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The Effects of Corn Gluten Feed and Corn Dried Distillers Grains as
a Replacement for Soybean Meal on Boer Type Goat Diets
S.J. Costigan, A.R. Crane, J.L. Lattimer, and C.K Jones

Abstract

No information regarding the use of corn dried distillers grains (DDGS) or corn gluten feed
(CGF) is available in the 2007 Nutrient Requirements of Small Ruminants (NRC, 2007). This
has caused a lack of knowledge about improving the nutritional requirements of the growing
goat industry. The objective of this study was to evaluate the ability for CGF and DDGS to
economically replace soybean meal (SBM) in Boer-type goat diets without affecting growth
performance. This 35 d study included 75 Boer-type goats (26.9 +0.2 kg) at approximately 70 d
of age. Goats and treatments were randomly assigned to pens. There were 25 pens with 3 goats
per pen, and pen was the experimental unit. There were 5 isocaloric and isonitrogenous
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S.J. Costigan, A.R. Crane, J.L. Lattimer, and C.K Jones

Feed Costs Per Goat Based on ADFI Based on Treatment
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treatments for the study: 1) SBM; 2) 100% DDGS/0% CGF; 3) 66% DDGS/33% CGF; 4) 33% Treatment T — Quadratic P~ 0.038
DDGS/66% CGF; 5) 0% DDGS/100% CGF. Goats and feeders were weighed weekly to
Conclusions calculate ADG, ADFI, and F:G. The data was analyzed using the GLIMMIX procedure of SAS
(Cary, NC, V.4.4). There were no detected differences between treatments according to final
BW, ADG, and F:G (P>0.05). Feeding goats a diet consisting of SBM increased (P=0.0008)
feed costs/goat by approximately $0.04/kg of feed. This caused feed costs for goats being fed
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corn co-products to be lower than the feed costs for goats being fed SBM. Feeding a diet of
corn co-product also increased (P=0.038) ADFI of the goats by approximately 0.045 kg/d,
though there was no detected (P=0.444) difference in ADG. In conclusion, this study supports
the use of CGF or DDGS as an economic replacement for SBM in Boer type goat diets.

Results . . SBM
reatment Treatment

* No detected differences between treatments T
Conclusions

according to final BW, ADG, and F:G ratio
(P>0.05).

* Feed costs for goats fed corn co-products is lower
(P=0.0008) than feed costs for goats feed SBM by
approximately $0.04/kg of feed.

* Feeding goats corn co-products increases
(P=0.038) ADFI of goats by approximately
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Introduction

* The number of goats in the U.S. has increased
by 211% in the last 15 years. That’s going from
1.3 million to 2.6 million (NASS, 2012 and
2017).

* No information regarding the use of corn dried
distillers grains (DDGS) or corn gluten feed
(CGF) is available in the 2007 Nutrient

Average Body Weight on d 35, ADG, and G:F Ratio

The Effects of Corn Gluten Feed and Corn Dried Distillers Grains as Treatment SBM 100% DDGS  66% DDGS/33% CGF  33% DDGS/66% CGF ~ 100% CGF  Linear P-value

a Replacement for Soybean Meal on Boer Type Goat Diets

Requirements of Small Ruminants (NRC, 2007) 0.045 kg/d ' of ‘ "" 5 32.2 313 31.3 0.877
¢ There is an increased demand for economical S e . . s ; AVg. BW d 35 s 2 : : s
* N d P>0.05) of diet affecting feed cost: o't . S = 2
ek fin et zoats. p;/;;‘oz‘;em(_ ) of diet atiocting feed costs i S.J. Costigan, A.R. Crane, J.L. Lattimer, and C.K Jones DG o/d 146 128 132 0.444

* Corn co-products are relatively cheap to use as a * CGF and corn DDGS can economically replace

SBM in Boer-type goat diets.

Avg. G:F 0.13 0.13 0.12 0.442

protein source. Figure 1. Weekly weighing of goats.

Introduction

them.

Objective
* To evaluate the abilbity for CGF and DDGS with 1 Quadratic P=0.038 1‘: l Treatment P = 0.0008 ° The number Of goats in the US has increased by 21 1% in the
f;i::dl: :’a:g;ont;;a:zafe;fﬁhfj;::m:f:l - o _ — | last 15 years. That’s going from 1.3 million to 2.6 million goats

Materials and Methods ' [ g7 MR (NASS, 2012 and 2017).
 sperimeninl Den: Copliey i Sos e : * There is an increased demand for economical diets for meat aneran Day s Asodion The Effects of Corn Gluten Feed and Corn Dried Distillers Grains as
mamars Gos = e e MIDWEST a Replacement for Soybean Meal on Boer Type Goat Diets

* 1)SBM 04 S s grow rapidly in the coming years (Goat Extension 2019). )
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* 3)66% DDGS/33% CGF 02 ’ * Published research on goat nutrition is limited. So, producers R T oy s

* 4) 33% DDGS/66% CGF 1 = : E . s

- 5 0% DDOS/ 100% COF , I , i I s I s T T have little options for economic ingredient comparisons.

o/ Cotlectfon Defull: Tho stidy dasiecl 35 diand * No information regarding the use of corn dried distillers grains

Conclusion

B o sy 0O A S e b (DDGS) of corn ghiten fsed (CGF) is available in the 2007
age and 2§'ii 02kg .ofwelght. Treatment il 2 3 4 R Linear P-value involvement in study design, collection, analysis, . 5 g . ® NO deteCted dlffer €nces between treatments accordlng tO ﬁnal
= Ihere wers 29 prs with 3 ot per pon. Avg. BWd 35 322 322 313 313 315 0.877 or interpretation of data nor in the writing of the Nutl‘ 1ent Requ1rements Of Small RumlnantS (NRC9 2007) BW ADG and FG ratio ( P>O O 5)
Avg. BW d 35 5 4 5 . 5

* Feed added was weighed daily.

report. We would also like to express appreciation

< Ginals ‘and teeders were! whighed heeskiy) to I ADC g0 15 146 128 132 126 0.444 N i e B e » Corn co-products are relatively cheap to use as a protein source. : _
calculate ADG, ADFI, and F:G ratio. Avg. F:G 0.14 013 013 012 0.11 0.442 :;der;adua: res:;ch fund, ando;],:gwou?; m:?; P y p p * Feed costs for goats fed corn CO—pl’OdllCtS i1s lower (P—OOOOS)

* Data Analysis: Used GLIMMAX procedure of
SAS (Cary, NC..v. 4.4).

Figure 5. Average body weight on d 35, ADG, and F:G ratio for each treatment.

give picture credit to Taylor Belle.

Objective

To evaluate the ability for CGF and DDGS to economically
replace soybean meal (SBM) in a Boer type goat growth
performance diet.

The Effects of Corn Gluten Feed and Corn Dried Distillers Grains as
a Replacement for Soybean Meal on Boer Type Goat Diets
S.J. Costigan, A.R. Crane, J.L. Lattimer, and C.K Jones

Experimental Procedures

* 75 grower Boer goats, approx. 70 d of age and 26.9 + 0.2 kg
weight.

* 3 goats/pen and 5 pens/treatment

* Isocaloric and isonitrogenous dietary treatments consisted of:

A) Soybean meal
B) 100% DDGS /0% CGF
C) 66% DDGS/33% CGF
D) 33% DDGS/66% CGF
E) 0% DDGS/100% CGF
 Feed added to feeders was weighed daily.
* Goats and feeders were weighted weekly to calculate ADG, ADFI,
and F:G.

* GLIMMIX procedure of SAS was used to analyze the date (Cary,
NC., v.4.4)

Conclusions

than feed costs for goats feed SBM by approximately $0.04/kg
of feed.

* Feeding goats corn co-products increases (P=0.038) ADFI of
goats by approximately 0.045 kg/d.

* No evidence (P>0.05) of diet affecting feed costs per/kg of gain.

* CGF and corn DDGS can economically replace SBM in Boer-
type goat diets.
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Major Components

WHY (introduction)
* 3-5 bullet points

expla ININEG Why the Evaluating the efficacy of Medium Chain Fatty Acids as an Antibiotic %
k Replacement for Zinc Oxide and Carbadox in Nursery Pig Diets K- STATE

C.J. Comstock, A.B. Lerner, C.K. Jones Research and Extension

research is important
and establishing the T

Department of Animal Sciences and Industry, Kansas State University, Manhattan

» |ncreased regulatory and consumer pressure on the ADG dO to d19 ADFI dO to d19
resea rC h ga p agricultural industry to limit use of antibiotics in livestock 300 P<0.0001; SEM: 8.7 350 391 P=0.0004; SEM: 10.6
A\ i i i 255 298
. spemes. has fprced industry pr.ofegsmnals to look for )50 242 e 300 276 - - 284
N alternative options for nursery pig diets. 202 207 197 250
A « One of these alternatives is the use of Medium Chain %200 %200
Fatty Acids (MCFA). o 150 & 150
« With limited research on the efficacy of MCFA diets, this 2 100 = 100
study focused on assessing the ability of MCFAs to 50 50
replace traditionally used Zinc Oxide (ZnO) and 0 c a ab bc c abc 0 b a ab b b ab
carbadox concentrations in weaned pig diets, while \ \
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Objective ¢ c “ c
Treatments Treatments

- To evaluate the efficacy of MCFAs as an effective

alternative for traditionally used antibiotics ZnO and dO0 to d35 Control Carbad Ce6:C8:C10
orhadox 3’ . [ \ W-EWW- "'
: ; \ b b b b b
Experlmental De5|gn 3442 377¢ 3744 3554 339° 35464 0.0012 J

» 360 weaned pigs (DNA 200 x 400; 5.4+kg) were
allotted to each experimental unit (pen) and placed on

WHAT (objectives)

ADFI 4923 5362 5172 4883b 463> 494 11.5 0.001

one of six treatment diets. " .
\\, . Six pigs per pen were used to form total of 10 Bt A G:F 0.70 0.70 0.72 0.73 0.73 0.73 0.012 0.32 '
replicates per treatment in a completely randomized
- Treatments were fed in 3 phases, with phase 1 being
d0 to d7, phase 2 being d8 to d 19 and a common « Pigs that were fed ZnO and carbadox during phase 1 and 2 performed significantly better than those on control and R2 diets
phase fed from d 20 to 35. for treatment period (d0 to d19) ADG.
- Treatments were as follows: « For overall(d0 to D395) study, pigs fed ZnO performed significantly better than those fed R2, with all other diets being
H OW + Treatment 1- Control intermediate.
» Treatment 2- Zinc Oxide » Pigs fed the FORMI diet were not significantly different in their ADG or ADFI from Zno or Carbadox for the treatment (dO to
« Treatment 3- 50g/ton carbadox d19) or overall (dO to d35) periods.
(m ate ria IS a n d m eth Od S) « Treatment 4- 1% C6:C8:C10 « G:F did not change significantly regardless of treatment.
» Treatment 5- 1% Feed Energy R2 (Feed Energy - -
Corp., Des Moines , 1A) Future Directions

