
Kansas Agricultural Experiment Station Research Reports Kansas Agricultural Experiment Station Research Reports 

Volume 1 
Issue 7 Swine Day Article 22 

January 2015 

Vitamin and Trace Minerals: A Survey of Current Feeding Vitamin and Trace Minerals: A Survey of Current Feeding 

Regimens Regimens 

J. R. Flohr 
Kansas State University, Manhattan, flohr@k-state.edu 

M. D. Tokach 
Kansas State University, Manhattan, mtokach@k-state.edu 

J. C. Woodworth 
Kansas State University, Manhattan, jwoodworth@k-state.edu 

See next page for additional authors 

This report is brought to you for free and open access by New 
Prairie Press. It has been accepted for inclusion in Kansas 
Agricultural Experiment Station Research Reports by an 
authorized administrator of New Prairie Press. Copyright 
January 2015 Kansas State University Agricultural Experiment 
Station and Cooperative Extension Service. Contents of this 
publication may be freely reproduced for educational purposes. 
All other rights reserved. Brand names appearing in this 
publication are for product identification purposes only. No 
endorsement is intended, nor is criticism implied of similar 
products not mentioned. K-State Research and Extension is an 
equal opportunity provider and employer. 

Follow this and additional works at: https://newprairiepress.org/kaesrr 

 Part of the Large or Food Animal and Equine Medicine Commons, and the Other Animal Sciences 

Commons 

Recommended Citation Recommended Citation 
Flohr, J. R.; Tokach, M. D.; Woodworth, J. C.; DeRouchey, J. M.; Dritz, S. S.; and Goodband, R. D. (2015) 
"Vitamin and Trace Minerals: A Survey of Current Feeding Regimens," Kansas Agricultural Experiment 
Station Research Reports: Vol. 1: Iss. 7. https://doi.org/10.4148/2378-5977.1127 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kansas State University

https://core.ac.uk/display/267192572?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://newprairiepress.org/kaesrr
https://newprairiepress.org/kaesrr/vol1
https://newprairiepress.org/kaesrr/vol1/iss7
https://newprairiepress.org/kaesrr/vol1/iss7/22
https://newprairiepress.org/kaesrr?utm_source=newprairiepress.org%2Fkaesrr%2Fvol1%2Fiss7%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/766?utm_source=newprairiepress.org%2Fkaesrr%2Fvol1%2Fiss7%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/82?utm_source=newprairiepress.org%2Fkaesrr%2Fvol1%2Fiss7%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/82?utm_source=newprairiepress.org%2Fkaesrr%2Fvol1%2Fiss7%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.4148/2378-5977.1127


Vitamin and Trace Minerals: A Survey of Current Feeding Regimens Vitamin and Trace Minerals: A Survey of Current Feeding Regimens 

Abstract Abstract 
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phases (early, 50 to 120 lb; mid, 120 to 220 lb; late, 220 lb to Market; and late with ractopamine HCl, 220 lb 
to Market), and four breeding herd diets (gilt development, gestation, lactation, and boar). Results were 
compiled and pooled to determine descriptive statistics on the supplementation rates. Descriptive 
statistics used included: average, weighted average (determined by size of operation), standard deviation, 
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supplementation rates, respondents were asked about sources of specific nutrients used in premixes. 
The most distinguishable differences among sources within this survey were associated with the vitamin 
D3 from a cross-linked vitamin A/D3 beadlet, use of natural (d-α-tocopherol) vitamin E, and the use of 
organic trace minerals (Cu, Mn, Se, and Zn). Ultimately, evaluating current supplementation practices can 
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Vitamin and Trace Minerals: A Survey of 
Current Feeding Regimens
J. R. Flohr, M. D. Tokach, J. C. Woodworth, J. M. DeRouchey, S. S. Dritz1, 
and R. D. Goodband

Summary
Swine producers and nutritionists representing production systems across the United 
States were surveyed about added vitamin and trace mineral concentrations in swine di-
ets used from March to August of 2014. Respondents were asked to provide the vitamin 
and trace mineral premix specifications and inclusion rates to calculate complete diet 
added vitamin and trace mineral concentrations. Weight ranges associated with feeding 
phases also were collected. In total, 18 production systems representing approximately 
2.3 million sows (~40% of the U.S. sow herd) participated in the survey. Data were 
compiled into relatively consistent weight ranges across all participating producers. 
There were three nursery phases (Phase 1, weaning to 15 lb; Phase 2, 15 to 25 lb; and 
Phase 3, 25 to 50 lb), four finishing phases (early, 50 to 120 lb; mid, 120 to 220 lb; late, 
220 lb to Market; and late with ractopamine HCl, 220 lb to Market), and four breed-
ing herd diets (gilt development, gestation, lactation, and boar). Results were compiled 
and pooled to determine descriptive statistics on the supplementation rates. Descriptive 
statistics used included: average, weighted average (determined by size of operation), 
standard deviation, median, minimum, maximum, 25th percentile (lowest quartile), and 
75th percentile (highest quartile). Within each dietary phase, the nutrients of interest 
were: vitamins A, D, E, and K; thiamin; riboflavin; niacin; pantothenic acid; pyridox-
ine; biotin; folic acid; vitamin B12; choline; betaine; vitamin C; carnitine; Cu; I; Fe; 
Mn; Se; Zn; Co; and Cr. Average supplementation rates for vitamins and trace minerals 
within each phase of production were compared to the requirement estimates reported 
in the NRC (2012). Results indicated tremendous variation in supplementation rates, 
but most vitamins and trace minerals were included at levels above the requirement 
estimates reported in the NRC (2012). Along with vitamin and trace mineral supple-
mentation rates, respondents were asked about sources of specific nutrients used in 
premixes. The most distinguishable differences among sources within this survey were 
associated with the vitamin D3 from a cross-linked vitamin A/D3 beadlet, use of natural 
(d-alpha-tocopherol) vitamin E, and the use of organic trace minerals (Cu, Mn, Se, and 
Zn). Ultimately, evaluating current supplementation practices can be used to develop 
future experimental designs to test vitamin and trace mineral supplementation prac-
tices. 

Key words: survey, swine industry, trace minerals, vitamins
1 Diagnostic Medicine Pathobiology, College of Veterinary Medicine, Kansas State University.
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Introduction
The proper vitamin and trace mineral supplementation required to optimize perfor-
mance, but also minimize unnecessary cost, is an area of limited knowledge for produc-
tion nutritionists. Most commercial diets are formulated well above NRC requirement 
estimates to maintain a margin of safety needed with potential ingredient concentration 
variation and bioavailability, fluctuations in daily feed intake, or degradation of vita-
mins resulting from unfavorable storage conditions.

