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Winter Pasture Studies

A study was initiated for the winter of 1971-72 to compare the small round bales
produced by the AC Rotobaler with the larger hay rolls made by the Econ Fodder Roller.
The study utilized an established 12-acre pasture of Potomac orchardgrass at the OARDC
Sheep Research Unit at Wooster. The field had been previously divided into six 2-acre
lots for grazing studies.

On June 10, 1971, hay from the field was harvested and stored as wilted grass silage,
yielding 2 tons per acre. On Sept. 2, 1971, the field was again mowed and half of the lots
were round-baled with the AC Rotobaler and half were made with the Fodder Roller.

On Sept. 10, the hay bales were counted, weighed, and sampled for quality and per-
cent dry matter. The round bales had an average field weight of 49 Ib., with a dry weight
of 42 Ib. There was an average of 43 bales per acre.

TABLE 1.--Dry Matter Yie ld , Percent Dry Matter, Percent Crude Protein, and
Percent Dry Matter Digestibility* of Round Bales, Hay Rolls , and Fall Regrowth of
Orchardgrass Winter Pasture, Wooster, 1971-72.

Date
Yield
T/A

D . M . Protein D . M . D . Yield
T/A

D.M. Protein D . M . D .

9-10-71**

12-13-71
12-29-71
1-18-72
2-7-72
2-23-72
3-13-72

Av.

.94

Round Bales"*"

85.8

85,
82,
81,

82,
82,

78.1

82.0

10.3

10,
12,
10,
10,
11.
11,

11.4

53.6

50.8
51.0
51.4
61.6
52.0
49.1

52.6

.94

Hay Rolls*

79.8

.9

.3
85.
83.
83.0
75.0
80.5
77.9

80.9

10.7

10,
11,
12,
12,
12,
12,

11.8

58.5

49,
53,
51,
55,
48,
45.4

50.6

12-13-71
12-29-71
1-18-72
2-7-72
2-23-72
3-13-72

Av. 1.35

Regrowth

1.42
1.41
1.40
1.14
1.13
1.58

33.8
30.7
44.0
26.3ft

47.3xi
21.2**

13.4
14.6
13.1
14.1
14.3
14.6

58.9
56.2
52.4
56.1
52.2
43.0

33.9 14.0 53.1 1.22

Regrowth

1.48
1.55
0.95
0.98
0.90
1.46

31.7
34.4

25!2tf

42'6±±19.7**

13.6
14.5
14.4
15.8
16.9
14.7

56.5
59.2
54.7
56.5
51.8
44.2

33.1 15.0 53.8

Dry matter digestibility (dry matter disappearance, Til ley and Terry in vitro
method)*

fAv. field wt. 49 I b . , dry wt. 42 Ib .
$Av. f ield wt. 223 I b . , dry wt. 178 Ib .

**Hay mowed 9-2-71, bales sampled and weighed 9-10-71.
'"•Forage covered with 6-8 inches of snow and wet.
$#Raining and forage was very wet.
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Field weight of hay rolls averaged 223 Ib., with a dry weight of 178 Ib. There was an
average of 10 rolls per acre. The hay was leafy aftermath, light and fluffy, and did not
make as heavy round bales as would more stemmy first cutting hay. This probably ac-
counts for the lighter weight of the hay rolls (223 Ib.) compared with the weight reported
by the Australians (400-500 Ib.) .

Following baling, the field received an application of ammonium nitrate at the rate
of 200 Ib. per acre to stimulate fall growth. In preparation for the winter study, the 2-
acre paddocks were each divided into two smaller lots to provide control of grazing.

Forage Yield and Quality

The baled hay was sampled shortly after baling and the yield and quality results
are shown in Table 1. The regrowth and the bales in each individual pasture were also
sampled when the ewes were put on each lot. The results are shown in Table 1.

There was slightly less than a ton of hay per acre in the field. The quality shortly
after baling (Sept. 10, 1971) was good, with more than 10 percent crude protein. The
dry matter digestibility (DMD, Tilley and Terry in vitro method) was typical of good
quality orchardgrass hay. The protein level in the bales remained essentially constant
throughout the winter, as did the dry matter digestibility. The two kinds of bales had
very similar percent dry matter, percent crude protein, and percent DMD, indicating
that the hay kept equally well in the field in the hay rolls as in the round bales.

The yield of regrowth averaged a little more than 1 ton per acre of dry matter. The
percent dry matter was about 33 percent, fluctuating considerably because of rain and
snow during some of the sampling dates. The percent crude protein was higher for the
fall regrowth than for the hay in the bales, averaging 14.0 percent or more. The pro-
tein percent remained relatively constant throughout the winter. The dry matter digesti-
bility of the regrowth declined throughout the winter, dropping sharply in the middle of
March to 43.0 and 44.2 percent DMD for the two pastures sampled on March 13, 1972.

