 74% for the first 
parity in summer). Differences were found in weaning 
weights, 6.2kg for the first parity and 4.5kg for second 
and later parities in winter, but no difference between 
5.5kg for the first parity and 5.7kg for the second and 
later parities in summer season. All the litter sizes were 
similar (10.5-10.7 head) except the low number of 9.5 
head for the first parity in summer. 

the sow. For the high and low feed consumption, the wean
ing weight was 6.5kg versus 5.5 kg, the heat percentage 
in 7 days 93% versus 70%, farrowing rate 89% versus 
70%, litter size 11 versus 10 and very significantly differ
ence in weaning to estrous interval that was 4.5 to 9 days, 
respectively, for low and high feed intake sows (Table 
3). 

Discussion 
Protein restriction during pregnancy affects postnatal 
growth in swine progeny (Schoknecht, et aI., 1993). The 
sow is under heat stress during the summer months as she 
has a higher metabolic rate during lactation, which makes 
her sharply reduce feed consumption. Feed was the source 
of nutrients for both sow and baby pigs. High feed intake 
gave sufficient nutrients for development of reproduction 
and the milk for piglets. The best performance was ob
served in sows with high feed consumption. 

High feed consumption during lactation was beneficial 
to all reproductive performance parameters measured in 

Table 2. Effects of parity on sow reproductive performance by season 

Parameter 

Weaning weight (kg) 
Weaning to estrus 

interval (days) 

Winter 
First 
parity 
6.2a 

Second and 
later parities 
4.5b 

5b 

Summer 
First 
parity 
5.5 

Second and 
later parities 
5.7 

In heat in 7 days (%) 80 90 65b 80a 

Farrowing rate (%) 85 89 74 84 
Litter size 10.5 10.7 9.5 10.5 
Note: figures with different letter were significantly difference (P<.05) 

Table 3. Effects of lactation feed consumption on sow reproductive performance 

Lactation feed consumption 
Low High 

Weaning weight (kg) 5.5 6.5 
Weaning to estrus interval (days) 9a 4.5b 

In heat in 7 days (%) 70b 93a 

Farrowing rate (%) 70b 89a 

Litter size 10.0 11 
Note: figures with different letter were significantly difference (P<.05) 
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The temperature affected reproductive performances since 
the secretion and function of hormones and enzymes were 
influenced by body metabolic condition slightly changed 
by high temperature. Heat stress caused by high tempera
ture hindered the development of both piglets and sows. 

An improvement of ambient temperature in summer is 
necessary to ameliorate the sow's production. The regu
lation of nutrient levels in feed was necessary; multiple 
feeding is of particular use during the cool hours. Wet 
feeding and cold drinking water are also recommended 
in summer. Re-circulation fans and water drippers are al
ways helpful. 

Conclusions 
When evaluating a decrease in reproduction performance 
it is important to analyze data by 

1. parity, 

2. season, and 

3. feed consumption in lactation. 

Never restrict feeding in lactation-on the contrary, our 
goal should always be maximum consumption 

Management is the most important factor in feed con
sumption during lactation 

Case study 2: Effects of backfat on 
reproductive perfonnance of sows 

Introduction 
The Swine Veterinary Center (St. Peter, MN) has been 
studying backfat and its possible effects on sow repro
ducti ve performance. During past years, backfat measure
ments of a number of herds were recorded. Farms with 
similar genetics and production procedures were found 
to have very different backfat profiles. The four phases 
of gestation on which we focused were breeding, 30 days 
of gestation, 60-70 days of gestation, and pre-farrow. 

In this investigation, a common profile is that the backfat 
will be at its lowest at breeding and steadily increase un
til farrowing. Two similar herds are shown in Figure 3. 
Parity effects of the backfat on reproduction are noted in 

Material and methods 
The data come from a large commercial pig farm in Min
nesota. There were two groups of gi lts with 100 in each 
group. The animals were tagged and backfat recorded on 
the first day of the trial. The backfat was measured using 
a Renco® backfat scanner that was chosen as a result of 
previous work experience. The backfat was determined 
at breeding (except at start of group one), 60 days gesta
tion, and just prior to farrowing. Lactation feed intake 
was recorded on farrowing cards. Production information 
was recorded in PigCHAMP®. 

The farm-feeding program was 2.73kg per day from breed
ing to 30 days (very thin sow were given more). Gilts 
were given full feed prior to breeding. The animals were 
fed to condition from 30-90 days (from 0.9-4.0kg). At 
90 days the animals were given about half a kilogram 
more feed per week until transferred into the farrowing 
barn (day 110-112). At that point feed was decreased to 
1.8kg. The sows were fed only 0.9kg at feeding on the 
day of farrowing. Animals in lactation were fed ad libi
tum twice per day, starting at 1.4kg and increased about 
half a kilogram per day throughout lactation. 

Figure 3: Backfat by days bred for two sow farms 
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Results 
The prefarrow backfat measurements of sows were di
vided into categories based on distribution of the data 
(Figure 5). The results in Table 4 indicate that daily lac
tation of sows with thick backfat is greater than that with 
thin backfat (P<.05); thick backfat sows also maintained 
longer lactating day. Sows with backfat of less than 14mm 
took a longer period to service (P<.05) to the first service 
day (P<.05). The first service interval day after weaning 
were 17.5,6.8,9.0, and 5.7 days respectively for sows 
with the backfat of <14mm, 15-17mm, 18-19mm and 
>20mm. However, there was no change for the pig num
ber at weaning. It seems that feed intake in week 1 is 

Figure 5: Histogram of initial backfats 
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positively correlated to feed intake in week 2 but not in 
week 3. The first service day came later for the sow tak
ing less feed in week 1 (Table 5). 