A notable survey conducted by Coelho and Cousins (19972) examined vitamin supple-
mentation rates from 23 swine entities. From the survey, researchers found that all 
entities supplied vitamins at levels higher than NRC (1988) recommendations. Also, 
entities in the highest quartile supplied vitamins at rates of 2 to 10 times that of the 
lowest quartile. This survey showed that a wide range of supplementation rates were 
used across commercial systems. Using the results of the survey, the authors conducted 
an experiment examining the influence of vitamin supplementation rates at different 
stress levels. They found that with increasing stress, performance was improved with 
increased vitamin supplementation. However, at low stress levels, increasing vitamin 
supplementation did not affect growth performance. Ultimately, since the publica-
tion of this survey, two NRC publications have illustrated the long lapse in time since 
a survey was conducted to examine industry vitamin supplementation rates. To our 
knowledge, there has never been a survey of the supplementation rates of trace minerals 
in commercial diet formulation. 

With this information, future research examining various vitamin and trace mineral 
concentrations of commercially raised pigs could be conducted. Potential for future 
research, based on findings of the survey, will better help determine vitamin and trace 
mineral requirements.

Procedures
The procedures for this survey were approved by the Kansas State University Com-
mittee for Research Involving Human Subjects. The survey was an electronically based 
spreadsheet in Excel® (Microsoft, Redmond, Washington).

The subjects of this survey were swine producers within the United States. Nutrition-
ists for the swine producers were contacted via email or phone from March to August 
of 2014 and asked if they were willing to participate. Those willing to participate were 
provided the survey spreadsheet, or a phone interview was conducted to collect their 
information.

The goal of the survey was to determine and identify industry levels of added vitamins 
and trace minerals in complete diets for different phases of production. The phases of 
production in focus were: nursery (weaning to 50 lb), finishing (50 lb to market), gilt 
development (pre-breeding), and breeding herd diet formulations. Producers provided 
approximate weight breaks for feeding phases within each stage of production along 
with the premix specifications, inclusion rates, and inclusion rates of any other added 
vitamin, or vitamin-like nutrients and trace minerals. 
2 Coelho, M.B. and B. Cousins. 1997. Vitamin supplementation supports higher performance. Feedstuffs, 
January 27:10-12, 20-21.
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Results were compiled and pooled to determine descriptive statistics on the supplemen-
tation rates. Descriptive statistics used included: average, weighted average (determined 
by the total number of sows), median, minimum, maximum, 25th percentile (lowest 
quartile), and 75th percentile (highest quartile). Sow inventories were obtained from the 
Successful Farmer 2013 Pork Powerhouses list3, and producers who were not on the top 
25 producer list were asked to provide current sow inventory. All values were deter-
mined using Excel formula functions including average, standard deviation (STDEV.S), 
median, minimum (MIN), maximum (MAX), 25th and 75th percentiles (QUARTILE.
EXC). Weighted averages were calculated using the sumproduct function of Excel in 
which producer supplementation rate was multiplied by the size of the producer (sow 
herd size) then divided by the total number of sows for all participating producers.

Feeding phases and approximate dietary weight breaks varied from producer to pro-
ducer; however, results are reported in broad weight ranges that were relatively consis-
tent across all participating producers. Feeding phases for this summary were divided as 
follows: nursery diets — Phase 1 (weaning to 15 lb), Phase 2 (15 to 25 lb), and Phase 3 
(25 to 50 lb);finishing diets — early finishing (50 to 120 lb), mid-finishing (120 to 220 
lb), late finishing (220 lb to market), and late finishing with ractopamine HCl (220 to 
market); and breeding herd diets — gilt development (45 lb to breeding), gestation, 
lactation, and boar.

Within each dietary phase, the vitamins and trace minerals of interest were: vitamins 
A, D, E, and K (menadione); thiamin; riboflavin; niacin; pantothenic acid; pyridoxine; 
biotin; folic acid; vitamin B12; choline; betaine; vitamin C (ascorbic acid); carnitine; 
copper (Cu); iodine (I); iron (Fe); manganese (Mn); selenium (Se); zinc (Zn); cobalt 
(Co); and chromium (Cr). 

Average supplementation rates for vitamins and trace minerals within each phase of 
production were compared to NRC total dietary requirements to quantify supplemen-
tation rates of the industry compared to published requirement estimates.

Results and Discussion
In total, 18 U.S. swine production systems participated in the survey, totaling approxi-
mately 2,268,900 sows. Using the 2013 U.S. Department of Agriculture sow inventory 
estimate of 5,760,000 (USDA, 20134), this survey sampled approximately 40% of the 
U.S. sow herd.

Nursery
Phase 1 (weaning to 15 lb) nursery diet supplementation rates (Table 1) were provided 
by 13 producers, which represents approximately 19.4% of the U.S. sow herd inven-
tory. Fat-soluble vitamins were supplemented (average of each nutrient) at rates of 4.6 
to 11.6 times that of their NRC (2012) requirement estimate (Table 12). Vitamin D3 
was supplemented at 11.6 times the NRC requirement, and a high amount of variation 
(SD; 1,047 IU/lb) occurred in vitamin D3 supplementation across producers. Water-
soluble vitamins were supplemented from 0.4 to 5.5 times their NRC requirement 
3 Successful Farmer. 2013. Pork Powerhouses 2013: Disease hits, growth continues.  
http://www.agriculture.com. (Accessed 1 February 2014.)
4 USDA. 2013. Quarterly Hogs and Pigs. http://www.usda.gov. (Accessed 1 February 2014.)

http://www.usda.gov
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estimate. Both pyridoxine and choline were supplemented below their requirement, 
presumably because other ingredients in the diet provide adequate concentrations of 
the nutrients. One producer supplied betaine as a methyl donor rather than choline, 
and one producer added vitamin C to the weaning-to-15-lb diet.

Trace minerals were supplemented from 1.0 to 30.3 times their requirement. Iron and 
Se were those supplemented at their requirement, and Cu and Zn were supplemented 
well above their requirement, at 18.6 and 30.3 times, respectively. Presumably, the high 
inclusion rate is used for growth promotion. Carnitine was supplemented by one pro-
ducer. Five producers supplemented Cr to the weaned pig during this phase.

Phase 2 (15 to 25 lb) nursery diet supplementation rates (Table 2) were provided from 
17 participants, representing 39.0% of the U.S. sow herd. Fat-soluble vitamins were 
supplemented at rates ranging from 4.0 to 8.1 times their NRC requirement estimate. 
Water-soluble vitamins were supplemented at rates from 0.4 to 7.1 times their respec-
tive NRC requirement estimate. Similar to Phase 1 diets, added choline and pyridoxine 
were supplemented below NRC requirement, presumably because other ingredients 
provide these nutrients. Trace minerals were supplemented at rates of 1.0 (Se) to 9.1 
times their NRC requirement, except for Zn (20.8) and Cu (19.7), which are likely 
supplemented at high concentrations for growth promotion purposes. One producer 
supplemented betaine rather than choline as a methyl donor, and 5 producers supple-
mented Cr in Phase 2 nursery diets.

Phase 3 (25 to 50 lb) nursery diet supplementation rates (Table 3) were provided by all 
18 producers who participated in the survey. Fat-soluble vitamins were supplemented 
at 4.3 to 7.7 times their respective NRC requirements. Water-soluble vitamins were 
supplemented at 1.2 to 6.3 times their respective NRC requirements. No producers 
who participated in the survey supplemented choline in Phase 3 nursery diets. Trace 
minerals were supplemented at rates of 1.0 to 9.8 times their NRC requirement, except 
for Cu, which was supplemented at a rate of 31.6 times the pig’s requirement — prob-
ably due to its growth-promotion influences. One producer supplemented Co in Phase 
3 nursery diets.

