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Hybrid Rye for pigs

Objective of swine nutrition

“Provide each nutrient in both
guantity and form that will
precisely meet the pig’s
requirements for growth,
reproduction, milk production,
and if necessary, maintenance,
at the least possible cost.” .

-Dr. Robert Easter

Hybrid Rye Other

Fat/Oil

Vitamins/Minerals
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FEED INGESTION ILEAL OUTPUT =
ileal digestibility

FECAL OUTPUT=
total tract digestibility
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Procedure for measuring
ileal digestibility

Used for:
AMINO ACIDS
STARCH




Procedure for measuring
total tract digestibility

Used for:
ENERGY
MINERALS
FIBER
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Apparent and standardized ileal digestibility of AA and starch in hybrid rye, barley,
wheat, and corn fed to growing pigs’

Molly L. McGhee and Hans. H. Stein®

Department of Animal Sciences, University of Illinois, Urbana, IL 61801

ABSTRACT: An experiment was conducted to
determine the apparent ileal digestibility (AID) of
AA and starch and the standardized ileal digest-
ibility (SID) of AA in three varieties of hybrid rye
and in one source of barley, wheat, and corn. Seven
growing barrows (initial BW = 26.1 + 2.4 kg)
were randomly allotted to a 7 % 7 Latin square
design with seven periods and seven experimental
diets. Six diets included one of the grains as the
sole source of AA, and an N-free diet was used to
determine basal endogenous losses of CP and AA.
In each period. ileal digesta were collected for 8 h
on days 6 and 7 following a 5-d adaptation period.
At the conclusion of the experiment, all ingredi-
ents, diets, and ileal digesta samples were analyzed
for starch, CP, and AA. The AID of starch was
greater (P < 0.05) in wheat and corn than in bar-
ley or hybrid rye, but all grains had AID values

for starch that were above 95%. Wheat and barley
contained more CP and indispensable AA than
hybrid rye, but hybrid rye contained more indis-
pensable AA compared with corn. The SID of CP
and all indispensable AA was greater (P < 0.05) in
barley, wheat, and corn than in the three varieties
of rye. However, because of the greater concentra-
tion of AA in hybrid rye than in corn, the quan-
tities of standardized ileal digestible CP and AA
were not different between corn and hybrid rye.
In conclusion, hybrid rye has greater concentra-
tions of most AA than corn, but the digestibility
of AA in rye is less than in other cereal grains. It is
likely that the reason for the reduced SID of AA
in rye is that rye contains more fructans and sol-
uble dietary fiber than other cereal grains, which
may increase viscosity and reduce the efficiency of
endogenous peptidases.

Key words: AA digestibility, cereal grains, hybrid rye, pigs, starch digestibility

© The Author('s) 2018. Published by Oxford University Press on behalf of the American Society of
Animal Science. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

J. Anim. Sci. 2018.96:3319-3329
doi: 10.1093/jas/sky206

EXP. 1
Amino Acid
Digestibility
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Digestible Methionine (SID)
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Digestible Threonine (SID)
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Digestible Tryptophan (SID)
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Exp. 1 Conclusions

AA digestibility: Hybrid rye < Other grains

Quantities of digestible AA: Hybrid rye = corn
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Effects of microbial phytase on standardized total tract digestibility of phosphorus
in hybrid rye, barley, wheat, corn, and sorghum fed to growing pigs!

Molly L. McGhee and Hans H. Stein?

Department of Animal Sciences, University of Illinois, Urbana, IL 61801

ABSTRACT: An experiment was conducted to
determine the apparent total tract digestibility
(ATTD) and the standardized total tract digestibil-
ity (STTD) of P in three varieties of hybrid rye and
in one source of barley, wheat, corn, and sorghum.
The STTD of P in each cereal grain was deter-
mined both without and with addition of micro-
bial phytase. In total, 112 growing barrows (13.7 +
1.3 kg initial BW) were allotted to a randomized
complete block design with four blocks of 28 pigs.
Pigs were randomly allotted to 14 diets with two rep-
licate pigs per diet in each block, resulting in a total
of eight replicate pigs per diet for the four blocks.
Each diet contained one of the cereal grains as the
sole source of P. There were two diets with each
cereal grain with one diet containing no microbial
phytase and the other diet containing 1,000 units
of microbial phytase per kilogram of diet. In each

period, fecal output was collected for 5 d following
a 5-d adaptation period according to the marker-
to-marker procedure. Among the diets that did not
include microbial phytase, one hybrid of rye had
greater (P < 0.05) STTD of P than wheat, corn,
and sorghum, which is likely a result of the greater
intrinsic phytase activity in rye than in the other
cereal grains. Without microbial phytase, there
was no difference in the STTD of P in the three
hybrids of rye and barley. Among the diets con-
taining microbial phytase, there was no difference
in STTD of P among the three hybrids of rye, bar-
ley, and corn. The STTD of P in the three hybrids
of rye with microbial phytase was 61.9%, 70.8%,
and 63.0%, respectively. Overall, microbial phytase
improved (P < 0.05) the STTD of P in all cereal
grains, although the magnitude of the increase in
STTD of P differed among the grains.