Columbia and Targhee Ewes Used in Study

On Dec. 17, 47 head of mature Columbia and Targhee ewes were placed on each
wintering system: small round bales plus regrowth and hay rolls plus regrowth. Each
group was moved to the next lot whenever the ewes had satisfactorily cleaned up the hay
and regrowth. The ewes were on the winter pasture until Feb. 17 (62 days) and then
were placed in the barn for lambing, which began March 17. The data for these two early
lambing groups are shown in Table 2.

These two test groups utilized only the first four lots of each pasture system. The
average dry matter yield of hay and regrowth, percent crude protein, and percent dry
matter of these pastures are shown in Table 2, The protein level is adequate for mature
pregnant ewes. The ewes gained an average of about 11 Ib. for the 62-day period and
had the same average condition score of 3.0, indicating good body condition at the end of
the winter pasture period.

The average lamb birth weights for the two wintering methods were the same —
10.3 Ib. (Table 3). The average 10-day and 30-day lamb weights were also very simi-
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TABLE 2.-Orchardgrass Winter Paiturt for Early Lambing Ewei. Moosttr. 1971-72.

Y1«1d C P. D.M. Av.Ewe Condition Ew« Days Available Lb.
D.M..T/A Av.S Av.X Gain* Scorf* per Acre* D.M./Ewe Dally

Round Bales*

Regrowth

Total

.79

1*34

2,13

11.1 81.8

13.8 33.7
11.6 3.0 767 5.56

Av. Ewe Ht.: 12-17-71, 161 lb,; 2-17-72, 173 1b.

Hay Rolls

Regrowth

.85

1.24

11.6 81.8

14.6 34.1
10.9 3.0 721 5,81

Total 2.09

Av. Ewe Ht.: 12-17-71. 162 lb.; 2-17-72, 173 lb.

*Mature Columbia and Targhee ewes.
Condition score: 1-5. 1 - thin, 3 « average, 5 « very fat. Scored 2-17-72,
*Graz1ng period: 62 days. Stocking rate: 43 head per acre,

**Harvest date: Sept, 2, 1971.

TABLE 3.—Lamb Weights for the Two Wintering Systems, Wooster, 1971-72,

Pre-1ambing Wintering System

Average Lamb Weights, Lb.
Round Bales

Plus Regrowth
Hay Rolls

Plus Regrowth

Birth Weight

10-Day Weight

30- Day Weight

10.3

15.7

24.9

10.3

15.9

24.5

TABLE 4.--Percent Unconsumed Forage Remaining in the Field Following Grazing.

Grazing Period

12-13 to 12-29

12-29 to 1-18

1-18 to 2-7

Av.

Round Bales

14.3

3.6

7.1

8.3

Regrowth*

31.7

28.3

38.6

32.9

Hay Rolls

15.4

5.0

13.3

11.2

Regrowth*

28.4

29.0

35.8

31.1

Unconsumed forage; includes all above-ground stubble remaining after
grazing.





of total area involved. The hay rolls left larger bare spots, commonly with a radius of
5 to 6 feet. These were counted and totaled, averaging about 200 square feet total area
per acre (.005 acre) . With 43,250 square feet per acre, this also would be negligible,
These spots had largely filled in by the fall of 1972, as did the spots left by the AC round
bales .

Early Lambing Ewes

The results obtained with the early lambing ewes confirmed previous studies show-
ing that pregnant ewes can be satisfactorily wintered on pasture using a system of field-
stored round bales and regrowth, Such feed provides adequate nutrition for the gestat-
ing ewe up to a few weeks prior to lambing. Similar results were also obtained by using
the hay rolls in place of the AC round bales .

The results obtained in this study also indicate that the larger hay rolls left in the
field maintained the nutritional quality of the hay and would be a satisfactory alternative
method to the round bales for field storage of winter feed .

Late Winter Pasture

Following removal of the early lambing ewes f the remaining winter pasture was
grazed with late lambing ewes until April 18. The round bale lots had 1.22 tons per
acre of hay in bales and 1,36 tons of regrowth, a total of 2.58 tons of dry matter available
per acre. The hay roll lots had 1.10 tons per acre of hay and 1.15 tons of regrowth, a
total of 2 .25 tons of dry matter per acre .

The round bale pasture had 814 ewe grazing days per acre, with 6.34 Ib. of dry
matter per head per day of available feed. The hay roll pasture had 761 ewe grazing days
per acre and 6 .04 Ib . of dry matter per head per day of available feed .

These results , together with the field losses shown in Table 4 , suggest slightly
greater losses with the larger hay rolls than with the smaller round bales . The hay rolls
tend to resemble small hay stacks and ewes can more easily pull out the loose hay in feed-
ing and thus trample more of the hay » With the tightly rolled and tied small AC round
bales , it is more difficult for the sheep to pull the hay out from the bale and waste it from
trampling or exposure to unfavorable weather conditions .