Finishing
Early finishing diet (50 to 120 lb) supplementation rates (Table 4) were provided by all 
18 producers who participated in the survey. Fat-soluble vitamins were supplemented 
at 2.5 to 6.7 times their respective NRC requirements. Water-soluble vitamins were 
supplemented from 0.9 to 2.2 times their respective NRC requirements. On average, 
niacin was supplemented below the estimated requirement. It is speculated this may be 
due to the increase (4.6 to 13.6 mg/lb) in niacin requirement from the 1998 to 2012 
NRC publication. Biotin was supplemented in early finishing diets by two producers. 
Trace minerals were supplemented at rates of 28.1 times Cu, 3.0 times Fe, 1.4 times I, 
12.6 times Mn, 1.4 times Se, and 1.6 times Zn requirements. Again, presumably, the 
high inclusion of added copper is used for growth promotion. One producer supple-
mented Co at 0.39 ppm. 

Midfinishing (120 to 220 lb) supplementation rates (Table 5) were reported by all 18 
producers participating in the survey. Fat-soluble vitamins were supplemented at rates 
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2.1 to 5.7 times their respective NRC requirement estimates. Water-soluble vitamins 
were supplemented from 0.8 to 3.8 times their respective NRC requirement estimates. 
Similar to the previous phase, average niacin supplementation was below the current 
NRC suggested requirement. Two producers provided added biotin in their midfinish-
ing diets. Trace minerals were supplemented at rates of 1.6 to 2.7 times the requirement 
for I, Fe, Se, and Zn. Average supplementation rates of Cu and Mn were 27.4 and 10.7 
times their requirements, respectively. 

Late finishing (220 lb to market) vitamin and trace mineral supplementation rates 
(Table 6) were provided by all 18 producers who participated in the survey. Fat-soluble 
vitamins were supplemented at rates of 3.2 times vitamin A, 5.0 times vitamin D, 1.8 
times vitamin E, and 3.6 times vitamin K requirements. Water-soluble vitamins were 
supplemented at rates from 0.7 to 3.3 times their NRC requirements. Niacin, on aver-
age, was supplemented at rates below the current NRC requirement. Two producers 
supplemented biotin in late finishing diets. Trace minerals were supplemented at rates 
of 1.5 to 2.4 times the requirement for I, Fe, Se, and Zn. Average supplementation rates 
of Cu and Mn were 22.0 and 9.3 times their requirements, respectively. One producer 
did not supply added trace minerals in late finishing diets except for added Zn. 

Supplementation rates of vitamins and trace minerals in late finishing diets with 
ractopamine HCl (Table 7) were reported by 7 of the 18 producers. Fat-soluble vita-
min supplementation rates were 3.4 times vitamin A, 5.2 times vitamin D, 1.9 times 
vitamin E, and 3.9 times vitamin K requirements. Water-soluble vitamins were supple-
mented at rates from 0.7 to 3.4 times their NRC requirements. Niacin, on average, 
was supplemented at rates below the current NRC requirement. Trace minerals were 
supplemented at rates of 1.4 to 2.3 times the requirement for I, Fe, Se, and Zn. Aver-
age supplementation rates of Cu and Mn were 17.1 and 9.0 times their requirements, 
respectively. Overall, producers who responded with information on both late finishing 
and late finishing diets with ractopamine HCl, supplemented 10% more vitamins, 8.5% 
more trace minerals (Cu, I, Fe, Mn, Se), and 33% more Zn in those diets with ractopa-
mine HCl.

Breeding herd diets
Large differences in weight categories were associated with gilt development diets 
(Table 8) across the participating production systems. To collate the information, the 
last diet fed before gilts entered the breeding herd was used (45 lb to breeding). Seven-
teen producers participated. Gilt development diets were compared to NRC growing 
pig (55-110 lb) and gestation requirements because most strategies were associated with 
feeding growing pigs of similar size or to gestation diet supplementation rates. When 
evaluating the gilt developer diets compared to the suggested growing pig requirements, 
average supplementation rates of fat-soluble vitamins were 3.3 times the vitamin A, 4.9 
times vitamin D, 2.6 times vitamin E, and 3.0 times vitamin K requirements. Com-
pared to gestation requirements, average supplementation rates were 1.1 times vitamin 
A, 0.9 times vitamin D, 0.6 times vitamin E, and 3.0 times vitamin K requirements. 
Water-soluble vitamins were supplemented at average rates of 1.0 times thiamin, 1.3 
times riboflavin, 0.6 times niacin, 1.4 times pantothenic acid, 1.5 times pyridoxine, 1.5 
times vitamin B12, 2.5 times biotin, 2.5 times folic acid, and 0.8 times choline require-
ments for growing pigs. When evaluating the gilt developer diets compared to the sug-
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gested gestation requirements, water-soluble vitamins were supplemented at an average 
of 1.0 times thiamin, 0.9 times riboflavin, 1.8 times niacin, 0.9 times pantothenic acid, 
1.5 times pyridoxine, 1.0 times vitamin B12, 0.6 times biotin, 0.6 times folic acid, and 
0.2 times choline requirements. One producer supplemented vitamin C at 110 mg/
lb. Trace minerals were supplemented at average rates of 5.7 times Cu, 3.7 times I, 1.6 
times Fe, 18.6 times Mn, 1.4 times Se, and 2.0 times Zn growing pig requirements. 
Compared to gestation requirements, developing gilts were supplemented 2.3 times Cu, 
3.7 times I, 1.2 times Fe, 1.5 times Mn, 1.9 times Se, and 1.2 times Zn requirements. 
Five producers supplemented Cr at 0.2 ppm, and one producer supplemented Co at 
0.39 ppm. Two producers supplemented carnitine at a rate of 22.5 mg/lb of diet.

Gestation diets (Table 9) were provided by 17 of the producers. Fat-soluble vitamins 
were supplemented at rates of 2.6 times vitamin A, 2.2 times vitamin D, 1.6 times 
vitamin E, and 7.3 times vitamin K requirements. Water-soluble vitamins were supple-
mented at rates of 2.2 times thiamin, 2.2 times riboflavin, 4.6 times niacin, 2.3 times 
pantothenic acid, 3.4 times pyridoxine, 2.4 times vitamin B12, 1.4 times biotin, and 1.3 
times folic acid the requirements. Choline was supplemented at 0.5 times its require-
ment due to partial reliance of choline from other ingredients to meet the animal’s 
requirement. One producer supplemented vitamin C in gestation diets at a rate of 110 
mg/lb. Trace mineral supplementation rates were 1.6 times Cu, 3.8 times I, 1.3 times 
Fe, 1.5 times Mn, 1.9 times Se, and 1.2 times Zn requirements. Nine producers supple-
mented Cr, and 1 producer supplemented added Co at 0.39 ppm. Two producers 
supplemented carnitine at a rate of 22.5 mg/lb.