» Treatment 6- 1% FORMI GML (ADDCON, + The results of this study warrant further research to be conducted on the effects of MCFA as a replacement for antibiotics in

 Experimental design, Biterfld-Wolfen, Germany)
- -
t re at m e ntS’ eX p e rl m e nta I u n It » Individual pig and feeder weights were collected c 9

on a weekly basis. . : . )
. All data was analyzed using the PROC GLIMMIX Thank you to the Dr. Mark and Kim Young Undergraduate Research Fund and ADDCON (Bitterfeld-Wolfen, Germany) for

¢ B a S i C CO I I e Ct i O n d Eta i | S (a ge’ procedure of SAS (SAS Inst., Cary, NC). their financial support on this research project.
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Evaluating the efficacy of Medium Chain Fatty Acids as an Antibiotic

Replacement for Zinc Oxide and Carbadox in Nursery Pig Diets
C.J. Comstock, A.B. Lerner, C.K. Jones

\

Department of Animal Sciences and Industry, Kansas State University, Manhattan

Introduction

» |ncreased regulatory and consumer pressure on the

_ _ n EEEeSEE ADG dO to d19 ADFI dO to d19

agricultural industry to limit use of antibiotics in livestock 300 P<0.0001; SEM: 8.7 350 391 P=0.0004; SEM: 10.6
species has fprced industry pr.ofegsmnals to look for Jeo 255 542 e 300 576 298 . — 284
alternative options for nursery pig diets. . 202 207 197 250

« One of these alternatives is the use of Medium Chain %200 %200
Fatty Acids (MCFA). o 150 & 150

« With limited research on the efficacy of MCFA diets, this 2 100 = 100
study focused on assessing the ability of MCFAs to 50 50
replace traditionally used Zinc Oxide (ZnO) and 0 c a ab bc c abc 0 b a ab b b ab
carbadox concentrations in weaned pig diets, while \ \
maintaining growth and feed intake. Q‘&f'a\ "v.?o " éb‘b'& & @%& &5‘0 15‘0 ,bb°+ 4 & <(ci‘*"é\

2 %
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Objective © A Ny A
: . Treatments Treatments
- To evaluate the efficacy of MCFAs as an effective

alternative for traditionally used antibiotics ZnO and dO to d35 m C6:C8:C10 mmm- '

carbadox.

= b b b b b I
Experlmental De5|gn 3444 377¢ 374° 3554 339" 3594 0.0012 J
- 360 weaned pigs (DNA 200 x 400; 5.4+kg) were b b b b
allotted to each experimental unit (pen) and placed on ADF 492° >36% 5177 4887 463> 4947 11.5 0.001
one of six treatment diets. ",
. Six pigs per pen were used to form total of 10 L’E A G:F 0.70 0.70 0.72 0.73 0.73 0.73 0.012 0.32

replicates per treatment in a completely randomized
block design.

- Treatments were fed in 3 phases, with phase 1 being
d0 to d7, phase 2 being d8 to d 19 and a common
phase fed from d 20 to 35.

- Treatments were as follows:

- Treatment 1- Control

» Treatment 2- Zinc Oxide

« Treatment 3- 50g/ton carbadox

« Treatment 4- 1% C6:C8:C10

» Treatment 5- 1% Feed Energy R2 (Feed Energy
Corp., Des Moines , |A)

« Treatment 6- 1% FORMI GML (ADDCON,
Bitterfeld-Wolfen, Germany)

Conclusion

« Pigs that were fed ZnO and carbadox during phase 1 and 2 performed significantly better than those on control and R2 diets
for treatment period (d0 to d19) ADG.

« For overall(d0 to D395) study, pigs fed ZnO performed significantly better than those fed R2, with all other diets being
intermediate.

» Pigs fed the FORMI diet were not significantly different in their ADG or ADFI from Zno or Carbadox for the treatment (dO to
d19) or overall (dO to d35) periods.
« G:F did not change significantly regardless of treatment.

Future Directions

» The results of this study warrant further research to be conducted on the effects of MCFA as a replacement for antibiotics in
nursery pig diets.

Acknowledgements

Materials and Methods

 Individual pig and feeder weights were collected
on a weekly basis.

- All data was analyzed using the PROC GLIMMIX
procedure of SAS (SAS Inst., Cary, NC).

« Thank you to the Dr. Mark and Kim Young Undergraduate Research Fund and ADDCON (Bitterfeld-Wolfen, Germany) for
their financial support on this research project.
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Effects of replacing antimicrobials with medium

_(W J) Impact of Medium Chain Fatty Acids products and the replacement of commonly used antibiotics in Swine feed

Kansas State w) chain fattv acids in nurserv piq diets
niversity |numnton

Department of Animal Sciences and Industry, Kansas State University, Manhattan

Impact of treatment on ADFI

Undergraduate Research, Kansas State University, Manhattan, Kansas

Introduction

» Carbadox is an antimicrobial commonly used in

Introduction

feed additives in the swine industry today. They are used
therapeutically to prevent diarrhea in post-weaning pigs and are
known to enhance growth performance and feed efficiency.

on human health and the environment as well. There is a
response to search for alternative feed additives for disease
protection and growth in the industry.

Medium Chain Fatty Acids (MCFA) can become bactericidal,
antiviral, and bacteriostatic because of their ability to bind to
membrane proteins of viruses and bacteria and ‘leak” contents.

There is, however, little research showing their efficacy in
improvement of growth performance and disease prevention in
swine diets.

Pigs were weighed weekly as well as measurements of feed
disappearance and fecal scores. Individual treatment diets
included:

. Control

1

2

3. 50 g/ton carbadox

4. 1% blend of C6:C8:C10
5. 1% Feed Energy R2 (Feed Energy Corp, Des Moines IA)
6

Statistical analysis was conducted using SAS GLIMMIX for pig
growth and a P value of P> 0.05.

D

ADG G/

Overall Treatment Period

The overall treatment in d0 to 19
showed significantly greater
(P<0.05) Average Daily Gain (ADG)
for ZnO and Carbadox than the

and FORMI showed similar (P>0.05)
Average Daily Feed Intake (ADFI) in

Conclusions

+ Some MCFA diets show comparable growth to these leading diets, but more research is
necessary to conclude its ability to be a leading competitor for the swine industry.

Acknowledgements

D
Special Thanks to Dr. Mark and Kim Young Undergraduate Research Fund and ADDCON

U.S. swine diets due to its bactericidal properties
that improve growth and feed efficiency. Concern
has arisen over its potential for antimicrobial
resistance. Furthermore, carbadox residues in pork
carcasses have proven to be carcinogenic.

« Zinc Oxide (Zn0O) has been preventatively used to
combat E. coli associated diarrhea, while improving
growth, feed efficiency, and mortality. However,
excess Zn is excreted in manure and can cause
environmental pollution. Bacteria have also been
shown to adapt to ZnO in the gut.

* Given these concerns, it has become paramount to

* Treatment groups included: negative control; 3000
ppm Zn0O in phase 1 and 1500 ppm in phase 2; 50g/ton
carbadox; 1% C6:C8:C10 blend; 1% Feed Energy R2
(Feed Energy Corp., Des Moines, IA); 1% FORMI GML
(ADDCON, Bitterfeld-Wolfen, Germany).

+ Diets were fed in phases: Treatment phase 1 from d 0
to 7, treatment phase 2 from d 8 to 19, and common
phase 3 from d 20 to 35. Pigs and feeders were
weighed weekly to calculate ADFI, G:F, and ADG.

+ Data were analyzed using PROC GLIMMIX of SAS
(SAS Institute, Cary, NC) with a=0.05.

125.00
300.00
275.00

150,00

Owerall Treatment d 0o 19 (P=0.0004) =e—Cverall d 0 to 35 (P=0,001)

536.00

321.00
298.00
a 284.00

276.00 |
ab 262.00

255.00
| i]

Impact of treatment on d 19 BW

P<0.00001

10.26

10.05

9.34
9.11

For the total treatment period (d 0 to 19), pigs fed
Zn0 or carbadox had greater (P<0.0001) ADG
than Control or R2 diets, with FORMI and
C6:C8:C10 blend being intermediate.

During Phase 1, ZnO and carbadox had greater
(P<0.0001) ADFI than C6:C8:C10 or R2 diets, while
FORMI and control diets were intermediate. A
palatability issue is the likely culprit for low intake
of R2 diets.

Differences in G:F during Phase 1 were not
significant. During Phase 2, pigs fed C6:C8:C10
had greater (P=0.043) G:F than those fed control
diets, with other diets being intermediate. Overall

= : overall treatment and likely find products that can serve as a suitable b ! e : N
Objective PIETTYPE accounted for increased ADG. alternative to carbadox and/or ZnO. Medium chain (d 0 to 35) no significant impact (P=0.32) was
.. _ " Carbadox, C6:C8:C10, and FORMI fatty acids (MCFA) have been suggested due to 20000 Conol 200 Cobadox  CECECIO  R2 FORMI observed on G:F.
- The objective of this study was to test the effect of common feed additives showed similar ADG in overall : . . .
as antibiotics like ZnO and Carbadox compared to MCFAs on weanling pig » treatment (P>0.05). Overall study 'lI'IE.I_r thE:ﬂtlﬂl bactericidal and am_:“f"al effects, and « These data suggest that ZnO and carbadox
growth performance. Overall Study (d0 to 35) showed ZnO diet ADG ability to improve growth, feed efficiency and moact of trestment o Phase 2 G F continue to improve nursery pig performance.
significantly higher than R2 mortality in swine. However, there is currently little Products such as FORMI GML and C6:C8:C10
: (P<0.05). All other diets were similar data available on its efficacy in nursery swine diets Fro0s h Its similar t bad hile oth
Materials & Methods (P>0.05). . 0.84 show results similar to carbadox, while others
_____ Materials & Methods show resuts imilar to carba
. : " jeclive ) 0.79 0.79 .
vAvet:‘):arla?\fd::)Gr::lplagsss‘;vel::duisne: fcI,':")la.l 3::3;;w::t:rp:;:ln;:'r::i:2?it Q To evaluate MCFA as a potential replacement for “I. * Further research is warranted to evaluate the
design. v s orome Py g carbadox and ZnO in m?rse swinz diets o efficacy and inclusion rate of MCFA products to
A total of 60 pens with approximately 6 pigs per pen were used. 2 ry - 5 0.7 0.74 replace feed-grade antimicrobials.
l‘lj’:;e;e were 10 pens per treatment with the pen as the experimental Materials and Methods 0.74
Treatment diets were fed during the first two phases: i i Acknowledgements
. phase 1 (d0 to 7) + 360 weanling pigs (DNA 200x400, BW 5.410.07 kqg)
+ phase 2 (d7 to 21) - were assigned in a completely randomized experiment 08 - - - — . This project was funded by the Dr. Mark and Kim
*+ A common diet was fed during phase 3 (d21 to 42). with 6 plgsfpen and 10 repllcatesftreatment. Co no Carbadox C6:CA:C10 R2 ORI Young Undergraduate Research Fund.
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Recommendations

Effects of Sodium and Chloride on Nursery Pigs
Growth Performance

Background

Sodium and chloride provide assistance in regulating osmotic
pressure within cells. Chloride is necessary for proper hydrochloric
acid production in the stomach and therefore its concentration can
affect nutrient digestibility (Mahan et al., 1996, National Swine
Nutrition Guide, 2010). Sodium is involved in the absorption of
essential dietary nutrients in the small intestine. If either sodium or
chloride are deficient in the diet, appetite and growth performance
will be decreased. Mahan et al. (1996) found that supplemental
sodium and chloride in the form of salt added to the diet improved
weight gain and feed efficiency during the 14-day post weaning
period. The NRC (2012) recommends that there must be at least

Average Daily Gain

Feed to Gain

Chemical analysis of the diets was similar to formulated values with
the exception that chloride concentration in the negative control diet
with potassium chloride and sodium bicarbonate was slightly lower
than formulated (Table 2).