New Hay Handling Methods

New equipment presently available on the market provides the producer with a number
of alternatives for handling his winter feed . Research has shown that round bales can be
left in the field for providing winter feed , with a reduction in labor . Results also indi-
cate that larger untied hay rolls are a satisfactory alternative method of providing winter
feed.



COMPARISON OF MECHANICALLY HARVESTED FIELD-STORED STACKS AND ROUND
BALES FOR OUTDOOR WINTERING OF EWES DURING GESTATION

C. F. Parker, Department of Animal Science,
and R, W. Van Keuren, Department of Agronomy

Continuing studies on outdoor methods for winter feeding ewes during gestation are
being conducted at the Ohio Agricultural Research and Development Center. Results on
total winter feeding incorporating the use of corn silage, legume silage, and deferred
winter pasture have been reported previously (Sheep Research Summaries for 1968,
1970, and 1971) . In the preceding article, a comparison was made between field-stored
small round bales and hay rolls.

During the winters of 1971-72 and 1972-73, studies were conducted to compare small
round bales and mechanically harvested field-stored stacks for wintering pregnant ewes.

Small Stacks

Several machines are available commercially for making portable hay stacks. These
include Hesston StakHand, Farmhand Stack System, McKee Stak!nflVIover, Lundell Stak-
Maker, and Moeller Stack Wagon. All of these machines compress hay into a wagon so
that it is shaped into a stack which is portable. These are one-man haying systems,
eliminating considerable labor.

The equipment available for studies at the OARDC Sheep Research Unit was a Hesston
StakHand 30. The capacity for this machine is rated up to 3 tons per stack.

Winter of 1971-72

The summer aftermath growth of a field of orchardgrass was mowed and harvested in
early September 1971, using the Hesston StakHand 30. Four stacks were made and stored
on a fenced-out corner of a well-drained bluegrass pasture for winter utilization. Sam-
pled on Sept. 10, 1971, the stacks had 84.6% dry matter and 8.0% crude protein. Sam-
pled again on Dec. 13, 1971, the percent dry matter was 81.8 and the percent crude
protein was 8.4. The stacks were not weighed, but using the standard calculations for
low round-topped stacks, it was estimated that each stack contained slightly more than a
ton of hay. The hay was leafy aftermath with only two to three presses per load used to
compress the hay, probably accounting for the relatively small quantity per stack.

Pregnant Targhee and Columbia ewes were allowed free access to the first stack, and
a considerable loss occurred after a period of time by the sheep bedding down on top of
the stack (Figure 1) . Following this, a feeding panel was located around each stack as
it was fed (Figure 2) . With this method, a 10% increase in the utilization of the stacks
was obtained.

The stacks were considered a satisfactory method of handling winter feed. The hay
kept very well except for a few wet pockets where the stacks settled unevenly. Stacks
can be used for early season harvesting along with fall regrowth similar to the method
with round bales, locating them in the pasture or in well-drained wintering areas or







The quality of the standing regrowth, as indicated by percent crude protein, re-
mained excellent throughout the winter period. The percent dry matter varied with
the amount of rain or snow on the forage. This condition accounts for the abnormally low
percent dry matter on the regrowth from the Nov. 20 sampling. Unusually warm weather
in March resulted in early new growth which increased the percent protein in the re-
growth sampling for the March 14 date,

Ewe Performance

The winter grazing period began on Dec, 1 when 132 pregnant Targhee ewes of
mixed ages were weighed and sorted into two treatment groups. Group I had access to
the round bales and regrowth pasture simultaneously and Group II was placed on pasture
regrowth and stacks. The ewes had been drenched for the control of internal parasites
during mid-November. All ewes had fresh water and trace mineral salt available through-
out the study,

The winter grazing period was continued for 74 days. Ewes were removed to the
barn on Feb. 16 or approximately 3 weeks prior to the beginning of the lambing season.
Data for the first grazing period are summarized in Table 2. The average weight gains
for the two groups of ewes were similar and considered satisfactory for ewes in average
condition during mid-gestation.

Field-Stored Stacks vs. Round^ Bales

A feeding rack (Figure 2) was used around the stacks throughout the test. This
system required additional labor to keep the racks adjusted close to the hay and use of a

TABLE 2.—Summary of Ewe Data and Forage Available for
the First Wintering Period, Wooster, 1972-73.

Size, Acres

Harvest Method
Total Number of Ewes

(Mixed Ages)
Ewes/Acre
Breed
Lambing Began

Liveweight, Lb. 12-1-72
Liveweight, Lb. 1-3-73
Av. Gain, Lb.

Pasture Lot
F

2.17

Round Bales

66
30.4

Targhee
3-8-73

141.6
149.1
7.5

Pasture Lot
G

2.17

Stacks

65
30.0

Targhee
3-8-73

141.2
150.9
5.7

Dates on Lots
Ewe Days per Acre

Total Feed Available, D.M.