Lactation diets (Table 10) were provided by 17 of the producers. Fat-soluble vitamins 
were supplemented at rates of 5.2 times vitamin A, 2.2 times vitamin D, 1.6 times 
vitamin E, and 7.3 times vitamin K requirements. Water-soluble vitamins were supple-
mented at rates of 2.2 times thiamin, 2.2 times riboflavin, 4.6 times niacin, 2.3 times 
pantothenic acid, 3.4 times pyridoxine, 2.4 times vitamin B12, 1.4 times biotin, 1.3 times 
folic acid, and 0.5 times choline requirements. One producer supplemented vitamin C 
in lactation diets at a rate of 110 mg/lb of diet. Trace mineral supplementation rates 
were 0.8 times Cu, 3.8 times I, 1.3 times Fe, 1.5 times Mn, 1.9 times Se, and 1.2 times 
Zn requirements. Nine producers supplemented Cr at a rate of 0.20 ppm, and 1 pro-
ducer supplemented added Co at a rate of 0.39 ppm. Two producers supplemented 
carnitine at a rate of 22.5 mg/lb of diet.

Boar diets (Table 11) were provided by 13 of the producers. Fat-soluble vitamins were 
supplemented at rates of 2.8 times vitamin A, 9.3 times vitamin D, 1.8 times vitamin E, 
and 7.0 times vitamin K requirements. Water-soluble vitamins were supplemented at 
rates of 2.0 times thiamin, 2.2 times riboflavin, 4.5 times niacin, 2.3 times pantothenic 
acid, 3.2 times pyridoxine, 3.1 times vitamin B12, 1.6 times biotin, 1.4 times folic acid, 
and 0.6 times choline requirements. One producer supplemented vitamin C in boar 
diets at a rate of 110 mg/lb of diet. Trace mineral supplementation rates were 4.0 times 
Cu, 4.4 times I, 1.4 times Fe, 2.3 times Mn, 1.0 times Se, and 2.8 times Zn require-
ments. One producer supplemented added Se at levels (0.42 ppm) above the maximum 
concentration of 0.30 ppm, which was due to an increased inclusion rate of a premix 
that was also used in other diets. Seven producers supplemented Cr at a rate of 0.21 
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ppm and 1 producer supplemented added Co at a rate of 0.39 ppm. Two producers 
supplemented carnitine at a rate of 27.0 mg/lb of diet.

Nutrient Sources
Along with understanding supplementation rates of vitamins and trace minerals, 
researchers also questioned participants on the sources of specific nutrients (Table 13) 
used within the diets. The most distinguishable differences among sources within this 
survey were associated with the supplementation of vitamin D3 from a cross-linked 
vitamin A/D3 beadlet, potential use of natural (d-alpha-tocopherol) vitamin E as a 
source of vitamin E, and the use of organic trace minerals (Cu, Mn, Se, and Zn). For 
vitamin D3, more than 50% of participants supplemented at least 25% of vitamin D3 
from a vitamin A/D3 cross-linked beadlet across all surveyed diet types. The use of 
natural (d-alpha-tocopherol) vitamin E as a potential source of vitamin E ranged from 
29% to 62% across all surveyed diet types. It is important to note that this question only 
addresses producers that specifically note natural vitamin E as a possible source when 
ordering premix from premix blenders. It does not distinguish whether natural vitamin 
E was used within their premixes or complete diets. Use of organic sources for partial 
or complete supplementation of Cu, Mn, or Zn ranged from 0 to 46% across surveyed 
diet types. Organic Se for partial or total Se supplementation ranged from 0 to 77% of 
respondents across the survey diet types. Most organic trace mineral supplementation 
occurred in breeding herd and early nursery diets.

Conclusion
Overall, the collected information covered approximately 40% of the U.S. swine sow 
herd. Clearly, there is variation in vitamin and trace mineral supplementation rates 
across the population of respondents within this survey. A wide range of trace mineral 
supplementation practices was used in early nursery and breeding herd diets, along with 
wide variations in fat-soluble vitamin supplementation rates. Different sources of some 
vitamins and trace minerals are also used, which may explain some of the variation in 
supplementation rates of these nutrients. In the future, this survey will be useful in 
developing experimental designs testing vitamin or trace mineral supplementation rates 
in various phases of production. 
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Table 1. Added vitamin and trace mineral concentrations in Phase 1 nursery diets (weaning to 15 lb)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 13 5,015 4,818 378.2 4,000 4,500 4,500 5,001 6,650
D, IU/lb 13 1,010 1,161 1,047 701 775 907 1,000 4,625
E, IU/lb 13 39.1 33.6 12.6 20.0 27.1 30.0 35.0 68.2
K, mg/lb 13 1.7 1.8 0.24 1.4 1.6 1.8 2.0 2.0
Thiamin, mg/lb 5 1.3 1.3 0.19 1.0 1.1 1.4 1.5 1.5
Riboflavin, mg/lb 13 4.3 4.1 0.47 3.5 3.7 4.0 4.5 5.0
Niacin, mg/lb 13 20.8 22.3 5.19 16.4 19.8 20.6 23.8 37.5
Pantothenic acid, mg/lb 13 14.6 13.7 1.65 11.5 12.5 13.5 15.0 17.1
Pyridoxine, mg/lb 11 1.8 1.7 0.44 1.0 1.4 1.8 2.0 2.5
Vitamin B12, μg/lb 13 18.7 17.7 0.11 15.0 15.2 17.5 20.0 20.5
Biotin, mg/lb 11 0.20 0.15 0.41 0.07 0.10 0.12 0.15 0.48
Folic acid, mg/lb 11 0.72 0.74 2.17 0.35 0.45 0.68 0.76 1.64
Choline, mg/lb 6 92.0 111.6 75.9 59.0 59.0 75.8 175.0 250.0
Vitamin C, mg/lb 1 110.3 110.3 --- 110.3 --- 110.3 --- 110.3

Trace minerals
Copper, ppm 13 157.3 111.4 96.9 11.2 15.8 157.7 194.0 248.5
Iodine, ppm 13 0.62 0.52 0.21 0.30 0.34 0.50 0.68 1.00
Iron, ppm 13 104.6 103.5 15.9 89.8 91.3 99.8 109.9 150.0
Manganese, ppm 13 38.2 36.6 7.7 26.5 30.0 34.9 39.8 55.0
Selenium, ppm 13 0.30 0.30 0.004 0.29 0.30 0.30 0.30 0.30
Zinc, ppm 13 3,173 3,032 599.5 1,906 2,804 2,931 3,475 4,002
Chromium, ppm 5 0.20 0.20 --- 0.20 0.20 0.20 0.20 0.20

