
  
 

SWINE NUTRITION GUIDE 
SOW NUTRITION 

 

Gestation 
 

Meeting the nutrient demands of both the gestating 
sow and developing fetus can be achieved in many 
different ways. This factsheet will focus on energy, amino 
acid, and vitamin and mineral considerations for a 
gestating sow nutritional program.  

Energy  

Determining Energy Requirement  

Energy requirements for gestating sows include 
maintenance, maternal growth including protein and fat 
deposition, conceptus (fetus + placenta and fluids + 
uterus), and mammary tissue (NRC, 2012). Dietary energy 
for maternal maintenance, conceptus products, and 
mammary gland development is prioritized and, if excess 
energy is available, partitioned for maternal gain (NRC, 
2012; Figure 1).  

 The gestating sow basal maintenance requirement 
(kcal/d) can be expressed as 100  BW0.75 where BW is 
body weight in kg (NRC, 2012). Thus, with increasing 
bodyweight, maintenance energy requirements increase. 
Environmental conditions such as temperature influence 
maintenance energy requirements (NRC, 2012). Because 
gestating sows are restrictively fed to control weight gain, 
body heat production is low. However, at temperatures 

below 68°F, for every 1° decrease in temperature, feed 
allowances should be increased by 0.05 lb.  

Setting Feed Allowances 

 Feed allowances must be adjusted based on BW to 
meet maternal maintenance and conceptus energy 
requirements. Once those requirements are met, any 
extra energy will be directed towards gain. Gilts require 
less energy for maintenance and more for gain as they 
have not yet reached mature body weight. Older parity 
sows’ maintenance requirement increases with increasing 
bodyweight, but less energy is required for gain (Figures 2 
and 3). To establish the proper feed allowance for 
gestating sows, an objective measure should be used to 
maintain sows in proper body condition. Sows should be 
identified as thin, ideal, or over conditioned. Feed 
allowance should then be adjusted accordingly. Variation 
in feed drop accuracy can occur based on different types 
of feed drops, bulk density of the diet and how they are 
mounted on feed lines (Schneider et al., 2008). Thus, the 

feeding system should be calibrated for accurate daily 
feed delivery. 

Energy Requirements in Late Gestation  

Fetal development changes dramatically during the 
gestation period.  In early to mid-gestation, energy is 
primarily used for maternal maintenance and protein 
deposition. At approximately d 70 of gestation, energy 
retention is shifted more towards the growing demands 
for conceptus development (McPherson et al., 2004). 
Mammary development accelerates at approximately d 
80 of gestation further shifting energy retention away 
from maternal growth (Kim et al., 2013). Feeding 
additional energy and amino acids through increasing 
feed allowances has been a common practice to meet the 
shifting late term gestating sow energy demands in an 
attempt to increase birth weight. While research data 
indicates increasing feed allowances will increase sow 
weight gain and backfat depth, the impact on birth weight 
is modest with negative impacts on lactation feed intake 
and stillbirth rate. Therefore, providing extra feed during 
late gestation does not appear to be necessary and in 
many instances not economically justified. 

Fiber  

Restricting feed intake can potentially lead to 
aggressive behaviors due to unfulfilled feeding motivation 
and satiety (Meunier-Salaün et al., 2001). Feeding dietary 
fiber can increase satiety and reduce aggressive 
behaviors, but the influence on reproductive performance 
is inconclusive at this time (McGlone and Fullwood, 2001; 
Holt et al., 2006). However, providing fiber in a restricted-
fed gestation diet shows no evidence for negative effects 
on reproductive performance (Wilson et al., 2003; Holt et 
al., 2006; Guillemet et al., 2007).

https://www.asi.k-state.edu/research-and-extension/swine/peer-review-publications-pdfs/2016/Goncalves%20fact%20sheet%20impact%20of%20increased%20feed%20intake.pdf


  
 

 

When feeding fiber in gestating sow diets, some 
considerations exist. First, the energy value of the fibrous 
ingredient should be accurately estimated. The net energy 
and bulk density of most fibrous ingredients is lower than 
corn. Because fibrous ingredients lower the energy 
density and increase the bulkiness, feed allowances must 
be increased. The increase in feed allowance potentially 
could offset a lower diet cost. Volumetric feed delivery 
should be adjusted as diet bulk density can affect the 
amount of feed being delivered. Finally, pelleting diets 
can negate dietary fiber benefits on satiety during 
restricted feed intake as it can improve the digestibility of 
nutrients (De Vries et al., 2012).  

The economic value of higher fiber ingredients is 
generally greater in gestation diets as it can potentially 
lower diet costs and has no evidence for a negative 
impact on reproductive performance.  