Discussion 
Body condition scores were used to make up the missing 
data of backfat from gilts. 

Body condition scores from trained eyes were correlated 
to the backfat (Figure 6). It showed that our estimates 
were accurate within 90% of the actual backfat 
measurements. 

Figure 6: Body condition versus backfat 
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Table 4. Reproductive performance of primiparous lactating sows. 

No. of Observations 
Ave. daily feed intake (kg), 

week 1 
Lactating days 
Piglet Number at weaning 
First service (days) after 

weaning 

<14mm 
13 
3.75 

17.3ab 

9.9 
17S 

Backfat pre-farrow 
15-17mm 18-19mm 
24 28 
4.31 3.85 

16.9a 

9.2 
9.0b 

>20mm 
14 
4.06 

21.99b 

9.2 
5.7b 

Back fat at breeding (mm) 9.1 12.1 13.2 15.3 
Note: figures with different letter were significantly difference (P<.05). 

Table 5. Effect of lactation feed intake in week one on feed intake during week 2 and week 3 and on wean 
to first service interval. 

FI in week 1 <2.72kg/day 3.2-3.6kg/day 4.1-4.5kg/day 
(kg/day) 

No. of Observations 19 17 27 
FI in week 2 5.5 6.6 7.12 

(kg/day) 
FI in week 3 6.7 7.2 5.9 

(kg/day) 
Wean to first service 9.63 9.29 8.37 

(days) 
Note: figures with different letter were Significantly difference (P<.05) 
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This study indicated that a typical loss of 4-5mm of lets (iron injection, tail docking, and teeth clipping) was 
backfat was found during lactation. The group of animals performed on the same day of lactation for all litters. 
with the thinnest backfat showed the longer interval day 
from weaning to first service. Under-conditioned animals 
became even thinner through lactation and have a hard 
time recycling after weaning. The largest group of sows 
showed an increased lactation length. These heavy sows 
could benefit from milking some of the flesh off and the 
farm crew tended to keep these animals milking. The other 
parameters did not show any significant differences. 

The lactation feed intake in the first week can also sig
nificantly affect subsequent reproductive parameters. The 
data revealed a numerical decrease in wean to first inter
val for the two highest feed intake groups. We would ex
pect the subsequent farrowing rate and litter size to also 
be affected. The study will be continuing with a second 
group, both groups will then be followed through parity 
3. 

Conclusion 
Daily lactation of sows with thick backfat was greater 
than that with thin backfat (P<.05) and maintained longer 
lactating day. Sows with backfat less than 14mm were 
later to the first service day (P<.05). However, there was 
no change for the number of pigs at weaning. Greater feed 
intake was a benefit to sows during lactation. 

Case study 3: Effects of farrowing backfat 
on feed intake during lactation 

Introduction 
The gilt coming into the barn on full feed generally has a 
higher backfat than the sow. Due to the demands of lacta
tion, the gilts' backfat decreased during lactation. The main 
objective of the study was to determine the effect of 
backfat on time of farrowing and on feed intake of sows 
during lactation. 

Material and methods 
A total of 222 Genex, first parity sows were used in this 
study which was conducted at Partners in Pork, Alberta, 
Canada. Backfat measured at the 65mm from the 
centerline of the sow's back and the level of the last rib, 
was taken after within 24 hours after farrowing and at 
weaning (day 15 after farrowing). Processing of the pig-

Sows were fed twice daily. Weigh backs were carried out 
each morning. The feed was usually wetted during feed
ing so an estimate of the dry feed equivalent of weigh 
backs was established. Known amounts of water were 
added to known amounts offeed to an equivalent consis
tency of the weigh back feed and this allowed an estimate 
of the percentage water in the weigh back. 

Results 
Average backfat at farrowing was 15.02(3.17mm. Lacta
tion length was IS days and average daily feed intake for 
the first week of lactation was 4.28(0.48 kg and average 
daily feed intake for the second week of lactation was 
7.86(2.19 kg. Overall, average daily feed intake was 
5.95(1.l4kg (Table 6). 

Figure 7 shows the relationship between backfat levels 
at farrowing and feed intake during lactation of each sow. 
There was no significant correlation between backfat level 
at farrowing and feed intake during lactation, even for 
sows with above or below average levels of backfat. 

Strategies to improve sow longevity 
through body condition and feeding 

• personnel training 

• better feeders 

• multiple feeding particularly during the cool hours 

10 

Figure 7. Relationship of feed intake (kg/d) and 
backfat (mm) 

, 
Feed Intake 

I- (kg) " . 
~" ~ • * " ~ ~~ I ---• • • • ~ - &1 • • . 

• • 

10 IS 20 2S 30 35 

Backfat at farrowing (mm) 

Table 6. Partners in Pork Farm feed intake results 

14R 

Average lactation length (days) 
Backfat at farrowing (mm) 
Average daily feed intake, Week 1 (kg) 
Average daily feed intake, Week 2 (kg) 
Average daily feed intake, Overall, (kg) 

15 
15.02±3.17 
4.28±0.48 
7.86±2.19 
5.95±1.14 
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• wet feeding 

• re-circulation fans and water drippers 

• gilt lactation feed 

• weigh and record backfat levels of gilt/sow at time 
of breeding and specify a target weight gain and 
backfat thickness during gestation. 

• evaluation of feed cards immediately after weaning 
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