Conditionally essential nutrients
Carnitine, mg/lb 1 22.5 22.5 --- 22.5 --- 22.5 --- 22.5
Betaine, mg/lb 1 440.0 440.0 --- 440.0 --- 440.0 --- 440.0
1 Thirteen producers provided information for Phase 1 nursery diets, totaling approximately 1,115,400 sows (19.4% of the U.S. sow herd). All reported values are on 
a complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 2. Added vitamin and trace mineral concentrations in Phase 2 nursery diets (15 to 25 lb)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 17 5,513 4,670 1,533 1,362 4,500 4,500 5,001 8,825
D, IU/lb 17 869.0 806.0 239.9 321.0 676.0 800.0 982.0 1295.0
E, IU/lb 17 32.4 28.8 11.4 12.0 20.0 27.3 35.0 56.8
K, mg/lb 17 2.2 1.8 0.69 0.56 1.4 1.8 2.0 3.8
Thiamin, mg/lb 5 1.3 1.3 0.19 1.0 1.1 1.4 1.5 1.5
Riboflavin, mg/lb 17 4.4 3.9 1.0 1.5 3.5 3.8 4.5 6.2
Niacin, mg/lb 17 23.3 21.7 6.9 11.4 18.7 20.5 23.1 37.5
Pantothenic acid, mg/lb 17 16.2 13.5 3.9 4.8 12.0 13.3 15.0 24.9
Pyridoxine, mg/lb 9 1.8 1.8 0.37 1.4 1.5 1.8 2.1 2.5
Vitamin B12, μg/lb 17 20.9 17.5 5.4 7.5 15.0 17.5 20.0 33.5
Biotin, mg/lb 11 0.17 0.16 0.10 0.07 0.10 0.13 0.15 0.45
Folic acid, mg/lb 11 0.80 0.80 0.41 0.40 0.50 0.70 1.0 1.6
Choline, mg/lb 4 102.0 95.0 44.1 59.0 59.0 85.0 140.0 150.0

Trace minerals
Copper, ppm 17 169.1 118.2 96.0 11.2 15.0 156.5 195.1 248.5
Iodine, ppm 17 0.62 0.54 0.21 0.30 0.34 0.55 0.70 1.00
Iron, ppm 17 118.0 106.4 29.0 61.1 89.8 99.8 110.1 166.7
Manganese, ppm 17 33.5 35.0 7.8 24.2 29.1 33.1 39.5 55.0
Selenium, ppm 17 0.29 0.29 0.02 0.22 0.30 0.30 0.30 0.30
Zinc, ppm5 17 2,340 2,081 751.4 75.00 1,908 2,050 2,527 3,294
Chromium, ppm 5 0.23 0.21 0.03 0.20 0.20 0.20 0.24 0.27

Conditionally essential nutrients
Betaine, mg/lb 1 440.0 440.0 --- 440.0 --- 440.0 --- 440.0

1 Seventeen producers provided information for Phase 2 nursery diets, totaling approximately 2,243,900 sows (39.0% of the U.S. sow herd). All reported values are on 
a complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 3. Added vitamin and trace mineral concentrations in Phase 3 nursery diets (25 to 50 lb)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 18 4,979 4,031 1,671 1,650 2,700 4,288 5,000 8,499
D, IU/lb 18 800.2 698.8 251.0 375 445 672 902 1,249
E, IU/lb 18 23.4 21.3 9.3 7.5 16.5 19.9 22.8 45.5
K, mg/lb 18 2.0 1.6 0.73 0.59 1.1 1.8 2.0 3.7
Thiamin, mg/lb 2 1.4 1.4 0.10 1.4 --- 1.4 --- 1.5
Riboflavin, mg/lb 18 3.9 3.4 1.1 1.5 2.5 3.7 4.1 6.0
Niacin, mg/lb 18 21.0 18.9 8.0 7.5 12.0 17.8 22.9 37.5
Pantothenic acid, mg/lb 18 14.6 11.7 4.4 4.9 8.8 11.4 13.9 24.0
Pyridoxine, mg/lb 5 1.9 1.6 0.85 0.40 0.80 1.8 2.4 2.5
Vitamin B12, μg/lb 18 19.2 15.1 6.2 7.5 10.4 14.0 18.1 32.4
Biotin, mg/lb 7 0.12 0.12 0.03 0.06 0.10 0.12 0.15 0.15
Folic acid, mg/lb 6 0.86 0.86 0.52 0.45 0.45 0.62 1.4 1.6

Trace minerals
Copper, ppm 18 159.5 158.0 81.27 11.2 99.5 158.4 200.6 326.5
Iodine, ppm 18 0.55 0.49 0.25 0.22 0.30 0.36 0.67 1.0
Iron, ppm 18 111.9 104.0 31.3 60.9 76.7 102.5 122.9 166.7
Manganese, ppm 18 28.0 29.3 10.9 9.0 24.7 29.8 33.2 55.0
Selenium, ppm 16 0.28 0.29 0.08 0.14 0.30 0.30 0.30 0.30
Zinc, ppm 18 672.6 401.0 959.4 65.8 104.4 120.3 145.8 3,030
Chromium, ppm 2 0.26 0.20 0.09 0.13 --- 0.20 --- 0.27
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

1 Eighteen producers provided information for Phase 3 nursery diets, totaling approximately 2,268,900 sows (39.4% of the U.S. sow herd). All reported values are on 
a complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 4. Added vitamin and trace mineral concentrations in early finishing diets (50 to 120 lb)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 18 2,663 2,565 480.4 1,650 2,320 2,515 3,000 3,400
D, IU/lb 18 447.7 454.0 75.7 364.0 375.0 450.0 501.0 600.0
E, IU/lb 18 11.4 12.3 3.5 7.3 9.3 12.0 15.1 18.1
K, mg/lb 18 1.1 1.1 0.26 0.59 0.91 1.1 1.3 1.5
Riboflavin, mg/lb 18 2.2 2.2 0.59 1.5 1.8 2.2 2.6 4.0
Niacin, mg/lb 18 11.3 12.5 3.14 7.5 10.9 12.0 13.5 22.5
Pantothenic acid, mg/lb 18 7.9 7.7 1.34 4.9 6.7 7.5 8.6 10.2
Vitamin B12, μg/lb 18 10.4 10.0 1.4 7.2 9.0 10.2 10.8 12.0
Biotin, mg/lb 2 0.03 0.03 --- 0.03 --- 0.03 --- 0.03

Trace minerals
Copper, ppm 18 80.8 112.3 81.3 4.6 66.9 135.7 156.7 242.1
Iodine, ppm 18 0.42 0.42 0.25 0.22 0.30 0.30 0.45 1.0
Iron, ppm 18 79.8 86.9 31.3 39.5 70.9 86.0 109.9 123.8
Manganese, ppm 18 21.5 25.2 10.9 6.6 15.0 29.3 33.0 40.0
Selenium, ppm 18 0.27 0.28 0.08 0.14 0.27 0.30 0.30 0.30
Zinc, ppm 18 86.0 98.8 959.4 30.4 78.7 110.0 120.7 150.0
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