Amino Acids   

Determining AA Requirements  

Time- and energy-dependent maternal protein 
deposition for weight gain are the tissue pools that 
require the greatest amount of amino acids (Figure 4). 
Time-dependent protein deposition for maternal gain is 
greatest in the early part of gestation and this best 
represents the time that body protein reserves can be 
replenished from losses during lactation. Energy-
dependent maternal protein deposition represents the 
relationship between energy intake and protein 
deposition. This type of maternal protein deposition can 
vary with parity as gilts will deposit more protein with 
increased energy intake as they have yet to reach mature 
body weight. This relationship will essentially be 0 in 
parity 4+ sows (Dourmad, 2008). Furthermore, fetal and 
mammary tissue growth are the next greatest need for 
amino acids. Amino acid requirements for these tissues 
begin to increase from d 60 until the end of gestation.  

AA Requirements 

Daily amino acid requirements can be calculated from 
these determinants and should be expressed on a g/d 
basis. From the desired feed allowances in gestation, 
amino acid levels can be set in diet formulation to meet 
the g/day requirement.  

Limited research has focused on gestating sow amino 
acid nutrition. From this limited research, lysine has been 
the most extensively evaluated amino acid. The lysine 
requirement of gestating sows changes based on parity 
and stage of gestation. Gilts and younger parity sows will 

have greater lysine needs to support maternal gain to 
achieve mature weight but this requirement decreases 
with older parity sows (Samuel et al., 2012). Furthermore, 
the lysine requirement increases from early to late 
gestation and this change is due to the demands required 
for fetal growth and mammary development. Providing 
increased dietary lysine in late gestation has the potential 
to positively influence sow performance and pig birth 
weight. From this data, it is recommended that gestating 
gilts and sows receive 11 to 13 g/d of SID lysine 
(Goncalves et al., 2016; Thomas et al., 2018).  

After lysine levels are set, other amino acids relative to 
lysine can be calculated. Compared to lysine, limited 
research exists on other amino acid requirements and 
these recommendations are mostly based on modeling of 
amino acid use (Leveseque et al., 2011; Franco et al., 
2014).  

Because research has shown that amino acid 
requirements increase in late gestation, the concepts of 
phase-feeding and parity-segregated feeding have been 
proposed (Moehn and Ball, 2013). These concepts require 
the blending of 2 diets or increased movement of animals 
within the gestation barn to segregate by parity. Due to 
facility and logistical constraints, this can be difficult to 
implement. Therefore, most production systems will 
provide a single diet throughout gestation. (Table 1).   

Vitamins and Minerals  

Ca and P 

The phosphorous requirement for gestating sows is 
determined by requirements for maternal maintenance to 
replace minimum urinary and basal endogenous losses, 
maternal phosphorous retention for growth, and 
development of the conceptus and mammary glands 
(Bikker and Blok, 2017). Similar to energy and amino 
acids, the phosphorous 



  
 

requirement for gestating sows increase in late gestation 
to meet the demands for conceptus development and 
growth (Mahan et al., 2009). Parity can also dictate the 
phosphorous requirement as gilts and younger parity 
sows will require greater amounts of phosphorous on a 
daily basis to support growth as they have not yet reached 
mature bodyweight. Older parity sows will require less 
phosphorous to maintain bodyweight and body reserves. 
Calcium requirements increase in a similar manner as 
phosphorous in late gestation to support fetal 
development (Mahan et al., 2009). The relationship 
between calcium and phosphorous must be considered as 
both minerals are essential for development of the 
skeletal system, but excessive dietary Ca can inhibit P 
retention and absorption in the body (Létourneau-
Montminy et al., 2012). Limited data exists on the calcium 
and phosphorous requirements for gestating sows. 
Research has shown that low calcium and phosphorous 
intake can result in lameness, while providing increased 
amounts of calcium and phosphorous has no effect on 
reproductive performance or structural soundness 
(Giesemann et al., 1998; Tan et al., 2016). It is 
recommended that gestating gilts and sows be provided 
11.3 g/d of STTD phosphorous and 14.3 g/d of STTD 
calcium. These recommendations are above NRC (2012) 
levels to provide a margin of safety. Furthermore, the use 
of phytase in gestating sow diets can improve the 
digestibility and retention of calcium and phosphorus (Lee 
et al., 2018). Therefore, phytase is recommended for use 
in gestating sow diets. Calcium and phosphorous release 
values should be applied in diet formulation when using 
phytase.   