12-1 to 1-19
3297

3.2 Tons

12-1 to 1-19
3241

2.4 Tons
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fork was necessary occasionally to keep the from becoming top heavy . A time
study was conducted on a separate flock of 209 ewes which consumed nine stacks from
Feb. 22 to March 19. The total labor required for adjusting the racks around each stack
was 88 minutes or an average of approximately 15 minutes per 100 ewes per day or 4.4
minutes per ewe each month . This additional labor requirement was considered a sig-
nificant disadvantage for the stack system in comparison to the round bales .

An increased amount of vegetable contamination of the wool was noted for those ewes
consuming hay from the stacks . This condition was primarily restricted to wool near the
neck. After shearing, the fleeces were identified and sent to the Ohio Wool Growers
Cooperative Association for grading and classifying. Fleeces from the ewes which con-
sumed hay from the stacks contained 9 .8% wool classified as seedy. There was no
measurable contamination of wool from the ewes consuming the round bales.

Stocking density (number of ewes per acre at a given time) continues to be an im-
portant aspect for maximum utilization of the AC round bale-fall regrowth winter pasture
system . A stocking density of 18 to 20 ewes per ton of hay equivalent for each acre or a
stocking rate of 4 to 5 ewes per ton of feed per acre for 90 days has given the optimum re-
sults for wintering gestating ewes. This given stocking density is essential for eliminat-
ing forage waste while the ewes are consuming the round bales . This system necessitates
sub-dividing the winter grazing fields with temporary fencing and results in moving the
flock on an approximate 3-week schedule for a 3-month winter grazing period .

A comparative study involving mechanically harvested field-stored stacks and round
bales in a winter pasture program for gestating ewes has been conducted. Harvested for-
age quality and gestating ewe livew eight gain data were similar for both systems. Labor
requirements in utilizing the harvested forage and the amount of seedy wool from vege-
table contamination were greater when the mechanically harvested stacks were used .
Further study is needed to determine if smaller stacks would reduce the labor require-
ments for feeding forage. Where management allows for proper stocking density, the AC
round bale-fall regrowth winter grazing program has been the most ideal outdoor winter-
ing system for gestating ewes.



GROUND EAR CORN IN THE LAMB FINISHING DIET

C. F. Parker and E. L. Potter
Department of Animal Science

Introduction

Corn is the universal feedstuff used by Ohio sheepmen for finishing lambs to
slaughter condition. However, there is still interest regarding the various forms in
which corn can be included in the daily ration, especially the value of ground ear corn
and whether it can be used to eliminate the supplemental feeding of roughage. The value
of roughage quality and quantity is also of concern because of availability and ration
preparation.

Procedure

Forty-six lambs, averaging approximately 60 Ib. each, were assigned to one of three
nutritional treatments. Treatment 1 was basically a mixture of ground shelled corn»
ground alfalfa hay, and soybean meal. Treatment 2 was whole shelled corn with a free-
choice mixture of salt and soybean meal. Treatment 3 was based on ground ear corn plus
protein supplement. Performance data were collected over the 62-day test period.

Results

The lamb performance data are shown in Table 3. Lambs fed Diet 1 gained 0.72 Ib.
per day and required only 4,10 Ib. of dry feed per pound of gain. The gain was signifi-
cantly (P<.05) greater than the gain of those lambs fed whole corn plus the salt-soybean
mixture which averaged 0.55 Ib. per day. The feed utilization values for Lots 1 and 2
were essentially equal. Lambs in Lot 3 averaged 0.68 Ib. per day on 4.45 Ib. of dry
matter per pound of live weight gain. The slight increase in feed per pound of gain was
expected since this ration contained corncobs and thus less energy per pound of feed.

The performance of lambs in Lot 2 appeared limited by a lack of protein in their
ration. This suggests that the percentage of salt in the soybean-salt mixture was too
high for optimal protein intake.

Summary

Lambs gain rapidly and efficiently on rations containing large amounts of corn.
Ground ear corn supplemented with sources of protein provides an acceptable base for
a lamb finishing diet. Further studies are needed to determine the proper supplementa-
tion of whole shelled corn diets.
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HIGH CONCENTRATE RATIONS FOR FINISHING LAMBS: EFFECTS
OF PROTEIN AND POTASSIUM SULFATE SUPPLEMENTATION

E. L. Potter and C. F. Parker
Department of Animal Science

Introduction

With the large quantities of corn grain available for livestock feeding and current
interest in intensified lamb feeding systems by some feeders, it appears worthwhile to
investigate how corn can be most efficiently utilized by the finishing lamb. Corn is con-
sidered low in several essential nutrients, namely total protein and calcium. Supplemen-
tation of other nutrients such as potassium and sulfur may be necessary in high corn
rations. The research presented in this report was designed to study the supplementa-
tion of high corn diets with protein and potassium.