Pigs fed the positive control diet or the negative control diet with
15.5 Ib of added salt had similar ADG which was greater (P < 0.05)
than the pigs fed the negative control diet with 7 Ib of added salt.
Pigs fed the negative control diet with potassium chloride and
sodium bicarbonate were intermediate.

Pigs fed the positive control diet had the greatest (P < 0.05) ADFI,
while pigs fed the negative control diet with 7 Ib had the lowest

/‘Vﬁxperience in Entomology

Bulleted phrases instead of full sentences
oncise, numbered lists
ick one block text font and stick with it
e careful about capitalization

Preferences of Indian Meal Moth Larvae for Different Dog Foods

Undergrocj\u<1te Research

Department of Entomology, College of Agriculture, Kansas State University

2Department of Animal Science and Industry, College of Agriculture, Kansas State University

Abstract
Indian meal moths (IMM) constantly find ways to be a pest to our
foods (Fasulo et al.1998). When they find a good source of food to
colonize, not only is their destruction the fact they get into all the
products, value-loss from IMM is the result of contamination by larvae
that leave droppings and silken webs in grain and grain
products (Jacob and Calvin 2001). An important concern is if there is
more to the IMM attention to dog food then just the grain components
of the product. Experiments were conducted with eggs of the IMM to
determine if moths would choose and infest the grain-based dog food
in comparison to dog foods with a higher meat content. All
experiments included the laboratory rearing diet for comparison. No-

Methods and Experimental Design

Two sets of experiments were conducted, one as a forced infestation to determine
relative quality of the foods for IMM development, the second being a behavioral
two-choice experiment to see if newly hatched IMM larvae had a preference for
one food more than others. | began by grinding the dog food in a blender to a
particle size ranging from 2mm to 4mm so the IMM larvae could easily infest the
food (Figs. 3, 4, 5 and 6). The ground pet foods had similar particle sizes to that of
the IMM lab diet (Fig. 7) in particle size and the grinding helped to remove the
kibble shape as a variable among the foods. The four dog foods consisted of
product A which is a high quality that has grain, product B will be a lower quality
grain-based, dog food. Product C will be a medium quality food that is grain free.

Then lastly, Product D will be a high end, grain, medicinal dog food.

Results

No-choice forced infestation trials clearly showed that the IMM
lab diet was the most suitable for growth and development of
IMM compared to dog foods, as expected, with an average of
20.5 larvae per jar (Fig. 10). Larvae produced in the four dog
foods had similar numbers with food A having an average of 5
larvae per jar. The two-choice experiment had most larvae
produced in the IMM diet, but the proportion of all larvae that
were in dog food was highest for dog food C, which was twice
the proportion of larvae in the other three dog foods (Fig 11).

0.35% sodium and 0.45% chloride in diets for nursery pigs ADFI. Pigs fed the negative control diet with 15.5 Ib of added salt choice and choice tests confirmed the IMM diet to be the most We placed 25 g of each of the four dog foods and of the IMM diet separately into 3 Two-Choice Study
weighing 15 to 25 Ib. Dried whey which is frequently added to diets and the negalive control with potassam chionde and sodmm preferred and best for larval development forced infestation of 50 IMM glass 120 ml Mason jars (Figs. 3-7-), thus having three complete replicates of the
for weaned pigs, also contributes salt. Because dried whey g@rtf):;?;e weretnintennegztgz T eggs on the four test diets found no significant different among the 5-foods, for forced infestation studies to evaluate the suitability of each dog food
contains approximately 3 to 4% salt, typical practice among swine bg; - e‘:ﬁ';?e?: V?P"S"O %) ";’h“e e ;’he iﬁ::oo:u-ol < four dog foods. In two-choice test that require newly hatched larvae to for larval development of IMM. Each jar was inoculated with 50 IMM eggs and
ukrlonists is to add 7 Ibfion of addifional salt to the diet diet had th cyt foed eici pp'g fed th e oy walk to and infest either lab diet or a dog food, the highest proportion larvae in each jar were counted after 28 days. Two-choice bioassays used
Previously, Shawk et al. (2016) observed that adding 12 Ib/ton of IELTa0 BiE poorcst 1ecd CTRCIETICY. S 10 MIE NEGAIVE CON : ' : : - :

" e A : diet with 7 Ib of added salt and the negative control diet with of larvae selecting any of the dog foods was on product C, which was rectangular plastic tubs (Fig. 8, 30 cm long X 10 cm wide X 15 cm tall) where 50
mﬁgﬂ;gﬂm (;I::f:ln':Z:Zeanhtaelrt;,;gic;Io m :fhaegding - potassium chloride and sodium bicarbonate were intermediate. a medium quality, grain-free food. These results suggest that IMM eggs were put in the middle of the tub and with a dog food on one side and the
Ibfton o salt (018% sodium) to the diet proves to be deficient : Day 14 body weight of pigs fed the negative control diet with 15.5 Ib infestations in warehouses or consumer’s homes could be prevalent IMM Iab diet on the other side. Newly hatched larvae needed to traverse at least

, - pr Na 0.18 Na 0.37 Na 0.37 Na 0.37 Na 0.18 Na 0.37 Na 0.37 < ; i 12 t f food. The larvae would then make the decision of which food
according to NRC standards (0.35% sodium). However, when 12 C10.36 C10.60 C10.35 Cl0.67 C10.36 C10.60 C10.35 of added salt was greater (P < 0.08) than pigs fed the negafive on some dog foods more than others. €l o a Gipio
Ib/ton of salt is added to a diet already containing 10% dried whey, ' ' ' ' control diet with 7 Ib of added salt. Pigs fed the positive control and Purpose they choose to feed and develop on. Jars for the forced infestation and plastic

NRC (2012) recommendations are met. Because the main focus of the negative control with potassium chloride and sodium boxes for the two-choice studies were placed in a growth chamber kept at 25° C

Na0.18 =Na 0.37 Na 0.37 Na 0.37 Na0.18 =Na0.37 Na 0.37

Shawk et al. (2016) was to determine the effects of salt on growth
performance, our study was designed to evaluate the individual
influence of sodium and chloride on growth performance of phase 2

nursery pigs.

Experimental Procedures

Atotal of 360 pigs (DNA 200 x 400, Columbus, NE) were used in a
14-day trial at the Kansas State University Swine Teaching and
Research Center. After 7-days post-weaning, each pig was
weighed and allotted to pens according to body weight. Each pen
contained 6 pigs with an average initial weight of 15 Ib. A fotal of 4
treatments were randomly distributed with a total of 15 replications
per freatment. A sample of each diet was taken and analyzed at
Ward Labs in Keamey, NE. The positive control diet contained 200
Ib/ton of dried whey with 12 Ib/ton of added salt (0.37% sodium and
0.67% chloride; Table 1). This diet showed the best growth
performance of the previous study conducted by Shawk et al.
(2016). The negative control diet contained 144 Ib/ton of lactose
with 7 Ib/ton of added salt (0.18% sodium and 0.35% chloride). The
two additional diets were the negative control plus either 15.5 Ib/ton
of salt (0.37% sodium and 0.60% chloride) or 23 Ib/ton of sodium
bicarbonate and 8 Ib/ton of potassium chloride (0.37% sodium and
0.35% chloride). The negative control diet with 15.5 Ib/ton of added
salt was used to meet the sodium requirement but exceeded
chloride requirement. The last diet was formulated with sodium
bicarbonate and potassium chloride to perfectly met NRC
recommendations for sodium and chloride. Each pen started off
with approximately 25 Ib of feed and feed additions were added
throughout the week as needed. Each pig and feeder was weighed
and recorded ond 0, 7, and 14 in order to calculate ADG, ADFI,
and F/G.

Cl10.36 Cl0.60 Cl0.35

Average Daily Feed Intake

Na 0.18 Na 0.37 Na 0.37
Cl0.36 Cl1 0.60 Cl0.35

Na0.18 =Na0.37 Na 0.37
Cl0.36 C10.60 Cl0.35

Cl0.67 Cl10.36 C10.60 Cl0.35

Day 14 Body Weights

Day 14 BW
24.2

Na 0.18 Na 0.37 Na 0.37
Cl10.36 Cl10.60 Cl10.35

Na0.18 =mNa0.37 Na 0.37
Cl10.36 Cl10.60 C10.35

bicarbonate were intermediate.

Discussion

Overall, pigs fed the positive control diet or the negative control diet
with 15.5 Ib of added salt showed similar ADG. Pigs fed the
negative control diet with 7 Ib of added salt showed the poorest
results. Because both the positive control and the negative control
with 15.5 Ib of added salt met the NRC (2012) standards of 0.35 for
sodium, while the negative control with 7 Ib of added salt was
deficient (0.18), sodium concentrations must be met in accordance
with NRC (2012) standards. If standards are met than ADG and
ADFI will be improved. If a nutritionist is designing a diet for nursery
pigs from 15 to 25 Ib with dried whey, at least 12 Ibfton of salt must
be added to meet NRC (2012) standards. If a nutritionist is
designing a diet for nursery pigs from 15 to 25 Ib with lactose, at
least 15.5 Ib/ton of salt must be added because there is no salt in
lactose. Our results coincide with Mahan et al, 1996 and Shawk et
al, 2016 findings that sodium levels must meet 0.35% in order to
maximize ADG and ADFI.

Because pigs fed the negative control diet with potassium chloride
and sodium bicarbonate had intermediate growth performance
compared with other treatments, the chloride concentration
(analyzing at 0.35% Cl) which was deficient according to NRC
(2012) standards may have limited performance of these pigs.
Therefore, future research should be directed towards determining
the chloride requirement for 15 to 25 Ib pigs.
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The purpose of this research is to determine if the newly hatched
larvae of the Indian Meal Moth differs in its ability to select and infest
a variety of commercial pet foods.

Questions, Hypotheses, and Predictions

Question: How will the small variation between the dog foods affect
the feeding preference of Indian Meal Moths for them?

Hypothesis: The Indian Meal Moth will find will develop better on
grain-based dog food, as represented by product A.

Prediction: With Indian Meal larvae eating grain, | think they will favor
the higher quality grain dog food.