1 Eighteen producers provided information for early finishing diets, totaling approximately 2,268,900 sows (39.4% of the U.S. sow herd). All reported values are on a 
complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 5. Added vitamin and trace mineral concentrations in midfinishing diets (120 to 220 lb)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 18 2,360 2,201 434.2 1,600 1,751 2,400 2,547 2,801
D, IU/lb 18 397.7 390.5 68.5 250.0 359.4 400.0 450.0 480.5
E, IU/lb 18 10.1 10.6 3.6 7.3 7.9 9.0 12.6 18.1
K, mg/lb 18 1.0 0.9 0.21 0.58 0.79 1.0 1.0 1.3
Riboflavin, mg/lb 18 1.9 1.9 0.62 1.2 1.5 1.9 2.2 4.0
Niacin, mg/lb 18 10.0 10.7 2.3 7.5 9.4 10.0 12.0 15.7
Pantothenic acid, mg/lb 18 7.0 6.6 1.1 4.9 5.5 6.6 7.7 8.1
Vitamin B12, μg/lb 18 9.2 8.6 1.4 6.0 7.2 8.9 10.0 11.0
Biotin, mg/lb 2 0.03 0.03 --- 0.03 --- 0.03 --- 0.03

Trace minerals
Copper, ppm 18 66.6 82.3 65.0 3.9 10.1 109.1 146.5 161.7
Iodine, ppm 18 0.39 0.37 0.25 0.16 0.20 0.30 0.39 1.0
Iron, ppm 18 73.7 75.0 22.5 32.9 61.5 73.3 88.5 123.8
Manganese, ppm 18 19.4 21.4 10.5 6.4 15.0 22.0 24.5 40.0
Selenium, ppm 18 0.26 0.24 0.04 0.11 0.20 0.24 0.30 0.30
Zinc, ppm 18 77.8 84.8 32.3 30.4 61.5 89.1 100.0 131.2
Cobalt, ppm 1 0.31 0.31 --- 0.31 --- --- --- 0.31

1 Eighteen producers provided information for mid-finishing diets, approximately 2,268,900 sows (39.4% of the U.S. sow herd). All reported values are on a complete 
feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 6. Added vitamin and trace mineral concentrations in late finishing diets (220 lb to market)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 18 2,098 1,903 454.2 1,320 1,600 1,792 2,200 2,800
D, IU/lb 18 355.3 339.0 95.0 187.5 250.0 343.8 408.0 490.0
E, IU/lb 18 8.9 9.1 3.0 3.7 7.5 8.0 10.9 15.2
K, mg/lb 18 0.86 0.81 0.24 0.46 0.60 0.80 1.0 1.3
Riboflavin, mg/lb 18 1.7 1.6 0.43 0.90 1.4 1.5 1.9 2.5
Niacin, mg/lb 18 8.8 9.2 2.2 6.8 7.6 8.3 10.2 15.0
Pantothenic acid, mg/lb 18 6.2 5.7 1.4 3.1 5.0 5.6 6.6 8.4
Vitamin B12, μg/lb 18 8.2 7.5 1.6 3.6 6.9 7.5 8.4 10.1
Biotin, mg/lb 2 0.02 0.02 0.004 0.02 --- 0.02 --- 0.03

Trace minerals
Copper, ppm 17 56.3 65.9 71.0 3.1 8.1 10.0 147.2 160.8
Iodine, ppm 17 0.37 0.34 0.24 0.15 0.18 0.24 0.42 1.0
Iron, ppm 17 69.3 66.5 25.2 30.9 54.1 62.9 80.3 103.1
Manganese, ppm 17 17.7 18.6 9.8 3.3 14.7 19.4 23.0 40.0
Selenium, ppm 17 0.24 0.22 0.08 0.12 0.17 0.20 0.30 0.30
Zinc, ppm 18 71.7 73.8 26.8 30.4 55.0 74.9 90.1 131.2
Cobalt, ppm 1 0.31 0.31 --- 0.31 --- 0.31 --- 0.31

1 Eighteen producers provided information for late finishing, totaling approximately 2,268,900 sows (39.4% of the U.S. sow herd). All reported values are on a com-
plete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 7. Added vitamin and trace mineral concentrations in late finishing diets with ractopamine HCl (220 lb to market)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 7 2,385 2,033 499.7 1,600 1,650 1,800 2,500 2,800
D, IU/lb 7 414.1 351.8 129.5 200.0 250.0 350.0 458.3 490.0
E, IU/lb 7 11.6 9.6 3.4 4.6 8.0 9.5 12.5 14.0
K, mg/lb 7 1.0 0.89 0.22 0.59 0.78 0.9 1.1 1.3
Riboflavin, mg/lb 7 2.0 1.7 0.55 1.1 1.4 1.8 2.2 2.5
Niacin, mg/lb 7 9.2 9.3 1.3 7.5 8.5 9.4 10.0 11.2
Pantothenic acid, mg/lb 7 7.1 6.2 1.7 3.9 5.0 5.9 7.5 8.4
Vitamin B12, μg/lb 7 8.4 7.7 2.0 4.5 6.0 8.0 9.0 10.0

Trace minerals
Copper, ppm 7 66.2 51.4 76.6 3.9 8.9 11.5 154.7 159.7
Iodine, ppm 7 0.37 0.29 0.13 0.20 0.20 0.20 0.37 0.5
Iron, ppm 7 67.1 71.6 19.6 38.6 64.9 66.5 88.7 99.1
Manganese, ppm 7 19.8 18.0 10.2 4.1 4.5 20.9 24.9 27.4
Selenium, ppm 7 0.18 0.21 0.06 0.12 0.15 0.19 0.27 0.28
Zinc, ppm 7 113.9 112.5 29.6 74.8 99.1 105.2 131.2 160.2
Cobalt, ppm 1 0.35 0.35 --- 0.35 --- 0.35 --- 0.35

1 Seven producers provided information for late finishing diets with ractopamine, totaling approximately 556,000 sows (9.7% of the U.S. sow herd). All reported 
values are on a complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 8. Added vitamin and trace mineral concentrations in gilt development diets (45 lb to breeding)1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 17 3,842 4,275 1,111 2,000 4,500 4,536 5,000 5,448
D, IU/lb 17 608.6 736.9 226.0 312.5 600.0 800.0 907.2 1008.0
E, IU/lb 17 23.7 28.4 13.5 7.5 22.0 27.3 30.0 68.2
K, mg/lb 17 1.4 1.5 0.52 0.58 1.08 1.4 2.0 2.2
Thiamin, mg/lb 5 0.9 1.0 0.35 0.5 0.75 1.0 1.25 1.5
Riboflavin, mg/lb 17 3.0 3.4 0.92 1.8 2.5 3.5 4.0 4.5
Niacin, mg/lb 17 15.6 18.3 4.9 9.5 17.5 20.0 20.6 25.0
Pantothenic acid, mg/lb 17 10.7 11.4 2.7 7.0 10.0 11.5 13.0 15.9
Pyridoxine, mg/lb 12 1.6 1.5 0.48 0.40 1.28 1.5 1.8 2.3
Vitamin B12, μg/lb 17 13.7 14.6 3.5 8.8 12.5 15.0 16.9 20.0
Biotin, mg/lb 16 0.11 0.13 0.04 0.03 0.10 0.12 0.15 0.20
Folic acid, mg/lb 15 0.79 0.76 0.33 0.50 0.60 0.68 0.8 1.6
Choline, mg/lb 13 260 246 60.0 118 236 236 278 372
Vitamin C, mg/lb 1 110 110 --- 110 --- 110 --- 110