Procedure

Thirty-nine lambs of mixed sex and mixed breeding averaging 60 Ib. in weight were
assigned to one of the four treatment groups shown in Table 1. Table 2 shows the dry
matter and protein content of these rations. Ration 1 was identical to the control ration
in the previous trial. The other rations were whole shelled corn alone or with soybean
meal or potassium sulfate. These lambs were placed on test June 1» 1972, and the test
was continued for 48 days.

TABLE 1. Rations

Ration Treatment

• % ingredient in ration —

Ground alfalfa hay

Soybean meal (49%)

Ground shelled corn

Whole shelled corn

Soybean meal pellets (49/0
Urea

Trace mineralized salt

Vitamin A (2,000,000 I.U.)

Vitamin D3 (500,000 I.U.)

Vitamin E (35,000 I.U.)

Aureonycin - 10

ineral mixture

29.5

9.8

59.0

100

0.5

1.0

.0074

.0184

.0880

.15

a a

05 100

15

a b

a = Limestone 60% and T.I . salt 40% free choice.
b = Limestone 30%, T.I». salt 20% and potassium sulfate

50% free choice.



Results

In general, the lambs on all treatments gained rapidly and required low quantities
of feed per pound of gain. The lowest average daily gain was 0.68 Ib. per day on whole
shelled corn, whereas the highest was 0.77 with Treatment 1. Statistical analysis
suggested there were no differences in average daily gain attributable to diet treatment.
Despite the lack of statistical significance, it appears that either soybean meal or potas-
sium sulfate addition may be beneficial for increased daily gains. The potassium sulfate-
corn treatment group consumed 2.34 Ib. of dry matter per day, whereas this increased to
2.64 Ib. of dry matter when soybean meal was added. The potassium sulfate-corn treat-
ment lambs required only 3.22 Ib. of dry matter per pound of gain, whereas the other
groups of lambs required slightly more.

Summary

It appears that whole shelled corn can be fed as the total diet to lambs. Furthermore,
the protein requirements for maximum rates of gain may not be as high as that fed in
Rations 1 (15.1%) and 3 (14.4%). There appeared to be some benefit from adding potas-
sium sulfate to the whole shelled corn diet. This may mean that feeding potassium sulfate
will replace part of the required protein.

TABLE 2. Composition of Rations3

Ration Treatment

Ury riatter (Jo)

Crude protein ($

Kilo calories/pound

a Estimated from NRC

1 2

90 90

15.1 0.9

1470 1748

feed tables.

3 4

90 90

14.4 0.9

1675 1740

L/3LE 3. Animal Performance Data

Ration Treatments

Number of lambs

Days on test

Initial weight (Ib)

Final weight (Ib)

Avg. daily gain, (ib/day)

Dry matter intake/day, (Ib)

Feed/lb gain3

SH-5

1

9

48

63.2

100.0

.77

2.81

3.67

Corn

2

10

48

62.9

95.5

.68

2.30

3.37

Corn + Soy

3

10

48

64.6

101.0

.76

2.64

3.48

Corn +
Potassium
Sulfate

4

10

48

64.9

100.0

.73

2.34

3.21

Dry matter basis
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HIGH CONCENTRATE RATIONS FOR FINISHING LAMBS: INFLUENCE OF
LEVEL OF PROTEIN, POTASSIUM SULFATE, AND TYPE OF CORN

E. L. Potter and C. F. Parker
Department of Animal Science

Introduction

Results from a preliminary trial show little benefit from adding soybean meal to an
all whole shelled corn diet when fed to finished lambs from 60-100 Ib. The addition of
potassium sulfate to the mineral mixture appeared to be highly beneficial. The aim of
the present study was to further investigate the protein and potassium needs of feeder
lambs fed high concentrate diets. In addition, a rolled corn treatment was included as a
comparison to the whole shelled corn.

Procedure

Fifty-eight lambs of mixed sex and weighing approximately 70 Ib, were alloted to
six nutritional treatments. The ration treatments correspond to those listed in Table 1,
while the dry matter and crude protein estimates appear in Table 2. The first three treat
ments compare whole shelled corn with 0%, 15%, and 7.5% soybean meal, respectively.
Treatments 4 and 5 compare the effects of potassium sulfate with 0% and 7 .5% soybean
meal. Treatment 6 compares rolled corn to whole shelled corn with 0% soybean meal and
potassium.

Complete feed and gain performance records were recorded. In addition, blood
samples were collected four times during the trial and plasma urea nitrogen and plasma
potassium concentrations were determined. BoSe Injections were given to half of the
lambs in each group. These lambs are the source of the results presented on plasma
selenium concentration appearing in another article in this report. The trial started
during mid-August and continued for 45 days.