Study System

grains, value-added grain products like pet foods and also in
consumer households. It is commonly found in stored products due to
that being its main source of food. IMMs can get into spices, animal
foods, grains, dried fruit and seeds. A female can lay up to 400 eggs
in her short lifetime. Eggs are laid near a good food source
presumably so larvae do not have to go far (Sambaraju et al.

2016). The most harmful things about the IMM is their ability to get
into stored products and damage them by not only eating them, but
also spinning their web as larvae (Figs. 1 and 2).

Fig. 1. left, Adult IMMs in copula: Fig. 2, IMM eggs

and 50% RH with a L:D photoperiod of 16:8.

Fig. 3-8, top, left to right. ground experimental dog foods A, B, C and D. Fig. 7, bottom, left, IMM Iab diet. Fig. 8, bottom middle,
plastic box, from top, for two-choice bioassay with lab diet on left and dog food on right: black circle is where eggs were deposited.
Fig. 9. bottom right, a laboratory colony of IMM showing mature larvae like those counted in our no-choice and two-choice studies

No Choice Forced Infestation

Average Larvae per Jar

Lab Diet A B C D
Fig. 10. Average number of larvae produced per jar 28 days after addition of 50 IMM eggs.

Conclusions

Even though Indian Meal Moths are drawn specifically to grain
products, dried fruits, dog food, seeds, as well as spices, they
will still get into any stored item. They are still a pest and will
still pose issues especially if food is not stored properly.

Future Directions

The nutritional quality of a pet food can play an important role
in its risk of infestation, so future research could have
experiments in which the concentration of particular nutrients
are varied in a standard diet, to determine which nutrients
influence risk of infestation.
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Evaluating different Boer-type goat grower rations Figure 1. Diet Formulation Figure 3. Average Daily Gain Figure 5. F:G
8o F 3 3 3 5 SEM lﬂ]h DDECS iﬁ% DD(.S 33% DDGS | 0% DDES I
et senen T e b & - .
CGF
H
growth and performance. There have been few pore o ] ey e .
research experiments done on goat growth. Diets zu;:l el 2 B
slllers
‘ were formulate to be isonitrogenous and grains with ' —
zolubles BEEM
isocaloric, and they varied in protein source. The SLRAEGEE (B0 e e BE O " B 100% DDGS/ 0% CGF
. i L cP . P W 66% DDGS 33% CGF
protein sources were soybean meal, dried distillers Com a7 LL3 13.7 13.3 18.0 B 33% DDGS/ 66% CGF
. Soybean 357 622 342 462 381 O0% DDGS/ 100% CGF
grain, and corn gluten feed. Hulls '
Molazses 2.50 2350 250 250 230
Ammonium  1.00 1.00 100 1.00 1.00 1
chlonde
. Limeztone 1.58 123 148 173 198
Salt 030 0.50 0.50 0.50 0.50 0 !
® Se Selenite  0.001 0.001 0.001 0.001 0.009 Treaars
Obiective Vit A 30,000 0.015 0.015 0.015 0.015 0.015
VitD 30,000 0.004 0.004 0.004 0.004 0.004
VitE 20,000 0.001 0.001 0.001 0.001 0.001
To evaluate the effects of replacing SBM with different e — 0.008 0.008 0.008 0.008 0.008 COHCIUSIOHS
Sulfate
levels of DDGS and CGF on Boer goat grower rations, ZuOxide  0.008 0.008 0,008 0.008 0.008 The linear P value of ADG was 0.444, ADFI was 0.371,

e e e
o and also comparing price per pound of gain. mﬁm 0.96 0.83 053 0.0 0.0 e T S e e o and G: F was 0:442, and this concludes that there were
% DDES/ 100% COF @33% 0DGS/ 66% CGF w 66% DDGS/313% CGF w 10024 IDGS: (% CGF mSEM no detectable difference among treatments for ADG,
) ’ Total 100% 100% 100% 100% 100% ADFI, and G: F (P>0.05). The feed cost per goat for this

PrOCEdure experiment for the SBM was $8.89, 100% DDGS/0%
$7.96, 66% DDGS/33% CFG $7.26, 33% DDGS/66%

Figure 4. ADFI

+ Experiment Unit: Pen ) Figure 2. Average weight per treatment per week - 255 CFG $7.54, and 0% DDGS/100% CFG was $7.80.

+ Experimental Unit: Completely Randomized ' o / 2= Feed cost per pound of gain for each treatment groups

] .
* 75 Boer type goats approximately 70 days of age & o '_. o - ) are as followed: SBM $0.77, 100% DDGS/0% CFG
» 3 goats per pen B $0.74, 66% DDGS/33% CFG $0.79, 33% DDGS/66%
! ' e | CFG $0.81, and 0% DDGS/100% CFG $0.86. The feed
_ 6:\:\ " ...‘- . 3l
y 4

* 5 pens per treatment

cost per pound of feed for the control was $0.11, and for
treatments 1,2,3, and 4 it was $0.09. This project
concludes that DDGS and CGF can utilized as
replacements for SBM in grower rations for Boer goats.
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+ Collection of data: Goats and feeders were weighed

weekly for 35 days

* Treatments: 1) soybean meal; 2) 100% DDGS/0%

[ ]
h e CGF; 3) 66% DDGS/33% CGF; 4) 33% DDGS/66% .
o Charts e same or meaningfu
e * Data Analysis: GLIMMIX procedure of SAS with an * -
alpha value of 0.05. 5

= Gradients for titrations
= Red for negative control, green for
positive control

supplements for nursery pig diets, but they have many modern Phase 1 and 2 ADG and ADFI Total G:F
disadvantages, including antibiotic resistance and negative 500 P=0.004 1 P=0.055 P=0.043

environmental impacts. o P=0.0001 - 0g7 P=0.32
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Evaluating the Effects of Medium Chain Fatty Acids on Nursery Pig Health and
Performance Compared to Traditional Feed Supplements C
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daily gain (ADG), average daily feed intake (ADFI), and gain to #20
feed ratio (G:F). 310

100

300 0
Control ZnO Carbadox (C6:C8C:10 FORMI Control ZnO Carbadox C6:C8C:10 FORMI
Conclusions Acknowledgements
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* The other MCFA diets did not show ADF| improvement in
comparison to the control.
« In conclusion, further studies are needed to evaluate if MCFAs are ADDCO

an adequate replacement for carbadox and ZnO.
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Impact of titrating levels of dried distillers grains with solubles as a
replacement of soybean meal on Boer goat fatty acid profiles
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which increases the need for alternative feeds for .
goats. P Linear=0.91 P Treatment=0.19 P Linear=0.91 P Treatment=0.16 * Goat meat accounts for 70% of red meat consumer

P Quadratic < 0.03 P Quadratic < 0.03 worldwide.

Dried distillers grains with solubles (DDGS) are

: * Feed cost per goat was (P>0.001), therefore the most effective
cheaper on a per ton basis than soybean meal (SBM). gl ( )
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Introduction

» There are many methods to determine fat oxidation in
foods, the simplest and most famous is the TBARS assay.

» The TBARS assay is effective, however, it is subjected to
may interferences.

* A very common interference happens to
meat samples that arise from grass fed
beef.

» These samples tend to produce an
orange-brown color during incubation,
which does not have a maximum
absorbance at 532nm interfering with
the analysis capability to detect MDA
concentration.

Samples of grass fed beef were retail displayed for different times, ranging from day zero, to day seven. , S
Samples of eight treatments were frozen with liquid nitrogen and pulverized. '
*» One gram of each sample for all treatment was weighed and placed in a centrifuge vial with water. ‘
*+ The samples were homogenized using a homogenizer at 10,000 rpm for 10-15 seconds.
»+ The samples were centrifuged and filtered with two strips of cheesecloth to remove impurities.
* The supernatant was transferred into a screw cap micro centrifuge tubes with a solution containing
TCA/TBA and incubated in a water bath for 30 minutes at 95 C.

Objective
» The centrifuge tubes were cooled on ice and re-centrifuged.

The objective of this experiment was to access the * From the supernatant solution, two samples were taken.
effectiveness of using butanol extraction to remove color » The first one was directly analyzed in the spectrophotometer with its respective standard curve.

interference in thiobarbituric acid reactive substances assay. ' _ _ : _ -

MDA/TBA Reaction

O O < NH O o o “ - ' . b 2
NH Heat . — NN N R R TR SRR N |
MDA “

* The second set of samples were used for the butanol extraction
+ The butanol wash was made by adding .7mL of butanol to all samples and standard curve, then vortexed for 5 seconds
O followed by another centrifuge session.
MDA-TBA- » The solution divided into two layers based on density and the top layer is used for the analysis in the spectrophotometer.

Adduct
N o oy N sH

N

X

S
N

e %

OH + OH » Two standard curves were necessary for this experiment. The first one is serial dilution of malondialdehyde bis (diethyl
2H20 acetal) -97% with water. Incubated with TBA. This samples were read with the spectrophotometer directly, and the second
one was treated with .7mL of butanol after incubation.




The Good, the Bad, and the Ugly

Evaluating the efficacy of Medium Chain Fatty Acids as an Antibiotic
k Replacement for Zinc Oxide and Carbadox in Nursery Pig Diets K- STATE

C.J. Comstock, A.B. Lerner, C.K. Jones Research and Extension

Department of Animal Sciences and Industry, Kansas State University, Manhattan

Introduction R R e e U R e e e e el

« Increased regulatory and consumer pressure on the

| | o | HEESSEIE ADG dO to d19 ADFI dO to d19

agricultural industry to limit use of antibiotics in livestock 300 P<0.0001; SEM: 8.7 350 391 P=0.0004; SEM: 10.6
species has forced industry professionals to look for 255 298
alternative options for nursery pig diets. 202 207 197 250

» One of these alternatives is the use of Medium Chain EZUD Ezno
Fatty Acids (MCFA). o 150 & 150

With limited research on the efficacy of MCFA diets, this < 100 = 100
study focused on assessing the ability of MCFAs to 50 50
replace ftraditionally used Zinc Oxide (ZnO) and 0 c a ab bc c abc 0 b a ab b b ab
carbadox concentrations in weaned pig diets, while \ \ N

O 3 O 3 > o O 5* \y Y
maintaining growth and feed intake. Qg-‘-"o AF ﬁ@bo o© * OQS‘\ & v ﬁfa-bn (:bo' N Qo‘*'é\
Objective Ny S & ) ’ ¢ &
Treat t Treatments

 To evaluate the efficacy of MCFAs as an effective rearment
alternative for traditionally used antibiotics ZnO and dO to d35 cﬁ C8:C10 mmm- '
carbadox. ! -

b b b b b |
Experlmental DeS|gn 3442 377¢ 374° 3554 3397 359° 0.0012 8

« 360 weaned pigs (DNA 200 x 400; 5.4+kg) were b b b b
allotted to each experimental unit (pen) and placed on ADFI 4927 2367 5177 488° 463> 494® 115 0.001
one of six treatment diets. " .