Key words: calcium, cereal grains, digestibility, hybrid rye, phosphorus, pigs
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EXP. 2

Phosphorus
Digestibility
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Digestible Phosphorus (STTD)
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Intrinsic phytase
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Exp. 2 Conclusions

Hybrid rye contains large amounts of intrinsic phytase.

Microbial phytase increased P digestibility in all grains.

Conc. of digestible P in hybrid rye greater than in other grains
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EXP. 3

Carbohydrate and
Energy Digestibility
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Starch (AID)
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Total dietary fiber (ATTD)
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Metabolizable energy, kcal/kg DMB
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Exp. 3 Conclusions

Starch digestibility >90% in all cereal grains

Fermentation of rye fiber is more efficient than other grains

Metabolizable energy in hybrid rye = sorghum > barley
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EXP. 4

Sow performance

OCTOBER 2018 — AUGUST 2019



Hybrid rye for sows

SATIETY
MILK

STRESS PRODUCTION

IMMUNE
FUNCTION HEALTH LAXATION
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‘ Sow dietary treatments
| FORMULATED FOR GESTATION + LACTATION

/—SB hulls, SB oil, vitamins, minerals

Other

Corn

Control:
Corn/SBM




‘ Sow dietary treatments
| FORMULATED FOR GESTATION + LACTATION

/—SB hulls, SB oil, vitamins, minerals

Other |
corn Replaces
25% of
corn with
hybrid rye

Hybrid Rye



‘ Sow dietary treatments
| FORMULATED FOR GESTATION + LACTATION

/—SB hulls, SB oil, vitamins, minerals

Other |
corn Replaces
50% of
corn with
hybrid rye

Hybrid Rye



‘ Sow dietary treatments
' FORMULATED FOR GESTATION + LACTATION

/—SB hulls, SB oil, vitamins, minerals

Other |
corn Replaces
75% of
corn with
hybrid rye
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Methods

Body weights: Sows and/or piglets

Serum: IgG, IgA, IL-1B, IL-6, TNF-a O O

O Milk: 1gG, IgA, SCC, MUN, fat, protein, lactose
\6\-"‘“1{){500

7

|

90 105 ~115 13 21
JANWAWAY | | \ | |
! ! V V) ! ! | ! !

BREED ALLOT BUMP FEED MOVE TO LACTATION FARROW SAMPLE WEAN

days of gestation days of lactation
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GESTATION DATA

Initial BW, kg Day 105 BW, kg

400 400
Linear P =0.532 Linear P = 0.536
350 T Quadratic P = 0.166 350 T Quadratic P = 0.192
300 + | 300 +
250 + 250 +
200 + 200 +
150 + 150 +
100 + 100 +
50 + 50 +
0 0
Control 17.5% Rye 35% Rye 52.5% Rye Control 17.5% Rye 35% Rye 52.5% Rye
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GESTATION DATA

Sow ADG, kg Sow ADFI, kg

1.0 4.0
09 4 Linear P =0.817 Linear P =0.812
o8 Quadratic P = 0.623 S Quadratic P = 0.466 |
' 3.0 +
0.7 +
0.6 + 25 +
05 T 20 +
04 —+ 1.5 +
0.3 +
1.0 +
0.2 +
0.1 + 0.5 +
0.0 0.0
Control 17.5% Rye 35% Rye 52.5% Rye Control 17.5% Rye 35% Rye 52.5% Rye
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Results: Gestation

- )
(Hybrid rye inclusion rate of 52.5%

INITIAL BODY WEIGHT, kg appears to have little to no effect

on gestation performance.

v

DAY 105 BODY WEIGHT, kg
P> 0.05 flf no ergot is present, h
AVERAGE DAILY GAIN, kg it is predicted that 70%

hybrid rye in gestation

AVERAGE DAILY FEED INTAKE, kg  diets would also be safe.