TABLE 1. Nutrition Treatment Groups

Ration Treatment

Whole shelled corn 100 85 92.5 100 92.5

Rolled corn 100

Soybean meal pellets (49%) 15 7.5 7.5

Mineral mixture a a e b b b

8 Limestone 60$, T.I1. salt 40$ free choice.
b Limestone 30$5 T.I I. salt 20$ and potassium sulfate 50$ free

choice.
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Results

Effects of Protein. Table 3 shows the performance of each treatment group. Table 4
gives the average effects for the protein, potassium, and corn treatments. The addition
of soybean meal to the ration increased the average daily gain (P<.25) and decreased the
pounds of feed required per pound of liveweight gain. Adding soybean at 7.5% of the
ration increased average daily gain from 0.42 to 0.50 Ib. per day, while the addition
of 15% soybean meal resulted in an average daily gain of 0.51 Ib. per day. Feed per
pound of gain was reduced by adding either 7.5% or 15% soybean meal to the ration.
Thus, it appears beneficial to add 7.5% soybean meal to whole shelled corn rations.

Effects of Potassium Sulfate. Average daily gain and total feed consumption were
not influenced by the addition of potassium sulfate to the mineral mixture. However, the
consumption of mineral decreased by approximately 33% when potassium sulfate was
added. The potassium sulfate reduced the palatability of the mineral mixture and this may
have been specifically due to the sulfur intake, which was higher than needed.

TABLE 2. Ration Composition3

Treatment Groups

Dry matter

Crude protein

Kilocalories/lb

1

90

8.9

1434

2

90

14.9

1395

3

90

11.9

1415

4

90

8.9

1434

5

90

11.9

1415

6

90

8.9

1434

Estimated from NRC feed composition tables.

TABLE 3. Animal Performance

Treatment Groups

Number of lambs
Days on test

Initial weight (ibs)

Final weight (ibs)

Average daily gain (ibs)

Dry matter/lb gain

Mineral intake/day (ibs)

1

9
45

69.3

89.9

.46

5.22

.085

2

10
45

74.6

98.5

.53

4.72

.063

3

10
45

72.6

94.0

.48

4.86

.046

4

10
45

69.4

87.1

.39

6.02

.055

5

10
45

69.7

92.6

.51

4.87

.035

6

9
45

67.6

85.3

.39

6.47

.051

Total dry matter
intake/day (ibs) 2.39 2.51 2.31 2.37 2.48 2.54
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TABLE 4. Animal Performance Means3

Average Daily Gains

Soybean meal
0%

(Ibs/day)

.42

.50

.51

Potassium
With
Without

.48

.48

Corn
Whole
Rolled

.48

.48

Means as determined from least squares
analysis of variance.

TABLE 5. Plasma Urea Nitrogen (PUN) and Plasma Potassium (K)

Soybean meal level

Potassium

Corn

Period (Date)

0%
7-̂ o
15%

With
Without

Whole
Rolled

8-21-72
9-1-72
9-18-72
9-29-72

PUN
rag/100 ml

6.7
10.8
13.8

10.4
10.5

10.7
10.1

10.0
9.8
11.5
10.4

K
mg/100 ml

16.2
16.4
17.3

16.7
16.5

16.6
16.6

22.1
16.5
14.5
13.4
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Effects of Whole Shelled vs. Rolled Corn. Type of corn had no effect on average
daily gain. This conclusion was based on the performance of lots 4 and 6. However,
additional comparisons are needed with the 7.5% and 15% soybean meal levels of protein.
Dry matter intake was higher on the rolled corn than it was on the whole shelled corn.
At present there appears to be no benefit of rolling corn for lambs if corn constitutes 90%
of the finishing ration.

Pjqsrna Urea Nitrogen and Plasma Potassiuin. The PUN (plasma urea nitrogen) and
plasma K (potassium) results show that as protein level of the ration increased, PUN in-
creased (P<.005) , and that as the trial proceeded the plasma K decreased (P<.005) . The
plasma K values are particularly interesting since the blood K levels of all six lots ap-
proached those known to be indicative of a potassium deficiency. This probably means
that if these lambs had been kept on corn rations for a longer period» they would have
developed a potassium deficiency with subsequent reduced performance. It is puzzling
that the potassium sulfate ration did not maintain the blood plasma potassium levels above
those for the unsupplemented lambs. It seems possible that the large reduction in the in-
take of the mineral mixture supplemented with potassium sulfate is a factor to be con-
sidered in subsequent experiments. Other potassium sources need to be tested to
determine if they will maintain blood levels.

Summary

Lambs fed whole shelled corn will perform more efficiently when 7,5% soybean meal
is added to the diet. Present results indicate no benefit from rolled corn over whole
shelled corn.



INFLUENCE OF LOW SELENIUM DIETS AND BoSe INJECTION ON THE PERFORMANCE
OF FEEDER LAMBS AND BLOOD SELENIUM CONCENTRATIONS

A. L. Moxon, C. F. Parker, and E. L. Potter
Department of Animal Science

Introduction

Many Ohio-grown feeds appear to be deficient in selenium, especially corn which
generally constitutes a major portion of the finishing ration for lambs. The corn used in
the present trial contained 0.012 to 0.022 p.p.m. of Se on a dry matter basis. The die-
tary requirement is currently believed to be 0.1 p .p ,m. but this is not well established.
Rapidly growing young lambs will develop stiff lamb disease unless sufficient Se is pres-
ent in the diet. This can usually be prevented by injecting BoSe intramuscularly prior
to the initiation of rapid growth. The aim of the present study was to determine if older
lambs would respond to BoSe injections and to follow blood Se concentration when low Se
corn rations were fed.