Trace minerals
Copper, ppm 17 25.1 22.9 30.0 8.8 12.2 15.0 16.5 136.8
Iodine, ppm 17 0.50 0.51 0.30 0.22 0.33 0.38 0.66 1.3
Iron, ppm 17 88.7 97.8 23.1 61.1 89.8 99.8 110.0 149.5
Manganese, ppm 17 30.7 37.2 14.4 14.2 26.5 33.1 50.0 70.0
Selenium, ppm 17 0.29 0.29 0.03 0.20 0.30 0.30 0.30 0.30
Zinc, ppm 17 105.3 121.5 26.8 60.8 110.1 123.8 130.0 173.6
Chromium, ppm 5 0.20 0.20 --- 0.20 --- 0.20 --- 0.20
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

Conditionally essential nutrients
Carnitine, mg/lb 2 22.5 22.5 --- 22.5 --- 22.5 --- 22.5

1 Seventeen producers provided information for gilt development diets, totaling approximately 2,223,600 sows (38.6% of the U.S. sow herd). All reported values are 
on a complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 9. Added vitamin and trace mineral concentrations in gestation diets1

  Count2
Weighted 

Avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 17 4,463 4,710 466.3 3,499 4,500 5,000 5,001 5,448
D, IU/lb 17 696.1 810.3 163.8 498.8 710.2 801.0 973.1 1008.0
E, IU/lb 17 30.0 31.8 11.4 20.0 26.8 30.0 33.6 68.2
K, mg/lb 17 1.6 1.7 0.45 0.75 1.28 1.8 2.0 2.2
Thiamin, mg/lb 5 0.94 1.0 0.35 0.50 0.75 1.0 1.25 1.5
Riboflavin, mg/lb 17 3.4 3.7 0.64 2.5 3.3 3.8 4.3 4.5
Niacin, mg/lb 17 18.4 20.7 5.3 11.0 18.7 20.0 22.3 37.5
Pantothenic acid, mg/lb 17 12.2 12.4 1.8 10.0 11.1 12.5 13.4 15.9
Pyridoxine, mg/lb 13 1.8 1.6 0.51 0.40 1.35 1.5 2.0 2.3
Vitamin B12, μg/lb 17 15.5 16.0 2.2 12.4 15.0 15.4 17.5 20.0
Biotin, mg/lb 17 0.12 0.13 0.03 0.10 0.10 0.11 0.15 0.20
Folic acid, mg/lb 17 0.77 0.76 0.27 0.50 0.60 0.75 0.78 1.6
Choline, mg/lb 17 293.3 277.6 52.0 177.2 236.2 259.9 324.1 358.5
Vitamin C, mg/lb 1 110.3 110.3 --- 110.3 --- 110.3 --- 110.3

Trace minerals
Copper, ppm 17 15.0 16.1 6.0 6.8 13.2 15.0 16.5 35.0
Iodine, ppm 17 0.56 0.53 0.30 0.16 0.31 0.50 0.68 1.3
Iron, ppm 17 101.8 102.2 28.8 45.4 89.9 100.0 115.1 165.0
Manganese, ppm 17 32.5 37.6 13.2 21.2 25.7 38.5 50.0 70.0
Selenium, ppm 17 0.29 0.29 0.04 0.14 0.30 0.30 0.30 0.30
Zinc, ppm 17 112.9 123.0 28.3 56.7 108.0 125.0 147.2 165.0
Chromium, ppm 9 0.20 0.20 --- 0.20 0.20 0.20 0.20 0.20
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

Conditionally essential nutrients
Carnitine, mg/lb 2 22.5 22.5 --- 22.5 --- 22.5 --- 22.5

1 Seventeen producers provided information for gestation diets, totaling approximately 2,223,600 sows (38.6% of the U.S. sow herd). All reported values are on a 
complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 10. Added vitamin and trace mineral concentrations in lactation diets1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 17 4,544 4,729 417.5 3,825 4,500 5,000 5,001 5,448
D, IU/lb 17 707.6 813.1 158.5 500.0 710.2 801.0 973.1 1008.0
E, IU/lb 17 30.5 31.9 11.3 20.0 26.8 30.0 33.6 68.2
K, mg/lb 17 1.6 1.7 0.45 0.75 1.28 1.8 2.0 2.2
Thiamin, mg/lb 5 0.94 1.0 0.35 0.50 0.75 1.0 1.25 1.5
Riboflavin, mg/lb 17 3.5 3.7 0.62 2.5 3.3 3.8 4.3 4.5
Niacin, mg/lb 17 18.8 20.8 5.3 11.0 18.7 20.0 22.3 37.5
Pantothenic acid, mg/lb 17 12.4 12.5 1.7 10.0 11.2 12.5 13.4 15.9
Pyridoxine, mg/lb 13 1.8 1.6 0.51 0.40 1.35 1.5 2.0 2.3
Vitamin B12, μg/lb 17 15.8 16.1 2.1 12.5 15.0 15.4 17.5 20.0
Biotin, mg/lb 17 0.13 0.13 0.03 0.10 0.10 0.11 0.15 0.20
Folic acid, mg/lb 17 0.79 0.76 0.27 0.50 0.60 0.75 0.81 1.6
Choline, mg/lb 17 217.5 242.7 49.3 118.1 236.2 236.2 277.1 307.1
Vitamin C, mg/lb 1 110.3 110.3 --- 110.3 --- 110.3 --- 110.3

Trace minerals
Copper, ppm 17 15.0 16.1 6.0 6.8 13.2 15.0 16.5 35.0
Iodine, ppm 17 0.56 0.53 0.30 0.16 0.31 0.50 0.68 1.3
Iron, ppm 17 101.8 102.2 28.8 45.4 89.9 100.0 115.1 165.0
Manganese, ppm 17 32.5 37.6 13.2 21.2 25.7 38.5 50.0 70.0
Selenium, ppm 17 0.29 0.29 0.04 0.14 0.30 0.30 0.30 0.30
Zinc, ppm 17 112.9 123.0 28.3 56.7 108.0 125.0 147.2 165.0
Chromium, ppm 9 0.21 0.20 0.01 0.20 0.20 0.20 0.20 0.22
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

Conditionally essential nutrients
Carnitine, mg/lb 2 22.5 22.5 --- 22.5 --- 22.5 --- 22.5

1 Seventeen producers provided information for lactation diets, totaling approximately 2,223,600 sows (38.6% of the U.S. sow herd). All reported values are on a 
complete feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 11. Added vitamin and trace mineral concentrations in boar diets1