e——
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SOW LACTATION DATA

Farrow BW, kg

Linear P = 0.613 350 ~
Quadratic P = 0.507

T ' 300 -

250 -~

200 -~

150 -+

100 -

50 -~

Wean BW, kg

Linear P = 0.989
Quadratic P = 0.861

Control 17.5% Rye 35% Rye 52.5% Rye
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Control

17.5% Rye 35% Rye 52.5% Rye




SOW LACTATION DATA

ADG, kg ADFI, kg

0.5 7.0 |
03 1 Linear P =0.474 | Linear P = 0.520
01 4 Quadratic P=0.476 6.0 + 'Quadratic P = 0.134 |
-0.1 + 5.0 +
03T 4.0 +
-0.5 +
-0.7 + 3.0 +
039 T 2.0 +
-1.1 +
1.3 + 1.0 +
-15 + 0.0
Control 17.5% Rye 35% Rye 52.5% Rye Control 17.5% Rye 35% Rye 52.5% Rye
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20
18
16
14
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10

ON &~ O ®

PIGLET DATA

Total born, pigs

Linear P = 0.401
Quadratic P = 0.334

Live born, pigs

Linear P =0.593
Quadratic P =0.324

22

16 +
14 +
12 +
10 +

O N & OO
l
1

Control 17.5% Rye 35% Rye 52.5% Rye Control 17.5% Rye 35% Rye 52.5% Rye
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16
14
12
10

O N A O

Weaned, pigs

Linear P = 0.904
QuadraticP=0.113

Control 17.5% Rye 35% Rye

PIGLET DATA

20

18 -
16 -
14 -
12 -+
10 -

O N H O X
l

Mortality, %

Linear P = 0.002
Quadratic P = 0.028

52.5% Rye
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0.8
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0.2
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MORTALITY DATA

Pigs crushed

Linear P =0.072
Quadratic P =0.783

1.4

1.0 -

0.8 f

0.6 -

0.2 -

0.0

Low vitality pigs

Linear P = 0.454
QuadraticP=0.712

Control

17.5% Rye

35% Rye

52.5% Rye
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17.5% Rye 35% Rye 52.5% Rye




30

25

20

15

10

Total litter wt., kg

Linear P =0.048
Quadratic P =0.072

Control

17.5% Rye

35% Rye

PIGLET DATA

30

20

15 -

10 -~

Live litter wt., kg

Linear P=0.253
Quadratic P =0.189

52.5% Rye
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17.5% Rye 35% Rye 52.5% Rye




PIGLET DATA

Litter wean wt., kg Litter ADG, kg

100 4.0 |

90 4 Linear P = 0.631 'Linear P =0.430

i Quadratic P = 0.023 35T ' Quadratic P = 0.006
3.0 +

70 +

60 A 2.5 T

50 T+ 2.0 +

08T 1.5 +

30 +
1.0 +

20 +

10 A 0.5 T

0 0.0
Control 17.5% Rye 35% Rye 52.5% Rye Control 17.5% Rye 35% Rye 52.5% Rye
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PIGLET DATA

Avg. live wt., kg Avg. wean wt., kg

L 8.0
18 1 Linear P=0.511 Linear P =0.551
1.6 Quadratic P = 0.521 0T Quadratic P = 0.358
| 6.0 +
1.4 +
1.2 + 50 +
1.0 + 4.0 +
0.8 T+ 2o L
0.6 T+
2.0 +

0.4 T
0.2 + 1.0 +
0.0 0.0

Control  17.5% Rye 35%Rye 52.5% Rye Control 17.5% Rye 35%Rye 52.5% Rye
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0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

Avg. pig ADG, kg

Linear P =0.228
Quadratic P =0.198

Control

17.5% Rye

35% Rye

PIGLET DATA

16
14
12

10

o N O ©O®

52.5% Rye

Est.

milk/d, kg

Linear P = 0.488
Quadratic P = 0.035
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ResultS: LaCtatiOIl PRELIMINARY CONCLUSIONS:
/Hybrid rye in lactation diets\

_ results in no reduction in
Linear TOTAL LITTER WEIGHT, kg sow or piglet performance.
_MORTAUTY, %0 Mortality was reduced as
Quadrati LITTER WEAN WEIGHT, kg hybrid rye inclusion in the
uadratic diet i d.
LITTER ADG, kg \Jiet Increase /
ESTIMATED MILK PRODUCTION, kg

e——
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Upcoming research
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Growth performance

=1 Carcass characteristics

Body weights
Blood serum Feed intake

@ Fecal scor

Taste panel
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