Procedure

Fifty-eight lambs weighing an average of 70 lb., with an age range of 12 to 18 weeks
and of mixed sex, were allotted to one of six diets containing between 85% and 100% corn.
The exact composition of each ration is shown in Table 2 of the previous trial. Feed and
gain records were obtained on all lambs. Half of the lambs of each sex were injected with
1 cc. of BoSe. Blood Se concentrations were determined on all male lambs before injection
and on days 10, 27, and 36 after injection. Blood samples were analyzed for Se, using a
fluorometric procedure. The Se contents of the total diets for all six lots of lambs were low
and ranged from 0.02 to 0.03 p.p.m.

Results

Animal Performance. The BoSe treated lambs gained 0.45 lb. per day, whereas the
untreated lambs gained 0.50 lb. per day. These averages were not different statistically.

Blood Selenium. Blood Se concentrations increased from 0.100 p .p .m. before BoSe
injection to 0.108 p.p.m. 10 days after injection, and then decreased at the rate of 0.0018
p.p.m. per day. A similar decrease was observed in the untreated lambs. At the end of
the trial, the blood Se concentration in the untreated lambs was 0.068 p.p.m. (Figure 1).

Summary

On the basis of this study, it appears that lambs of this weight and age with blood Se
concentration above 0.068 p.p.m. are not deficient in selenium and thus would not re-
quire BoSe injections. On the other hand, if these lambs had started on these rations with
lower blood Se levels or continued on feed for a longer period, the blood Se and tissue Se
reserves may have been depleted to the point that supplementation would have been bene-
ficial. Evidence in other animal species suggests that deficiency problems develop when
the blood Se drops near or below 0.060 p.p.m. Additional studies are needed to determine
if this is true in growing-finishing lambs.
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INFLUENCE OF PROTEIN LEVEL, POTASSIUM SULFATE, AND TYPE OF CORN
ON FEED INTAKE, NITROGEN RETENTION, AND DIGESTIBILITY IN LAMBS

E. L. Potter, K, E. McCIure, and C. F. Parker
Department of Animal Science

Introduction

In an attempt to identify alternative ways to feed high corn rations to lambs, it is
worthwhile to study digestion and protein deposition or growth. Nitrogen retention has
been used as an objective research measure to determine protein deposition. In the
present trial, level of protein, potassium sulfate supplementation, and type of corn have
been studied to evaluate their effects on digestion and nitrogen retention.

Procedure

Six wether lambs weighing approximately 70 Ib. (32 kg.) were used in the test,
which by design required that each lamb be fed each of the six test rations for a period
of 2 weeks ( 6 x 6 Latin square). Measurements of feed intake, urinary nitrogen, and
fecal dry matter and nitrogen were made during the last 5 days of each period. Table 1
shows the composition of each diet. Diets 1 , 4 , and 6 contained 8.9% crude protein;
diets 2 and 3, 11.9%; and diet 5, 14.9 percent. All lambs were fed once per day at
levels 10% above ad libitum intake.

TABLE 1. Diet Treatments and Composition

Treatments

Protein level

Potassium sulfate

Corn

1

1

1

1

2

2

1

1

3

3

1

1

4

1

2

1

5

2

2

1

6

1

2

2

Whole shelled corn

Rolled corn

Soybean meal pellet

Mineral

Composition (Percent)

100 92.5 85 100 92.5

100

7.5 15 7.5

a a b b b

a Limestone 60#, T.H. salt 40%9 free choice.

b Limestone 30#, T.M. salt 20% and potassium sulfate 50%,
free choice.
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TABLE 2. Influence of Protein Level upon Intake,
Digestion and Nitrogen Retention

Level of Protein9

Dry matter intake, (g/day) 962 986 1021

Dry matter digestibility (%} 88.0 88.5 88.7

Nitrogen digestibility (%} 92.2 94.4 95.0*

Nitrogen retention, (g/day) 6.31 8.68 12.46*

1 = corn only, 2 = corn plus 7̂  soybean meal and
3 = corn plus 15% soybean meal.

454 grams equals 1 pound.

Significant P<.001«

TABLE 3. Influence of Potassium Sulfate and Type of Corn
upon Intake, Digestion and Nitrogen Retention

Potassium Sulfate Type of Corn

Whole Rolled

Dry matter intake, (g/day) 996 984 957

Dry -matter digestibility (%} 87.6 88.6 88.5

Nitrogen digestibility (jS) 93.6 94.2 94.1

Nitrogen retention, (g/day) 9.10 9.20 8.70

1023

87.7

93.6

9.61

454 grams equal 1 pound.
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Results

Table 2 shows the effects of supplemental protein on digestion and nitrogen retention
-when high corn rations were fed. Intake of corn increased slightly with protein level.
However, this was not statistically significant. Dry matter digestibility ranged from 87.7
to 88.5, and thus it appears that the low level of protein provides adequate protein to
promote maximum starch digestion.