Trace Minerals  

Because of variability in concentrations as well as bio-
availability, copper, zinc, iron, iodine, manganese, 
chromium, and selenium are typically supplemented to 
gestation and lactation diets. Increased supplementation 
above these recommended levels and effect on 
reproductive performance is inconclusive and not 
recommended (Chen et al., 2016; Van Riet et al., 2018). 
Furthermore, organic sources of trace minerals in 
gestating sows have been researched, but results are 
inconclusive versus inorganic sources (Peters and Mahan, 
2008; Bradley, 2010; Novais et al., 2016).   

Vitamins 

A standard practice is to provide additional vitamins 
that are not included in growing pig diets which include 
biotin, folic acid, pyridoxine and choline.  Also carnitine, a 
vitamin like compound, is often included. In the KSU sow 
add pack, vitamin A and E are also provided to achieve 

higher levels than required by growing pigs. Providing 
these extra vitamins can be achieved by using a sow add 
pack or separate vitamin premix designed for sows only. 

References  

Bikker, P. and M. Blok. 2017. Phosphorous and calcium 
requirements of growing pigs and sows. Wageningen Livest. 
Res., Wageningen, The Netherlands. CVB Documentation rep. 
59. doi:10.18174/424780 

Bradley, C. L. 2010. Evaluating the impact of dietary inorganic 
or organic trace mineral supplementation on gilt development 
and sow reproduction, lameness, and longevity. PhD 
dissertation. University of Arkansas. Fayetteville, Arkansas.  

Chen, J., J. H. Han, W. T. Guan, F. Chen, C. X. Wang, Y. Z. 
Zhang, Y. T. Lv, and G. Lin. 2016. Selenium and vitamin E in sow 
diets: I. Effect on antioxidant status and reproductive 
performance in multiparous sows. Animal Feed Science and 
Technology. 221:111-123. doi:10.1016/j.anifeedsci.2016.08.022 

De Vries, S., A. M. Pustjens, H. A. Schols, W. H. Hendriks, and 
W. J. J. Gerrits. 2012. Improving digestive utilization of fiber-rich 
feedstuffs in pigs and poultry by processing and enzyme 
technologies: A review. Animal Feed Science and 
Technology. 178:123-138. doi:10.1016/j.anifeedsci.2012.10.004 

Dourmad, J.Y., M. Etienne, A. Valancogne, S. Dubois, J. van 
Milgen, and J. Noblet. 2008. InraPorc: a model and decision 
support tool for the nutrition of sows. Animal Feed Science and 
Technology. 143:372-386. doi:10.1016/j.anifeedsci.2007.05.019 

Franco, D. J., J. K. Josephson, S. Moehn, P. B. Pencharz, and R. 
O. Ball. 2014. Tryptophan requirement of pregnant sows. Journal 
of Animal Science. 92:4457-4465. doi:10.2527/jas.2013-7023 

Giesemann, M. A., A. J. Lewis, P. S. Miller, and Mohammed P. 
Akhter. 1998. Effects of the reproductive cycle and age on 
calcium and phosphorus metabolism and bone integrity of 
sows. Journal of Animal Science. 76:796-807. 
doi:10.2527/1998.763796x 

Guillemet, R., A. Hamard, H. Quesnel, M. C. Père, M. Etienne, 
J. Y. Dourmad, and M. C. Meunier-Salaün. 2007. Dietary fibre for 
gestating sows: effects on parturition progress, behaviour, litter 
and sow performance. Animal. 1:872-880. 
doi:10.1017/S17517311 

Gonçalves, M. A. D., K. M. Gourley, S. S. Dritz, M. D. Tokach, N. 
M. Bello, J. M. DeRouchey, J. C. Woodworth, and R. D. 
Goodband. 2016. Effects of amino acids and energy intake 
during late gestation of high-performing gilts and sows on litter 
and reproductive performance under commercial 
conditions. Journal of Animal Science. 94:1993-2003. 
doi:10.2527/jas.2015-0087 

Holt, J. P., L. J. Johnston, S. K. Baidoo, and G. C. Shurson. 2006. 
Effects of a high-fiber diet and frequent feeding on behavior, 
reproductive performance, and nutrient digestibility in gestating 
sows. Journal of Animal Science. 84:946-955. 
doi:10.2527/2006.844946x 

Kim, S. W., A. C. Weaver, Y. B. Shen, and Y. Zhao. 2013. 
Improving efficiency of sow productivity: nutrition and health. 
Journal of Animal Science and Biotechnology. 4:26. 
doi:10.1186/2049-1891-4-26.  