- SiX pigs per pen were used to form total of 10 B! A . oL L2 e Lo el L el CE

replicates per treatment in a completely randomized

block design. | | _ Conclusion

« Treatments were fed in 3 phases, with phase 1 being

dO to d/, phase 2 being d8 to d 19 and a common « Pigs that were fed ZnO and carbadox during phase 1 and 2 performed significantly better than those on control and R2 diets
phase fed from d 20 to 35. for treatment period (d0 to d19) ADG.
« Treatments were as follows: « For overall(dO to D35) study, pigs fed ZnO performed significantly better than those fed R2, with all other diets being
« Treatment 1- Control Intermediate.
» Treatment 2- Zinc Oxide - Pigs fed the FORMI diet were not significantly different in their ADG or ADFI from Zno or Carbadox for the treatment (dO to
- Treatment 3- 50g/ton carbadox d19) or overall (dO to d35) periods.
» Treatment 4- 1% C6:C8:C10 « G:F did not change significantly regardless of treatment.
+ Treatment 5- 1% Feed Energy R2 (Feed Energy - -
Corp., Des Moines , IA) Future Directions

» Treatment 6- 1% FORMI GML (ADDCON, + The results of this study warrant further research to be conducted on the effects of MCFA as a replacement for antibiotics in
Bitterfeld-Wolfen, Germany)

nursery pig diets.

Materials and Methods
- Individual pig and feeder weights were collected Acknowledgements KANSAS STATE

. Eﬂ 2;::?;5; Z?wzili;zed using the PROC GLIMMIX « Thank you to the Dr. Mark and Kim Young Undergraduate Research Fund and ADDCON (Bitterfeld-Wolfen, Germany) for UNIVERSITY

orocedure of SAS (SAS Inst.. Cary, NC). their financial support on this research project.
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Effects of feeding medium chain fatty acids (MCFA) as a

replacement to
J.M. Lawrence, A.B. Lerner, and C.K. Jones

Department of Animal Sciences and Industry, Kansas State University, Manhattan

Introduction R R R R R L R R R R R

Due to high demands from consumers to limit antimicrobial Impact of Dietary Treatment on Nursery Pig ADFI (d 0 to 19)
usage in nursery pig diets, pork producers are seeking P = 0.0004
replacements that improve growth performance. Some 350
currently used antimicrobials include ZnO and carbadox. 300 391
However, each have their own disadvantages. ZnO can lead to 208
subsequent ground contamination of Zn in soil while = 250
carbadox residue has been found to carcinogenic. Literature > 200
suggests a possible replacement could be medium chain fatty E
acids (MCFA). However very few studies exist that compare < 150
MCFA to Zno or carbadox. 100
Objective 50
« The objective of this experiment was to evaluate the ability 0
of MCFA to replace ZnO and carbadox in nursery pig diets. Control ZnO  Carbadox C6:C8:C10 FORMI
Ex pe rimental Procedures Impact of Dietary Treatment on Nursery Pig ADFI (d 0 to 19)
+ 360 nursery pigs (DNA 200x400;5.4+/-0.06kg;) were used in 350 £=0.0004
a 35-d growth experiment. 300
+ There were 6 pigs/pen and 10 pens/treatment
+ Pigs allotted to pens based on randomized designto10f6 = 230
dietary treatments. — 200
+ Fed in two phases from weaning to d 19 of the experiment %
and a common phase 3 diet fed from d 20 to 35. 150
+ Feeder, pig, and fecal data were collected weekly 100
« Blood Samples taken d 0, 7, 21 and 35.
« Data analyzed using PROC GLIMMEX (SAS version 9.4; 50
Cary NC). 0

Control Zn0O Carbadox C6:C8:C10 FORMI

Experimental Diets
Impact of Dietary Treatment on Nursery Pig G:F (d 0 to 19)

1. Negative Control | P 0.078 Conclusions

5. MCFA (1% R2 (Feed Energy, City, 1A)

6. MCFA (1% FORMI GML (ADDCON; Bitterfeld- 0.00
Wolfen, Germany)

MCFA were variable in perlfﬂn'nance. K ANSAS STATE

« Therefore, more research is needed on MCFA as

a possible replacement to ZnO or other
antimicrobials. UNIVERSITY

1.00
2. ZnO (3,000 ppm in phasel and 1,500 ppm in * During the treatment period, pigs fed ZnQO or
phase 2) 0.80 carbadox had grater ADG than those fed the

control or R2 diets.
3. Carbadox (50 g/ton) . 0.60 « For pigs fed ZnO compared to pigs fed the
-, negative control ADFI was improved with little
o _ impact on G:F.

4. MCFA (1% C6:C8:C10 (MCFA blend) 040 « |t can be concluded that ZnO and carbadoX

0.20 improved weanling growth and feed intake while

Control Zn0 Carbadox C6:C8:C10 R2 FORMI
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Effects of medium-chain fatty acid diets on nursery pig performance

Department of Animal Sciences and Industry, Kansas State University, Manhattan

Introduction
» Carbadox and Zinc oxide are common feed additives in Overall Treatment (d 0 to 19) ADG (P<0.0001) Overall Treatment (d 0 to 19) ADFI (P=0.0004)
nursery pig diets that improve growth performance. 270
« Pressure is increasing to replace carbadox and ZnO due to | 335
disadvantages including building antibiotic resistance and 255 255.0 320 | ,
environment pollution respectively 240 B ] 321.0
« MCFA have shown promise as a feed additive that 242.0 305
improved performance without the drawbacks of carbadox T 225 I8 - 290 a
and ZnO. - =)
8 210 L e 275 - —
Objective < 195 | B < 22‘5’
» To evaluate the effects of MCFA on nursery pig 180 - . 230 il
performance.
165 - — 215 —
150 - 00 .
- Treatment Diets Treatment Diets
Experimental Procedures = Control BZno o carbadox = Control BZno O carbadox
. A study at the KSU Swine Unit used 360 weanling pigs m Feed Energy R2 m FORMIGML C6, C8, C10 B Feed Energy R2 @ FORMIGML C6, C8,C10
- 5.4+
: ‘1?2;:,.2,22:; Sl Overall (d 0 to 35) ADG (P=0.012) Overall (d 0 to 35) ADFI (P=0.001)
550
+ 1) Control 390 |
+ 2)ZnO 3,000 ppm in Phase 1 and 1,500 ppm in Phase 2 575 el . 235 536.0
» 3) carbadox 50 g/ton 377.0 375.0 520 :
* 4) 1% Feed Energy R2 (Feed Energy Corp., Des Moines, 360 I 505 ol 51‘[?.0
1A)
« 35) 1% FORMI GML (ADDCON, Bitterfeld-Wolfen, %345 T % 490 - —
Germany) 6) 1% C6, C8, C10 G 330 - LN = 475 - -
* The treatments were tested for 35 days with treatment diets 2 (@)
being fed from d 0 to 19 and d 20 to 35 being a common 315 . < 460 - m
phase. 445 | -
. 10 replicates/treatment and 6 pigs/pen in a completely 300 - d pgie 430 a Hal
randomized design. 285 - =
+ Pens were the experimental unit. 415 - =
» Alpha-value was set at a<.05. 270 - 400 -
« Weekly recordings were collected of pig weights and feed Treatment Diets Treatment Diets
disappearance. m Control nZn0 O carbadox = Control @Zn0 O carbadox
« Statistics were ran using SAS GLIMIX procedure with data B Feed Energy R2 8 FORMIGML C6, C8, C10 = Feed Energy R2 m FORMIGML C6, C8,C10
considered significant if P < 0.05. &
» Regarding the abc on the resuits, those that do not share a Conclusions
common letter differ P < 0.05.
« Appreciation is expressed to Dr. Mark and Kim Young « Carbadox and ZnO resulted in the greatest nursery pig performance.
Undergraduate Research Fund and ADDCON. - Diets containing MCFA improved pig performance. K ANS AS STATE
- MCFA show promise as a feed additive that can replace carbadox and ZnO
UNIVERSITY
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Effect of products containing medium chain fatty acids (MCFA)
compared to zinc oxide (Zn0O) or carbadox in improving nursery pig performance

. Introduction .

* Pig producers have been looking for alternatives to

antibiotics or feed-based additives, including ZnO and

carbadox, to enhance nursery pig performance.

* ZnO, while it consistently increases performance, has the
tendency to give excess Zn in the manure, which causes

environmental pollution.

* Carbadox, while 1t also has been proven to increase
performance, there is antibiotic resistance associated with

it, which decreases efficiency.

* Feed products containing medium chain fatty acids

(MCFA) have been said to be possible substitutes for

these additives.
. Objective .

To evaluate whether 3 products containing medium chain
fatty acids (MCFA) are able to replace ZnO or carbadox in

improving nursery pig performance.

.Materials and Methods-

* Subject: 360 weanling pigs (DNA 200x400; 5.4 £+ 0.07
kg)

* Experimental Design: Completely randomized design

* Replicates: 10 pens with 6 pigs/pen

* Experiment Unit: Growth - pen, Fecal - pig

* Treatments: Control, 50 g/ton carbadox, 3000 ppm/1500
ppm P2 ZnO, 1% blend of C6:C8:C10, 1% Feed Energy
R2 (Feed Energy Corp., Des Moines, IA), 1% FORMI
GML (ADDCON, Bittrfield-Wolfen, Germany)

* Phases: Treatment Phase 1 (d 0 to d 7)., Treatment Phase
2 (d 14 to d 19), Control Phase (d 20 to d 35)

* Data Collected (weekly): Body weight, feeder weight,

fecal

* Data Analysis: GLIMMIX PROC of Statistical Analysis

System (SAS).

Department of Animal Sciences and Industry
College of Agriculture, Kansas State University, Manhattan, KS 66506, USA

Results

BODY WEIGHT (kg) > > > - .
d0P=0.696 CARBADOX 1% C6:C8:C10 1% FEED 1% FORMI GML
L8 ENERGY R2
d7P=0.003
d19 P =< 0.0001
d35P =0.06
do IS4 do R4 do 4 do E— 4 d0 4 40 E 54

47 =602 47 M= 610 47 = 13 47 W 582 47 582 47 == 61

Sl 419 S 523 d19 IS 10262 d15 S ——10.053b d15 NS 5 1l- d15 [ 511 d1s IS 0 7lzbe

435 IS 1766 435 IS 1870 455 1545 455 1754 435 1747 435 1753

]

4 ]

12 18 10 1] 4 B 12 16 20 a 4 3 12 | ] 0 4 i 12 18 10 0 4 g 12 l6 20 0 4 3 12 1s 20

TREATEMENT ADG (g/day) (d0to d19) P=<0.0001 TREATMENT ADFI (g/day) (d 0 to d19) P =0.0004 TREATh[ENT G:F (d 0 to d 19) P=10.078
380 550
330 450
280 350
2532 3423h 276k 255k
226abe ]
Bz * B I B '
180 150

CONTROL 3000 ppm 50 g'ton 1% FEED 1% FOEMO 1% FEIRI'..!I
P11500 ppm CAFRBADCXK C4: [‘,ﬂ Cl) ENERGY B2 GML

PIZn0

COMTEOL 3000 ppm 50 g'tan 1 % FEED
PLI500 ppen CARBADON Ca: CE Cl0 EMERGY BRI
P2 ZnD

CONTEOL 1% FEED 1% FOEMO
Pl ISDD Tpm CAR_EIADDI Ci: 'I'.',E 2210 ENERGY B2 GMLIL

P2Zn0

UVERALL ADG (g/day) (d 0 to d 35) P=10.012 P=10.078

344ab 3?‘|= 3?|=1. 355ab 359ah

m?ERALL ADFI (g/day) (d 0 to d 35)

S‘h

OVERALL G:F (d 0 to d 35)

P=10.001
517a 438ab 463b 494ab 1

491zb

CONTROL 3000 30 ziton 1% 1% FEED 1% FORMI COWTECOL 3000 ppm 50 g/tom 1% FEED 1% FORMI
Pl.flSﬂI:Im::m CAREADOX C6:C2:C10 ENERGYRI  GML P1/1500 ppm CARBADOX Cé: Eﬂ Cld EMNERGYERZ  GML COMTIROE pﬂi?]ﬁrﬁm CA:;JBEED}{ Cé: cg -C10 EN'ERI o Fc.élﬁr_z méﬁm
F1Zn0 F2Za0 P2 Zn0
L
Conclusions - . Acknowledgments -

* Pigs fed the ZnO treatment overall had the most efficient growth performance when looking at ADG, ADFIL.

