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Swine Day 2000

EFFECTS OF SORGHUM GENOTYPE ON
MILLING CHARACTERISTICSAND GROWTH
PERFORMANCE OF NURSERY PIGS

C. L. Jones, J. D. Hancock, K. C. Behnke?,
C. M. Sowder?, and L. J. McKinney*

SUmmary

The sorghums used in our experiment
(mill-run, red feed-quaity, and white food-
quality) had grester true grinding efficiency
than corn. Mill-run sorghum aso ground
easer and with grester true efficiency than
the red and food qudity (white seed/tan
plant) experimental sorghums.  Diets with
the red sorghum had greater pdlet produc-
tion rate and pdlet durability index than diets
with the food-quality sorghum. In a nursery
pig growth assay, corn-based diets had great-
er digedibility of gross energy than the
sorghum diets, and the white sorghum had
greater digedtibilities of dry matter, nitrogen,
and gross energy than the red sorghum.
However, ADG, ADFI, and G/F were not
different among pigs fed the various cered
grans.

(Key Words: Nursery Figs, Sorghum, Food
Qudlity.)

Introduction

Worldwide, more than 50% of the sor-
ghumn produced is used for human food.
However, less than 2% of domestic sorghum
produced is used for human food. Conse-
quently, there is interest in developing food-
qudity sorghums for production in the
United States to increase sorghum’s vaue in
the export market. Food-qudity sorghums
traditiondly have been sdected for color
(white seed/tan plant) and milling character-
idics with litle regard given to ther nutri-
tiona vaue. With the increased production

'Department of Grain Science and Industry.

?Asgrow Seed Company, Halstead, KS.
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of food-qudity sorghum, it will find its way
into the livestock feeding industry.  Thus, we
desgned an expaiment to determine the
milling characteristics and feeding vdue of
a food-quality sorghum adapted for produc-
tion in Kansas.

Procedures

A tota of 192 weanling pigs, averaging
21 days of age and 15 |Ib BW, was used in a
35-d growth assay. The pigs were blocked
by weight and dlotted to pens based on sex
and ancestry. There were eight pend treat-
met with Sx pig/pen. The pigs were
housed in 3.5t x 5ft pens having a sdlf-
feeder and nipple waterer to dlow ad libitum
consumption of food and water. Trestments
were: 1) mill-run corn (control); 2) mill-run
sorghum (contral); 3) Asgrow A570 (red
seed/purple plant); 4) Asgrow 6126 (white
seed/tan plant). The diets (Table 1) were
formulated to 1.7% lysinefor d0to 7, 1.55%
lysne for d 7 to 21, and 1.4% lysre for d 21
to 35. At the end of each phase, pigs and
feeders were weighed to alow cdculation of
ADG, ADFI, and F/G.

The cereals were ground through a Ja
cobson Hammermill usng a 6/64” screen. A
volt/amp meter was used to determine grind-
ing eficiency and particle size was deter-
mined by Seving. Pelleting was accom-
plished usng a CPM Master Model HD
pellet mill equipped with a 5/32" by 1 ¥4
die. Phase 1 diets were pelleted a 140°F,
and phase 2 and 3 diets were pelleted at
180°F.



Results and Discussion

Grinding data (Table 2) indicated no
differences in energy consumption or pro-
duction rate among corn and the sorghums
(P>.38). However, the sorghums had greater
true grinding efficency than corn (P<.04),
and this difference resulted primarily from
the greater true grinding efficiency of the
mill-run sorghum. Indeed, mill-run sorghum
required less net energy to grind (P<.02) and
had greater true grinding efficiency (P<.001)
than the two Asgrow hybrids. Findly, the
food-quality sorghum required more tota
energy to grind (P<.01l) and had a lower
production rate (P<.001) compared to the red
sorghum.

In the pdleing experiment, no differ-
ences in energy consumption occurred
among diets based on the four cereds
(P>.39). However, corn did show a trend for
grester production rate (P<.10) vs the
sorghums and the red feed-qudity sorghum
had a greater production rate (P<.04) than
the white food-qudity sorghum. Diets
pelleted with the red sorghum aso had
greater standard and modified pellet durabil-
ity indexes than diets with food-quality
sorghum (P<.04).

During d 0 to 7 of the growth assay with

nursery pigs, corn supported grester ADG
(P<.02) and lower FIG (P<.04) than the
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sorghum diets. However, for d 7 to 21, the
pigs fed sorghum-based diets had greater
ADG (P<.05) than pigs fed the corn-based
diet. Thus, for the overal period (i.e, d 0 to
35), no differences in growth performance
(P>.13) occurred among pigs fed the corn-
and sorghum-based diets. As for pigs fed the
vaious sorghums, the red sorghum sup-
ported greater ADG than the white sorghum
(P<.03) for d 0 to 7, and pigs fed the red and
white sorghums had better F/G (P < .05) than
pigs fed the mill-run sorghum for d 7 to 21.
These were the only ggnificat effects on
growth peformance. Thus there is little
reason to suggest that any of the sorghums
had superior feeding vaue.