Lee, S.A., C.L. Walk, and H.H. Stein. 2018. Comparative 
digestibility and retention of calcium and phosphorus by 

https://www.asi.k-state.edu/research-and-extension/swine/swinenutritionguide/traceminerals.html
https://www.asi.k-state.edu/research-and-extension/swine/swinenutritionguide/traceminerals.html
https://www.asi.k-state.edu/research-and-extension/swine/swinenutritionguide/vitamins.html
https://doi.org/10.1016/j.anifeedsci.2016.08.022
https://doi.org/10.1016/j.anifeedsci.2012.10.004
https://doi.org/10.1016/j.anifeedsci.2007.05.019
https://doi.org/10.2527/jas.2013-7023
https://doi.org/10.2527/1998.763796x
https://doi.org/10.2527/2006.844946x
https://doi.org/10.1186/2049-1891-4-26


gestating sows and growing pigs fed low-and high-phytate diets 
without or with microbial phytase. 2018. Journal of Animal 
Science. 96:83 (Abs.) 

Létourneau-Montminy, M. P., C. Jondreville, D. Sauvant, and 
A. Narcy. 2012. Meta-analysis of phosphorus utilization by 
growing pigs: effect of dietary phosphorus, calcium and 
exogenous phytase. Animal. 6:1590-1600. 
doi:10.1017/S17517311120000560  

Levesque, C. L., S. Moehn, P. B. Pencharz, and R. O. Ball. 2011. 
The threonine requirement of sows increases in late 
gestation. Journal of Animal Science. 89:93-102. 
doi:10.2527/jas.2010-2823 

Mahan, D. C., M. R. Watts, and N. St-Pierre. 2009. Macro-and 
micromineral composition of fetal pigs and their accretion rates 
during fetal development. Journal of Animal Science. 87:2823-
2832. doi:10.2527/jas.2008-1266 

McGlone, J. J., and S. D. Fullwood. 2001. Behavior, 
reproduction, and immunity of crated pregnant gilts: Effects of 
high dietary fiber and rearing environment. Journal of Animal 
Science. 79:1466-1474. doi:10.2527/2001.7961466x 

McPherson, R. L., F. Ji, G. Wu, J. R. Blanton Jr, and S. W. Kim. 
2004. Growth and compositional changes of fetal tissues in pigs. 
Journal of Animal Science. 82:2534-2540. 
doi:10.2527/2004.8292534x 

Meunier-Salaün, M. C., S. A. Edwards, and S. Robert. 2001. 
Effect of dietary fibre on the behaviour and health of the 
restricted fed sow. Animal Feed Science and Technology. 90:53-
69. doi:10.1016/S0377-8401(01)00196-1 

Moehn, S. and R. O. Ball. 2013. Nutrition of pregnant sows. 
London Swine Conference Proceedings. 13: 55-63.  

NRC. 2012. Models for estimating nutrient requirements of 
swine. 11th revised edition. National Academy Press., 
Washington D.C. 

Novais, A.K., C.A.D. Silva, R.D.K.S.D. Santos, C.P. Dias, M.A. 
Callegari, and E.R.D. Oliveira. 2016. The effect of supplementing 
sow and piglet diets with different forms of iron. Revista 

Brasileira de Zootecnia. 45:615-621. doi:10.1590/S1806-
929020160010000 

Peters, J. C., and D. C. Mahan. 2008. Effects of dietary organic 
and inorganic trace mineral levels on sow reproductive 
performances and daily mineral intakes over six parities. Journal 
of Animal Science. 86:2247-2260. doi:10.2527/jas.2007-0431 

Thomas, L. L.; L. K. Herd, R.D. Goodband, S.S. Dritz, M.D. 
Tokach, J.C. Woodworth, J. M. DeRouchey, M.A. Gonçalves, D.B. 
Jones. 2018. Effects of increasing standardized ileal digestible 
lysine during gestation on growth and reproductive performance 
of gilts and sows under commercial conditions. Kansas 
Agricultural Experiment Station Research Reports. 4(9). 
doi:10.4148/2378-5977.7649 

Samuel, R. S., S. Moehn, P. B. Pencharz, and R. O. Ball. 2012. 
Dietary lysine requirement of sows increases in late gestation. 
Journal of Animal Science. 90:4896-4904. doi:10.2527/jas.2011-
4583 

Schneider, J.D., M.D. Tokach, S.S. Dritz, J.L. Nelssen, J.M. 
DeRouchey, and R.D. Goodband. 2008. Determining the 
accuracy of gestation feed drops. Journal of Swine Health and 
Production.16:298-303. 