* Pigs fed the R2 treatment overall had the least efficient growth performance due to reduced palatability.

* There was no significant difference found looking at G:F.

* 7Zn0 and carbadox both have possible negative consequences, but in overall growth performance in nursery pigs MCFA are not a

sufficient substitute.

Thanks to the Dr. Mark and Kim Young
Undergraduate Research Fund and ADDCON for
their contribution to this project.

KANSAS STATE

UNIVERSITY

Researching more about MCFA would help increase efficiency and make them a greater possible substitute for ZnO or carbadox.

KANSAS STATE

UNIVERSITY
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Evaluating alternatives to zinc oxide and antibiotics in nursery pig diets

Department of Animal Sciences and Industry, Kansas State University, Manhattan KS

Introduction Experimental Diets

~ Carbadox and ZnO are used therapeutically to control swine dysentery Zn0 _<'f' * 3,000 ppm Phase 1 Table 1 Interpretation:
and post-weaning diarrhea associated with E. coli. These two products n Wl * 1.500 ppm Phase 2 ~ In Phase 1 (d 0 to 7) ADG and ADFI had a greater significant difference
are used to improve growth and feed efficiency. . (P<0.05) between carbadox, C6:C8:C10, and R2.

~ Disadvantages of these two products include antimicrobial resistance Negative Control < I — ~ Phase 2 (d 7 to 19) observed a significant difference (P<0.0001) in ADG
with carbadox and Zn accumulation in the soil with high concentrated lm._ with ZnO and FORMI GML having greater ADG than other treatments.
use of Zno. Carbadox < * S0g/ton ~ Qverall (d 0 to 35) pigs fed Zn0O or carbadox had greater (P<0.012) ADG

~Medium chain fatty acids (MCFA) could be a solution to these concerns. gy ° Mecadox than those fed the control or R2 diets, pigs fed the C6:C8:C10 blend or

: i 6. C8 €10 _<r" * 1% Sigma blend FORMI had similar (P>0.012) ADG as those fed carbadox.
Obje(:t ive T Wl [* PMI Nutritional Products ~ There proved to be no significant difference (P<0.03) in ADG and ADFI
- in Phase 1, Phase 2, and Overall between ZnO, Carbadox and FORMI
The objective of this study was to test the results of medium chain fatty Start R2 < L n GML.
acids on growth and feed efficiency in weanling pigs when compared to - SRR

carbadox and Zn0O.

FORMI GML '<L * ADDCON, Bitterfeld-Wolfen, Germany

Figure 2: Treatment Feed Diets

~Zn0 and carbadox continue to be good options for producers wanting
to maximize growth performance in early weaning.
~ During the common period, pigs fed Zn0O continued to have greater

(P<0.05) (P<0.05) ADG than those fed R2, with other treatments being

Figures 6: Phase 1 ADFI intermediate.
Phase 1 (P<0.0001)

Conclusions

Experimental Procedures

~ Preparatory: This 35 day study was conducted using 360 weanling
pigs (DNA 200x400; 5.4%0.07 kg BW; 21 days old) to evaluate the
effects of substituting (MCFA) for carbadox and Zn0O.

~ Design structure: Pig were allotted to pens in a completely

Figures 3: Phase 1 ADG (g/d
Phase 1 (P=0.003)

randomized design with 6 pigs to a pen and 10 pens per treatment. SEM (10.7) SEM (7.3) ~ The MCFA-based products had variable performances throughout the
The experimental unit was the individual pens. o= experiment.
» This experiment was conducted in three individual phases: Phase 1 was lidabc _LLisb ~ 1% FORMI GML did not have significantly different (P<0.05) results in

conducted from day 0 to day 7, Phase 2 from day 7 to 19 and Phase 3 ADG and ADFIl in Phase 1, Phase 2 and in the overall treatment period.

from day 19 to 35.

~ Date collection: At each phase change pigs and feeders were
individually weighed to record ADG, ADGI, and the F:G ratio. —

~ Treatment diets were fed for 19 days, then pigs were changed to a - 7n0 - control ™ Carbadox
common diet from day 19 to 35. = C6, C8, C10 WR2 ¥ FORMI GML

Future Directions

ADFI

"~ Zno ~ Control  ~ Carbadox ~ The results of this study suggest that although the MCFA did not
N G, L improve weanling pig growth over ZnO and Carbadox, 1% FORMI GML

~ Data was analyzed using: Statistical Analysis System (SAS version 9.4 may be a promising alternative.
Cary, NC) Phase 2 (P=0.0001) Phase 2 (P<0.004) | - ] ] ]
SEM (11.4) SEM (14.2) ~ Additional research regarding concentrations of MCFA is warranted to
Figure 1: Highlighted Phase operations : — oy T effectively replace ZnO or antibiotics in pork production.
. i i ) } - 2970c 300abc
Allot pigs to pens, add medicated feed, record data 3‘“ — Appreciation is expressed to: Dr. Mark and Kim Young Undergraduate
* Pigs become adjusted to the new location and are I Research Fund and ADDCON. Figure 10: Me with Theodor
fed a pelleted mix to increase consumption ! y
o ——————— —
ADG ADF
™ = Zn0 = Control = Carbadox = Zn0 = Control = Carbadox
¢ WEIEh plgS and mEdiCatEd fEEdEfS, rECDrd data - e m—— - Figure 3: Weanling experimental pigs
o Pi f d h f " tst | Figures 5: Overall ADG (g/d) g ‘\ L -
IES T€€d Changes Trom peliets 1o mea Overall (P=0.012) Overall (P=0.001) : M
4 SEM (8.5) SEM (11.2) .
374ab
""-\_-

488ab

* Weigh pigs and feeders, record data

* Treatment diets were removed and pigs were fed a ! —
common corn based diet '

KANSAS STATE

UNIVERSITY

463b

20 —

ADF
= ZnD = Control = Carbadox
¥ C6, C8, C10 W R2 ® FORMI GML

ADG

= n0 = Control = Carbadox
®C6,C8,C10 mR2 ® FORMI GML
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Research and Extension

Figure 1. Treatment period (d 0 to 33)
S50 g/ton

There has been an increase in
consumer pressure to reduce the use
of ZnO and antimicrobials in swine
diets. There is limited research
evaluating alternatives in nursery pig
growth performance to replace

antibiotics or ZnO. ADFI, g/d 536 4922 5172 4883b

Figure 2. ADG, treatment period d 0 to 19

ADG,d0to 19
300 400

» Experiment Unit: Pens (6 pigs/pen/treatment)
» Atotal of 360 PIC 337 (DNA 200 X 400, initially 5.4 30

abn:

0.06 kg BW) weanling pigs - 300
» Treatments: . m ZnO 2%
» Negative control’ o 150 . {;{? ;Ii Carbadox ;’JEGG
» 3,000ppm Zn0O phase 1; 1,500ppm ZnO < 1% C6:C8:C10 2 150

phase 2 100 B 1% Feed Energy R2
50g/ton carbadox . 1% FORMI GML 100
1% blend of C6:C8:C10 50

0

A U

1% feed energy R2 (Feed Energy Corp, o o
Des Moines, |A) Treatments
» 1% Formi GML (ADDCON, Bitterfeld-
Wolfen, Germany).

abz Means within a row that do not share a
common superscript differ P < 0.05.

» A common diet was implemented at d 20 through Sontrol dies ;’;":a;‘:"‘“'““-‘” using 1% GFd0to19
d 35. P

» Routine: Pig weights, feeder weights, and feed E
added were taken weekly. i

» Data Analysis: Data was collected and analyzed

with Statistical Analysis System (SAS Version 9.4,
Cary, NC) GLIMMIX program with significance at
(P<0.05).

1% Feed
Carbadox |(C6:C8:C10 Energy R2

Figure 3. ADFI, treatment period d 0 to 19

ADFI g/d
Treatments

Figure 4. G:F, treatment period 0 to 19

To evaluate the dietary effects of ZnO,

Carbadox, and Medium Chain Fatty Acids
(MCFA) on nursery pig performance.

1% SEM
FORMI
GML =

494> 11.5

GML had greater ADG (P<D.0001).
» During the common diet phase there
was no detected difference between

ADFI, d0to 19

ab the treatments for ADG (P=0.873),
| e ADFI (P=0.089), and G:F (P=0.158).
Control » More research is required to

B 50g/ton Carbadox
m 1% C6:CE:C10
W 1% Feed Energy R2

determine whether MCFA-based
products can replace ZnO or

1%FORMI GML carbadox with little overall effect

Appreciation is expressed to Dr. Mark and
Kim Young and ADDCON for financial
support of this project.

aoocon

m 1% FORMI GML
1% Feed Energy B2
m 1% C6:C8:C10
m 30z ton Carbadox
m Control
Zn0

KANSAS STATE

UNIVERSITY
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An indirect Enzyme-Linked Immunosorbent Assay for Detecting Antibody <«

g Response in Pigs Infected by Emerging Porcine Seneca Valley Virus
F %
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INTRODUCTION g e "m—
o L[ [ [

Seneca Valley virus (SVV), 15 a single-stranded non-enveloped " T
RNA wvirus. SVV belongs to the genus Senecavirus, family j Enipt *
Picornaviridae. Important members in the family also include | ":m “lm. M;
poliovirus, rhinovirus, hepatitis A virus, foot-and-mouth disease -~ ; :|""].~ =T
virus (FMDV) and swine wvesicular disease wvirus (SVDV). W | "
Historically, the association of SVV with swine vesicular disease
was speculative, since the virus had also been 1solated from pigs Figure 2. Schematic diagram of the full-length SVV genome and viral

without clinical symptoms, and experimentally inoculating pigs
with SVV 1solates were unable to reproduce the disease. Recently,
multiple studies from Brazil, Canada, China and the US provided
evidence that SVV 1s a potential causative agent of idiopathic
vesicular disease (IVD) in pigs (Leme et al., 2015; Singh et al.,