Digedibilities of nitrogen (N) (P<.06)
and gross energy (GE) (P<.04) were greater
for the corn-based diet than the sorghum-
based diets. However, diets with the white
sorghum had grester digedibilities (P < .01)
of dry matter, N, and GE than diets with the
red sorghum, and digedtibility of nutrients in
the white sorghum compared nicely to those
for corn-based diets.

In condusion, our results demonstrated
that sorghum can be substituted for corn in
nursery diets with no effect on growth per-
formance.  Also, the white food-qudity
sorghum supported growth performance and
nutrient digedtibilities equal to those of corn.



Table 1. Compositions of Diets?

dOto7 d7to21 d21to 35
Item, % Corn  Sorghum Corn  Sorghum Corn  Sorghum
Corn 29.71 — 52.39 — 63.35 —
Sorghum — 29.73 — 52.39 — 63.35
Soybean meal 24.70 24.70 28.48 28.49 30.39 30.42
Whey 20.00 20.00 10.00 10.00 — —
Lactose 10.00 10.00 — — — —
Plasma protein 4.00 4.00 — — — —
Wheat gluten 4.00 4.00 — — — —
Fishmeal 2.00 2.00 4.00 4.00 — —
Soy all 1.00 1.00 1.00 1.00 1.00 1.00
Monocal cium phosphate 1.26 124 .79 .76 150 147
Limestone .85 .86 72 .73 111 113
Lysne .36 .38 .36 40 42 45
Methionine 15 15 15 .16 15 .16
Threonine .09 .09 15 14 16 15
Vdine .02 — 04 — .05 —
Tryptophan 01 — .02 — .02 —
St .20 .20 25 25 .36 .38
Vitamin premix 15 A5 25 25 25 25
Minera premix .10 .10 15 19 15 15
Copper sulfate — — — — .09 .09
Zinc oxide 40 40 25 24 — —
Antibiotic” 1.00 1.00 1.00 1.00 1.00 1.00

Diets were formulated to 1.7% lysine, .9% Ca, and .8% P for d 0to 7; 1.55% lysine, .8% Ca
and .7% Pfor d 7 to 21; and 1.4% lysine, .8% Caand .7% P for d 21 to 35.
bSupplied 150 g/ton apramycin for d 0 to 7 and 7 to 21 and 50 g/ton mecadox for d 21 to 35.
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Table 2. Production Characteristics for Phase 3 Diets

Treatments Contrast®
Item Corn Mill-Run Sorg Red Sorg WhiteSorg SE 1 2 3
Hammermill data
Production rate, Ib/h 2,783 2,547 3,123 2,497 55 —9 .008 .001
Energy consumption, kWh/t
Total 13.7 13.8 13.1 15.2 4 — — 0
Net 7.2 6.6 7.3 8.0 3 — 02 @ —
True efficiency, ft/Wh  15.5 22.4 14.7 14.3 .7 .04 001 —
Pelleting data
Production rate, Ib/h 4,635 4,343 4,610 4,166 18 11 — .04
Energy consumption, kWh/t
Net® 3.9 4.2 4.0 4.1 2 - - —
Pellet durability index, %
Standard 83.5 84.1 84.0 82.1 S5 — 11 .03
Modified® 78 79.4 79.4 77.0 6 — — .04
Fines, % 9.9 8.6 9.2 1.0 8 — — —

2Expressed as the difference between full load and empty load.

PAm. Society of Ag. Eng. S269.3 with the addition of five %2 in. hexagonal nuts.

°Contrast were: 1) corn vs sorghums; 2) mill-run sorghum vs red and white; 3) red vs white.
dDashes indicate P>.15.

Table 3. Effects of Different Sorghum Varieties on Growth Performance in Nursery Pigs?

Treatment Contrast®

ltem Corn Mill-Run Sorg  Red Sorg  White Sorg SE 1 2 3
d0to7

ADG, Ib .61 .55 .60 .54 .02 02 —° .03

ADF, Ib 57 .56 .59 .55 .02 — — 13

FIG .93 1.02 .98 1.02 .06 .04 — —
d7to21

ADG, Ib .98 1.03 1.07 1.09 .03 .05 — —

ADF, Ib 1.21 1.28 1.29 1.26 .04 — — —

FIG 1.23 1.24 1.21 1.16 .04 — .05 —
d21to35

ADG, |b 1.39 1.46 1.43 1.40 .03 — — —

ADFI, Ib 1.81 1.88 1.87 1.79 .06 — — —

FIG 1.30 1.29 1.31 1.28 .05 — — —
d0to 35

ADG, |b 1.07 1.1 1.12 1.10 .02 13 — —

ADFI, Ib 1.32 1.38 1.38 1.33 .03 — — —

FIG 1.23 1.24 1.23 1.21 .03 — — —
Digedtibility, %

Dry matter 86.3 80.8 85.3 86.9 2 — — .001

Nitrogen 81.7 80.8 78.0 82.9 .5 .06 — .001

Gross energy 88.5 88.2 87.2 88.6 2 .04 — .001

A totd of 192 pigs (6 pigs/pen and 8 peng/treatment) with an average initiadd BW of 15 |b and an
average age of 21 d.

®Contrasts were: 1) corn vs sorghums; 2) mill-run sorghum vs red and white sorghums; 3) red vs white
sorghum.

°Dashes indicate P>.15.
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