Tan, F. P. Y., S. A. Kontulainen, and A. D. Beaulieu. 2016. 
Effects of dietary calcium and phosphorus on reproductive 
performance and markers of bone turnover in stall-or group-
housed sows. Journal of Animal Science. 94:4205-4216. 
doi:10.2527/jas.2016-0298 

Van Riet, M.M., E.J. Bos, B. Ampe, P. Bikker, D. 
Vanhauteghem, D., F. Van Bockstaele, P. Cornillie, P., V. D.  
W. Broeck, G. Du Laing, D. Maes, and F. Tuyttens. 2018. Long-
term impact of zinc supplementation in sows: Impact on zinc 
status biomarkers and performance. Journal of Swine Health and 
Production. 26:79-94. 

Wilson, J. A., M.H. Whitney, G. C. Shurson, and S. K. Baidoo. 
2003. Effects of adding distillers dried grains with solubles 
(DDGS) to gestation and lactation diets on reproductive 
performance and nutrient balance in sows. Journal of Animal 
Science. 81: 47-48 (Abs.)

https://doi.org/10.2527/jas.2008-1266
https://doi.org/10.2527/2001.7961466x
https://doi.org/10.2527/2004.8292534x
https://doi.org/10.1016/S0377-8401(01)00196-1
https://doi.org/10.2527/jas.2007-0431
https://doi.org/10.2527/jas.2011-4583
https://doi.org/10.2527/jas.2011-4583
https://doi.org/10.2527/jas.2016-0298


  
 

 
  
  Figure 1.   Energy needs of gilts during gestation based different body tissues (Adapted from NRC, 2012).



  
 

 
Figure 2. Estimated maintenance and maintenance plus conceptus energy (NE) requirements for gilts based on BW.  
Bold line indicates energy provided from a 4 lb feed allowance of a corn-soybean meal diet containing 1,123 kcal of 
NE/lb. Arrow indicates energy remaining that is available for maternal gain. 
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Figure 3. Estimated maintenance and maintenance plus conceptus energy (NE) requirements for parity 1+ sows 
based on BW. Bold line indicates energy provided from a 5.5 lb feed allowance of a corn-soybean meal diet 
containing 1,123 kcal of NE/lb. Arrow indicates energy remaining that is available for maternal gain.
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Figure 4. Predicted total protein gain (Pd: g/d) of second parity sows during gestation (Adapted from NRC, 2012).

0

20

40

60

80

100

120

140

160

1 21 41 61 81 101

P
re

d
ic

te
d

 t
o

ta
l 

p
ro

te
in

 g
a
in

 (
g

/d
)

Days of gestation

Pd Mammary

Maternal Pd that is dependent on energy intake

Pd Uterus

Time-dependent maternal body protein content

Pd Placenta & fluids

Pd Fetus



  
 

Table 1. Dietary recommendations for gestating sows 

 
SID amino acids1  

Lysine, %2 0.60 
 
SID amino acid to lysine ratio, %3 

  

Methionine 28-29 

Methionine + Cysteine 68-70 

Threonine 74-76 

Tryptophan 19-21 

Isoleucine  58 

Valine 71-76 

  
Total calcium, %4 0.80 

 Available phosphorous, % 0.48 

 STTD phosphorus , % 0.50 

 STTD calcium, % 0.59 

 Ca:STTD P 1.60 
 STTD Ca:STTD  P 1.26 

 
Vitamins5  

  Vit A, IU/ton 10,000,000 

  Vit D, IU/ton 1,500,000 

  Vit E, IU/ton 60,000 

  Vit K (menadione), mg/ton 3,000 

  Vit B12, mg/ton 30 

  Niacin, mg/ton 45,000 

  Pantothenic Acid, mg/ton 25,000 

  Riboflavin, mg/ton 7,500 

  Biotin, mg/ton 200 

  Folic acid, mg/ton 2,000 

  Pyridoxine, mg/ton 900 

  Choline, mg/ton 500,000 

  Carnitine, mg/ton 45,000 

 
Trace Minerals5  
  Zinc, ppm 110 

  Iron, ppm 110 

  Manganese, ppm 33 

  Copper, ppm 17 

  Iodine, ppm 0.30 

  Selenium, ppm 0.30 

  Chromium, ppb 198 
1Minimum levels based on NRC (2012) ingredient loading values; SID = Standardized ileal digestible.  
2Minimum lysine level in a diet with 1,123 kcal NE/lb. Lysine level based on 5 lb feed allowance to provide 13.6 g 
of lys/d. 
3Data on amino acid requirements for contemporary sows is limited. 



4Ca and P recommendations for gestating sows based on a 1,123 kcal of NE/lb diet. 
5Added levels based on KSU vitamin, sow add pack, and trace mineral premixes.  

 