  Count2
Weighted 

avg3 Avg
Standard 
deviation Low 25% Median 75% High

Vitamins
A, IU/lb 13 4,795 5,113 862.8 3,499 4,526 5,000 5,708 7,000
D, IU/lb 13 730.9 839.7 201.3 498.8 700.3 800.0 973.1 1,188
E, IU/lb 13 32.8 35.2 14.1 20.0 26.8 30.0 45.0 68.2
K, mg/lb 13 1.6 1.6 0.46 0.83 1.19 1.7 2.0 2.2
Thiamin, mg/lb 5 0.96 0.9 0.53 0.04 0.48 1.0 1.25 1.5
Riboflavin, mg/lb 13 3.5 3.7 0.67 2.5 3.4 3.8 4.3 4.5
Niacin, mg/lb 13 18.8 20.4 3.0 15.0 18.8 20.5 22.5 25.0
Pantothenic acid, mg/lb 13 12.6 12.6 1.9 10.0 11.5 12.5 13.1 16.8
Pyridoxine, mg/lb 10 1.7 1.5 0.74 0.06 1.00 1.5 2.1 2.3
Vitamin B12, μg/lb 13 17.8 21.1 15.8 12.4 15.0 16.9 20.0 73.1
Biotin, mg/lb 13 0.14 0.15 0.07 0.10 0.10 0.13 0.18 0.29
Folic acid, mg/lb 13 0.84 0.82 0.32 0.50 0.58 0.75 1.05 1.6
Choline, mg/lb 10 289.8 325.3 230.8 118.1 218.5 265.5 357.3 945.0
Vitamin C, mg/lb 1 110.3 110.3 --- 110.3 --- 110.3 --- 110.3

Trace minerals
Copper, ppm 13 16.6 19.8 10.6 11.2 13.7 15.1 23.9 46.5
Iodine, ppm 13 0.62 0.61 0.31 0.22 0.36 0.52 0.71 1.3
Iron, ppm 13 109.6 109.0 26.9 61.1 90.1 105.8 122.5 165.0
Manganese, ppm 13 35.3 45.1 22.9 21.2 28.1 38.5 64.9 96.8
Selenium, ppm 13 0.31 0.31 0.03 0.30 0.30 0.30 0.30 0.42
Zinc, ppm 13 122.3 142.5 50.5 83.8 112.8 129.8 170.0 279.3
Chromium, ppm 7 0.21 0.21 0.08 0.20 0.20 0.20 0.20 0.24
Cobalt, ppm 1 0.39 0.39 --- 0.39 --- 0.39 --- 0.39

Conditionally essential nutrients
Carnitine, mg/lb 2 27.0 27.0 --- 27.0 --- 27.0 --- 27.0

1 Thirteen producers provided information for boar diets, totaling approximately 1,921,100 sows (33.4% of the U.S. sow herd). All reported values are on a complete 
feed basis.
2 Count shows the number of producers who added levels of a nutrient.
3 Weighted averages were calculated using the sumproduct function of Excel in which the producer supplementation rate was multiplied by the size of the producer 
(sow herd size), and after summing those products they were divided by the total number of sows for all participating producers.
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Table 12. Comparing average industry supplementation rates to NRC requirements1

Breeding herd
Nursery Finishing Gilt development2

  Phase 1 Phase 2 Phase 3   Early Mid Late Ractopamine   Grower Gestation Gestation Lactation Boar
Vitamins

A 4.8 4.7 5.1 4.3 3.7 3.2 3.4 3.3 1.1 2.6 5.2 2.8
D 11.6 8.1 7.7 6.7 5.7 5.0 5.2 4.9 0.9 2.2 2.2 9.3
E 4.6 4.0 4.3 2.5 2.1 1.8 1.9 2.6 0.6 1.6 1.6 1.8
K 7.7 7.8 7.1 4.7 4.0 3.6 3.9 3.0 3.0 7.3 7.3 7.0
Thiamin 1.9 2.9 3.2 0.0 0.0 0.0 0.0 1.0 1.0 2.2 2.2 2.0
Riboflavin 2.3 2.5 2.5 2.0 2.1 1.8 1.9 1.3 0.9 2.2 2.2 2.2
Niacin 1.6 1.6 1.4 0.9 0.8 0.7 0.7 0.6 1.8 4.6 4.6 4.5
Pantothenic acid 2.5 3.0 2.9 2.1 2.1 1.8 1.9 1.4 0.9 2.3 2.3 2.3
Pyridoxine 0.5 0.6 1.2 0.0 0.0 0.0 0.0 1.5 1.5 3.4 3.4 3.2
Vitamin B12 2.0 2.2 2.2 2.2 3.8 3.3 3.4 1.5 1.0 2.4 2.4 3.1
Biotin 4.2 7.1 5.2 1.2 1.1 1.0 0.0 2.5 0.6 1.4 1.4 1.6
Folic acid 5.5 5.9 6.3 0.0 0.0 0.0 0.0 2.5 0.6 1.3 1.3 1.4
Choline 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.8 0.2 0.5 0.5 0.6

Trace minerals
Cu 18.6 19.7 31.6 28.1 27.4 22.0 17.1 5.7 2.3 1.6 0.8 4.0
I 3.7 3.9 3.5 3.0 2.7 2.4 2.1 3.7 3.7 3.8 3.8 4.4
Fe 1.0 1.1 1.0 1.4 1.9 1.7 1.8 1.6 1.2 1.3 1.3 1.4
Mn 9.1 8.8 9.8 12.6 10.7 9.3 9.0 18.6 1.5 1.5 1.5 2.3
Se 1.0 1.0 1.1 1.4 1.6 1.5 1.4 1.4 1.9 1.9 1.9 1.0
Zn 30.3 20.8 5.0 1.6 1.7 1.5 2.3 2.0 1.2 1.2 1.2 2.8

1 Table values represent average supplementation rates as a proportion to total dietary vitamin and trace mineral requirements from the NRC 2012.
2 Gilt development supplementation rates were compared to the NRC requirements of growing pigs from 55 to 100 lb and also to gestation requirements since most strategies for feeding the developing 
gilt were related to those two diet types.
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Table 13. Percentage of participating producers using alternative vitamin and trace mineral sources
Nursery Finishing Breeding herd

  Phase 1 Phase 2 Phase 3   Early Mid Late Ractopamine  
Gilt  

development Gestation Lactation Boar
Participating producers 13 17 18 18 18 18 7 17 17 17 13

Vitamins
A/D1 92% 76% 67% 67% 67% 67% 86% 65% 65% 65% 54%
E2 38% 62% 56% 56% 33% 33% 29% 41% 41% 41% 38%

Trace minerals3

Cu 15% 18% 6% 0% 0% 0% 0% 29% 29% 29% 46%
Mn 15% 18% 6% 0% 0% 0% 0% 29% 29% 29% 46%
Se 69% 47% 33% 6% 6% 6% 0% 76% 76% 76% 77%
Zn 15% 18% 6%   0% 0% 0% 0%   29% 29% 29% 46%

1 Values represent the percentage of participating producers that provide at least 25% of vitamin D3 from a vitamin A/D3 cross-linked beadlet.
2 Values represent the percentage of participating producers that specify natural (d-alpha-tocopherol) vitamin E as a potential source of vitamin E.
3 Values represent the percentage of participating producers that supplement partial or complete trace mineral concentrations from organic sources.
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