%% :
_ ﬂg o

Department of Diagnostic Medicine and Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS 66506

protein expression strategies (http:/~viralzone.expasy.org/697).

| 5-'.‘;> .E]
: bdative condibons [ .:.-# ] Denaturing condibions

Figure 3. Expression of SVV VP2 protein as a fusion protein (6His-
GST-VPI-6His) in E coli. A) The map of expression plasmid which
expresses 6His-tag and GST fused VP2 protein (Generated with Snapgene
software). B) Detection of VP2 fusion protein by western blot analysis
using mAb aganst 6His-tag. Lane 1~3: protein expression was induced at

2012; Vannucci et al | 2015; Wu et al., 2016; Zhang et al_ | 2015). | Nostvn Ly Bufor 4 N Dunaturing Lysls Buffer RT with 0.1, 0.5, or 1.0 mM IPTG overnight, lane 4~6: protein expression
In some of those pigs tested as SVV positive, clinical signs of I 9o ;Eil ~ " was induced at 37 °C with 0.1, 0.5, or 1.0 mM IPTG for 4 hours, lane 7: no
anorexia, lethargy. lameness. and vesicular lesions were observed. % i - . d induction.
Gross lesions could be found on the oral mucosa, snout, nares, & - |s __ WGST-VP2 wGST_wNoantigen |, _SGST-VP2 GST s No antigen
distal limbs, especially around the coronary bands (Singh et al | \/ 12 |
2012). In addition, our previous study confirmed that SVV 15 the , 1| ; 9 Eu-v ----------------------------------
causative agent of IVD by experimentally infecting pigs with Fost Seart |. Bind = “' I = :':
SVV recovered from a full-length ¢cDNA clone. The clinical ! ! v w b L Ill{
presentations of SVV resemble those caused by other l C IR ELEE NN NN " 23 45 6 7 8
economically more devastating transboundary pathogens that wm Cﬂﬂéﬂgﬁiﬁfﬁﬂlﬁru Cnﬂéﬂgmiffi;iﬂﬁfgmu
caused vesicular disease, including vesicular exanthema of swine | Notis Wash Befa /]\ Denckuring Wash Boffer S— e et
virus (VESV), FMDV (Figure 1), and SVDV, which may lead to = 1.5
foreign animal disease investigations. Due to the clinical : Ehte Er]a R EL; R
resemblance of SVV to the more pathogenic FMDV and SVDV, a /N 17 PO T SRR U - P SO S—
serological test i1s required for diagnosis and differentiation. In . & P ~._ -y 03 I ][1 | - Y St Rt GRneGEeeCEES T
addition, early identification of the cause of the lesions will help ;‘_-}::“’"'“ {@ - & 7 _‘i' Dengturirg Ehion Bufler ! : ’ ' : : ; I: . T
decrease the spread of the pathogenic SVV. e | Coating antizen: 200 ng/well Coating antigen: 200 ng/well
Highly pure dxHis-tagged profein Serum dilution: 1/20 Serum dilution: 1/50

i

SVV infection FMDYV infection

Figure 4. The schematic of purification strategy for 6His-tagged VP2
fusion protein using Ni-NTA beads from QIAGEN. Briefly, after
induction with 0.1 mM IPTG overnight, bacterial cells were harvested and
lyzed with native lysis buffer supplemented with lysozyme followed by
sonication. The soluble expressed VP2 fusion protein in native buffer was
bind to Ni-NTA beads through 6His-tag. The nonspecific binding proteins
were washed away with native wash buffers containing low concentrations
(20, 50, 80 mM) of mmidazole. Finally, the VP2 fusion protemn was eluted
with native elution buffer containing 230 mM imidazole.

Figure 6. Indirect ELISA detecting swine Iglc response to S5YV in
serum samples collected from experimentally infected piglets. 1--3:
serum samples collected from SVV infected piglets at 14 dp1 or 21 dpi; 6
and 7: serum samples collected from SV'V negative piglets; 8: mouse mAb
against His-tag.

RESULTS AND DISCUSSION

# The recombinant SVV VP2 protein was expressed in E coli.
and purified as a soluble protein. The specificity of the protein

kg M 1 2 3 4 5 6 T @ was confirmed by Western blot (Figure 3B) and the purity of
Figure 1. Surface lesions observed on SVV infected piglets (left panel) o the protein was determined by SDS-PAGE (Figure 5);
and FMDYV infected piglets ;ﬁght panel). The left panel was adapted from 75 | — _ . .
Chen Z_, et al 2016, and the right panel was adapted from the Texas ASM — — D — # The purified SVV VP2 protein was used as an anfigen for
College of Veterinary Medicine. (artp:/www.cvm tamu edu/fadr Disease aspx?DID=2700) i e« -~ ' Y indirect ELISA assay development. Specific IgG response was
OBJECTIVES = -2 detected from piglets infected by SVV at 14 and 21 days post
_ ) ) 25 | - - infection (Figure 6).
1. To produce recombinant SVV VP2 protein as an antigen for a0 | - - d—
use in diagnostic assay development » Further validation of this ELISA is needed, including the
2. To develop an SVV VP2-based indirect ELISA 15 determination of test cutoff value, diagnostic sensitivity and
Tlen diagnostic specificity, as well as the comparison to that of
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Figure 5. Detection of purified VP21 fusion protein by SD5-PAGE
electrophoresiz followed with coomassie blue staining. M: Protein
maker; 1: flow through; 2--5: wash buffer; 6~8: elution buffer (230 mM

imidazole).

FMDV specific ELISAs.

# Outcomes of this study provide additional tools to aid 1 SVV
and FMDV epidemiological surveillance and outbreak
investigation.
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The Good, the Bad, and the Ugly

Evaluating USDA quality grade influences on beef top sirloin cap

KANSAS STATE

UNIVERSITY

Introduction

Beef top sirloin cap, popularized in Brazilian cuisine
known as ““picanha”, 1s lean and of a rich flavor but is
not as renown in American dining culture. In the United
States, despite its growing use, no published research
exists for eating quality or palatability traits, nor has the
mmpact of USDA quality grade on this cut been
explored. Understanding palatability characteristics and
impact of quality grade allows meat processors to better
market this cut to optimize purchasing as well as eating

quality among customers.

Objective

To evaluate the influences of four USDA quality grades
of beef top sirloin cap (184D beef loin) on palatability

traits with proximate analysis and consumer assessment.

Procedure

» Experiment Unit: Top sirloin Cap, IMPS #184D [1]
* Treatments: Prime, Top Choice, Low Choice, Select.
Please refer to Figure 1. USDA Beef Grading Chart.
» Fabrication: Please refer to Figure 2. Fabrication.
* Proximate Analysis:
Fat and moisture analysis, Warner-Bratzler Shear
Force, and percentage of cook loss were conducted
and calculated to quantify juiciness and tenderness.
* Consumer Assessment:
Taste panels were held for consumer assessment
(n=118). Juiciness, tenderness, flavor, and overall
liking were rated on a scale from 0 to 100.
« Data Analysis: Data was collected and analyzed with
Statistical Analysis System (SAS).

(bicep femoris) with proximate analysis and consumer assessment

Department of Animal Sciences and Industry,
College of Agriculture, Kansas State University, Manhattan, KS 66506, USA
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Figure 2. Fabrication.

Warner-Bratzler Shear Force ' l ' l ' ‘

Steaks were cooked and cooled overnight.

« Six round cores were obtained parallel to the
longitudinal orientation of muscle fibers from each
steak. Shearing action is therefore perpendicular to
the longitudinal orientation of the muscle fibers.

Consumer Panels
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Figure 4. Age demographic characteristics of consumers.
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Figure 5. Consumer Ratings: Flavor and Overall Like.
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Conclusions

* Consumers i this study were able to detect the
flavor differences but not the differences iIn
Juiciness or tenderness.

+ USDA quality grades had the largest impact on the
Overall Like and Fat profile of 184D Beef Loin.

* USDA Prime top sirloin cap can be sold with
added value whereas Top Choice, Low Choice, and
Select are of similar eating quality and should be
sold on a weight basis.

Consumers can acquire better knowledge of the

indication of quality grades on beef top sirloin cap
prior to making purchase decisions.

Future Directions

» Further studies are needed to examine consumer
rating results of different local demographics.
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Identifying Beetle Species
Using Machine Learning

Human Accuracy

1.0

0.9

0.8

INTRO:

Machin learning Artificial Intelligence
(Al) hold the potential to benefit farmers
and the environment. Computer models
can identify lady beetles in images, and,
with more training, possibly determine
their presence in crop fields. As predators,
lady beetles could be a strong indicator of
aphid infestations. Using this information
and Al technology, farmers could
simultaneously reduce costs and
environmental damage by having the
ability to identify an infested area and
focus pesticide applications on a specified
section rather than on an entire field,.
Before we reach this point, we must
determine whether Al or human
identification is more reliable and

Accuracy
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0.5
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Test Subjects

Average Test Accuracy: 86%

Artificial Intelligence can ID e R

Y ou

experience to mimic model’s “experience
progression”(?) during training & testing.

Beetles in images using Machine N

Model accuracy

efficient. 2

2 3 07
veops earning
1. Developed images using GoPro HS5 =

a) Took pictures of pinned insects

. - | 2% R . % g 05 1
against colored backgrounds at By, A 2 - r@\ -
4% ) '3‘, - - - ™S : . - \: \A .

0 10 20 30 40 50

various heights oS! ¢ Ap - Ay 7 , % Epoch
b) Cropped images down to individuals X5 il e - ,,i U | & Accuracy of Best Model: 82%
2. Human Test e Dlghtatico undecimnioetatn. Time of Best Model: 14 s

a) Presented species Word doc for 45s (Cucumber Beetle)

b) Removed, then presented photos Photo by: Dan Simon, EMAc | Congetosns Cucumber
c) Subjects ID while being timed cees = Beetle

3. Computer Test using Neural Network 25 4

a) Adjusted parameters (image &
kernel sizes and # of epochs) 3 1
Cucumber

b) Linked toimage folders & ran model
Compare accuracy and time results

Scan for video explanation
of project! Confusion Matrix: describes which
species the model confused & with what.

- Columns indicate what pictured specimen
was, and rows are what the model identified

Convergens  C-Mac

Uncropped Cucumber it as.
Beetle
RESULTS Samantha Whitten, Dr. Brian Spiesman,
* Human Test Subjects proved to be Dr. Brian McCornack
more accurate by 4%

* Computer Model was 18.5 fold faster

Conclusion: With more research and
training, the computer model has the
potential to become more accurate and
efficient at beetle species identification in
images than humans.
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L Introduction |

* A new food safety law, the Food Safety
Modernization Act (FSMA), has increased
regulatory expectations for pet food
manufacturers
The Kansas Department of Agriculture (KDA) and
United States Department of Agriculture (USDA)
want to help manutfacturers comply with the rule
Rule compliance dates are phased from 2016 to
2018, with smaller companies having longer to
comply
There was little iInformation about these

companies’ knowledge of FSMA or preferred
method of information delivery

1. Evaluate the readiness of Kansas pet food
manufacturers for the new compliance
expectations

. Determine the preferred delivery method for
supplementary food safety training

perimenhl Procedures

- 13-question survey developed by researchers
. Survey distributed electronically to 73 Kansas
pet food manufacturers by KDA in April 2017

- 34 companies completed the survey (46.6°%
response rate)

. Descriptive statistics for continuous variables
analyzed via proc surveymeans and paired t-
tests analyzed via proc ttest of SAS v9.4 (SAS
Inst., Cary, NC)

M/’? ' T

Food Safety Compliance Readiness of Kansas Pet Food Manufacturers

Abstract #494

Manhattan

What is your level of awareness of FSMA's impact on

your facility? How confident are you that your facility would pass a FSMA

Inspection?

Not at all aware Would fail Slightly

10 inspeclion C‘.)ﬂ"ldf?m
0% 5%

Extremely I do not know P
aware 219 confident
319 & 11%

Somewhal aware

17

If the Kansas Department of Agriculture developed training material for small-to-medium-sized pet
food manufacturers regarding FSMA applicability and compliance, would you utilize it?
(lower number is better) P <005

More Results 34

f
!
Proceeding Abstract L
- Online in multiple 10-minute  Online in multiple 30-minute Blended online and face-1o- Face-td
lectures eclures face components

Conclusions

Additional training on the requirements of the Food Safety Modernization Act and its impact on facilities would be helpful to Kansas pet
manufacturers as nearly half appear unprepared for the regulation i
i 10- or 30-minute segments
The preferred method of training is online, in either v ,
Futu‘r)e work associated with this grantis to develop and promote course material, which will be
animal food manufacturers of other specles and in other states
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Effects of iIngredient composition of oral drenches in small piglets

post-farrowing on average daily gain and pre-wean mortality
O. L. Harrison, S.K. Tauer, B. R. Frederick

Abstract

Number of pigs born alive has been a key factor of the increasing efficiency of the U.S. swine industry.
However, with Increased pigs In the uterus, birth weight has been negatively impacted, with more small or at-
risk pigs being born per litter. In order to overcome these changes, a study testing three commercial oral
drenches against a control to determine which would increase average daily gain and decrease preweaning
mortality. In a completely randomized design, 877 one-day-old suckling pigs from a high-health farm were
selected for the experiment If they appeared to be In the bottom 20% of bodyweight compared to their
contemporaries. Selected pigs were given one of four drenching treatments: 1) none (control), 2) bioactive
proteins (BP), 3) high energy sugars (HES), and 4) immunoglobulins (1gY’). Pigs were weighedond 1 and d
19 of age (weaning), with mortality tracked during the suckling period. Data were analyzed using SAS v 9.4
(Cary, NC), with pig as the experimental unit and an accepted alpha of 0.05. Treatment had no detected effect
on birth weight, weaning weight, ADG, or mortality (P = 0.79, 0.96, 0.86, 0.38 respectively). Likewise,
statistical contrasts were used to determine there was no detected impact (P > 0.10) of drench, regardless of
type, compared to the control in any measured response criteria. Interesting, pigs drenched with BP or IgY had
numerically lower preweaning mortality (11.2 and 11.5% respectively), than those administered the control or
HES (15.4 and 15.2%, respectively). In conclusion, this experiment showed no significant difference in the
performance between piglets given no product vs. those drenched with bioactive proteins, high energy sugars,
or immunoglobulins. However, additional research Is warranted with greater replication or disease stressors to
better understand If oral drenches may improve preweaning performance or mortality in different situations.




Effects of ingredient composition of oral drenches in small piglets

post-farrowing on average daily gain and pre-wean mortality
O. L. Harrison, S.K. Tauer, B. R. Frederick

Introduction

Abstract » The commercial swine industry has been successfully increasing
number of pigs born alive per sow In recent years. However, due to

Introduction limited uterine space, birth weight has been decreasing.

» Smaller birth weights have Increased the number of at risk piglets

Methods (small or runt piglets) in the farrowing rooms.

* QOral drenches have been suggested for use on at risk piglets in order to

Increase energy and appetite and to boost their Immune system.
» Avariety of ingredient compositions can be found on the market
today. Three were chosen for this study based off of their differing

compositions while maintaining the same health and energy benefits.

ODbjective

» Determine which ingredient composition will increase average
dally gain and decrease pre-weaning mortality.

X




Effects of iIngredient composition of oral drenches in small piglets

post-farrowing on average daily gain and pre-wean mortality
O. L. Harrison, S.K. Tauer, B. R. Frederick

Experimental Procedures

« 877 piglets were put on trial approximately 12 hours post-farrowing
* |n acompletely randomized design, the bottom 20% were chosen

by the researcher (bottom 20% included all pigs in the small and

runt litters and the smallest from all other litters)
» Piglets were weighed, ear tagged, then given one of four drenching

treatments on day 1

1) none (control), $0.00/dose
2) bioactive proteins (BP), $0.35/dose
3) high energy sugars (HES), $ 0.13/dose
4) immunoglobulins (1gY), $0.24/dose

 Piglets were weighed again on day 19 (weaning)

* Mortality was tracked throughout the suckling period

» Weaned pig value calculated based on piglet weight at weaning

(USDA as of 7/19/19) minus the cost of oral drench per pig.




Effects of iIngredient composition of oral drenches in small piglets

post-farrowing on average daily gain and pre-wean mortality
O. L. Harrison, S.K. Tauer, B. R. Frederick
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Effects of iIngredient composition of oral drenches in small piglets

post-farrowing on average daily gain and pre-wean mortality
O. L. Harrison, S.K. Tauer, B. R. Frederick

Abstract Conclusion

 Different ingredient compositions had no significant effect on average

Introduction daily gain or pre-weaning mortality.

 Bioactive Proteins and Immunoglobulins had a numerically lower pre-

Methods wean mortality rate than High Energy Sugars and the Control.
* \Weaned pig value for Bloactive Proteins was greatest, while lowest

value was In pigs given High Energy Sugars.

» Additional research In differing situations, such as summer v. winter,

Conclusions greater replications, and disease stressors, are warranted.
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Evalufatmg Sow colostrim somatic cell count as an indicator
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Introduction

_Sow colostrum is essential during early
piglet life. In addition to being the first nutrient * Final somatic cell counts ranged from 5.8x10¢
source the pig consumes, it provides passive The objective of this 10 2.9x10° cells/mL.

| immunity via immunoglobulins and study was to evaluate * Sows had decreased SCC compared to gilts.
leukocytes, which promote piglet health the relationship between " * There was no evidence for a relationship
allowing for improved survival and growth colostrum SCC and '~- between SCC and piglet weight at 24 h or

performance. colostrum composition N

Objective

; or i
The effectiveness of colostrum on piglet fi i omance:

A - * Colos
performance is dependent upon its quality. s o
Somatic cells are a major component of milk = =

é j * Colostrum total solids, t
and colostrum solids with populations Information Links i Eoncantation St
consisting of leukocytes and epithelial cells. In = = evidence for relat ip to

the dairy industry, somatic cell count (SCC) of [7
—

colostrum and milk is used as an indicator of Procedures
milk quality and cow health status. Although
common in the dairy industry because it is a
| quick and relatively inexpensive test, SCC of
- colostrum or milk is not commonly measured
_in lactating gilts and sows. L

2 + Colostrum is lower in sows than gilts.
Overall Results J « There does not appear to be a correlation

Abstract

Abstract

Effects of organic acids in place of feed-based antibiotics on
nursery pig growth performance

Feed-grade antibiotics are commonly included in nursery pig diets to improve health while
enhancing growth performance. With the growing concern over antimicrobial resistance there is a
need for effective alternatives. Diet acidifiers could serve as a replacement. However, there are
limited studies evaluating their effects under controlled conditions. The objective of this trial was
to discover if pigs fed commercial organic acid blends can have similar or better growth
performance than pigs fed traditional feed-grade antibiotics over a 21-d period. The project
consisted of 360 weanling pigs (DNA line 200 x 400), 9.7 kg [ 1 0.23 kg BW). Randomized
complete block design was utilized with pens serving as our experimental unit. There were ten pens
per treatment, six pigs per pen for a total of 60 pigs per treatment. Pigs were fed diets in a typical
3-phase system. Pigs were randomly assigned one of six experimental diets during the final phase:
1) control - no additives; 2) 0.25% KemGest; 3) 0.15% Activate DA; 4) 0.125% OutPace; 5) 50g/ton
Mecadox; 6) 400 g/ton Chlortetracycline (CTC). To determine average daily gain (ADG), average
daily feed intake (ADFI) and feed efficiency (G:F), pigs and feeders were weighed weekly.
Statistical analysis was performed using the GLIMMIX procedure of SAS. Overall, differences in
final BW and ADG were greater (P<0.0001) for pigs fed diets including CTC. Pigs fed CTC or
0.125% OutPace demonstrated greater (P<0.0001) ADFI from d o to 21. The inclusion of carbadox
in the diet had a poorer (P<0.0001) effect on pigs’ overall BW, ADG and G:F. Results of this study
indicate that the inclusion of CTC in weanling pig diets is a valuable additive to enhance growth
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No qurrna'ugn regrard'mg the use of corn dried distillers grains (DDGS) or corn gluten feed
Introduction (CGF) 1s available in the 2007 Nutrient Requirements of Small Ruminants (NRC, 2007). This

has cgused a lack of knowledge about improving the nutritional requirements of the growing
goat md}lstry. The objective of this study was to evaluate the ability for CGF and DDGS to
cconomically replace soybean meal (SBM) in Boer-type goat diets without affecting growth
performance. This 35 d study included 75 Boer-type goats (26.9 +0.2 kg) at approximately 70 d
of age. Goats and treatments were randomly assigned to pens. There were 25 pens with 3 goats
per pen, and pen was the experimental unit. There were 5 isocaloric and isonitrogenous
treatments for the study: 1) SBM; 2) 100% DDGS/0% CGF; 3) 66% DDGS/33% CGF; 4) 33%
x : DDGS/66% CGF; 5) 0% DDGS/100% CGF. Goats and feeders were weighed weekly to
calculate ADG, ADFIL, and F:G. The data was analyzed using the GLIMMIX procedure of SAS
(Cary, NC, V.4.4). There were no detected differences between treatments according to final
BW, ADG, and F:G (P>0.05). Feeding goats a diet consisting of SBM increased (P=0.0008)
feed costs/goat by approximately $0.04/kg of feed. This caused feed costs for goats being fed
corn co-products to be lower than the feed costs for goats being fed SBM. Feeding a diet of
corn co-product also increased (P=0.038) ADFI of the goats by approximately 0.045 kg/d,
though there was no detected (P=0.444) difference in ADG. In conclusion, this study supports
-K the use of CGFE or DDGS as an economic replacement for SBM in Boer type goat diets.
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