Nitrogen digestion increased with increasing level of protein in the ration. The in-
crease in nitrogen digestion was expected for two reasons. First, soybean protein is
more digestible than corn protein. Second and probably more important is the fact that
metabolic fecal nitrogen will make up a smaller proportion of the total fecal nitrogen.

Nitrogen retention also increased with increasing level of supplemental protein.
This indicates that additional growth may be realized by feeding supplemental protein.
However, in the previous growth trial, the highest level of soybean meal failed to boost
growth above the 7.5% soybean meal treatment. This discrepancy is probably due to the
very short period over which these lambs received each diet.

Table 3 shows the influence of potassium sulfate and type of corn on intake, digestion,
and nitrogen retention. Potassium sulfate had no influence on any of these parameters.
The animals fed rolled corn consumed more feed and retained slightly more nitrogen. The
reason for the slight increase in intake is not apparent at this time and this result bears
further study. The increased nitrogen retention is apparently due to the increased dry
matter intake.

Summary

Nitrogen retention of lambs fed high corn rations was increased by providing supple-
mental protein. Potassium sulfate supplementation failed to increase nitrogen retention
or digestion.
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HIGH CORN RATIONS FOR FINISHING LAMBS: THE INFLUENCE OF ROUGHAGE,
PROTEIN, AND POTASSIUM SULFATE ON LAMB PERFORMANCE

E. L. Potter and C. F. Parker
Department of Animal Science

Introduction

The addition of small quantities of roughage to high concentrate diets for ruminants
often boosts feed intake and animal performance. This experiment was designed to
study the effects of roughage, protein level, and potassium sulfate on the growth per-
formance of finishing lambs.

Procedure

Forty native Ohio and 40 Western Black-face lambs were purchased in early Novem-
ber, treated for internal parasites, sheared, and allotted to eight ration treatment groups.
A 2-week period was allowed for adaptation to their high corn rations before starting on
test. The experimental design was a 2 x 2 x 2 factorial, with variables being roughage,
protein levels» and potassium sulfate supplementation. The diets fed to each of the eight
lots of lambs are shown in Table 1 and a partial proximate analysis of the feed ingredients
appears in Table 2.

TABLE 1. Rations

Ration Treatments

1 2

Whole shelled corn (%) 92.5 92.5

Soybean meal (%) 7.5 7.5

Straw1 Yes Yes
o

Mineral b a

3

100

0

Yes

b

4 5 6

100 92.5 92.5

0 7.5 7.5

Yes No No

a b a

7

100

0

No

b

0

100

0

No

a

1 Wheat straw fed ad libitum.

a = 60% limestone and 40% T.M. salt.
b = 30% limestone, 20% T.M. salt and 50% potassium sulfate.

TABLE 2. Feed Composition

Whole shelled corn (%)

Soybean meal (%)

Straw (%)

Dry Matter*

85.0

09.0

90.7

Crude Protein3

8.86

49.5

2.38

Metabolizable Energy13

1430

1230

550

a
Determined by the laboratory analysis.

b Estimated from NRC Feed Composition Tables (Kilocal/day).
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TABLE 3. Animal Performance at 28 Days

Number of lambs

Ration Treatment Group

1 2 3 4 5 6 7 8

10 10 10 10 10 10 10 10

Initial weight (ibs) 81.1 79.8 77.5 77.4 74.7 77.4 75.8 76.9

Final weight (ibs) 97.4 97.4 92.1 89.5 87.9 94.4 86.8 89.5

Avg. daily gain (Ibs/day) .58 .63 .52 .43 .47 ,61 .39 .45

Feed per pound gain8 5.34 4.68 5.28 5.39 4.81 4.30 6.10 5.46

Total feed intake/day8 3.11 2.94 2.75 2.33 2.2? 2.61 2.40 2.46

Roughage intake/day8 .15 .12 .14 .14 .00 .00 .00 .00

Corn intake/day8 2.68 2.56 2.56 2.13 2.06 2.38 2.32 2.37

Soybean intake/day3 .22 .21 .00 .00 .17 .19 .00 .00

Mineral intake/day8 .055 .053 .052 .058 .032 .038 .077 .081

a
On a dry matter basis (ibs/day).

TABLE 4. Treatment Meansa

Treatments Average Daily Gain (ibs/day)

V.V/n.

1. Western lambs (W) .61 interaction with Protein
Native lambs (N) .45 •——

Source Straw Potassium
W N + + -

2.** Protein (?J# soybean) .56 .66 .50 .62 .55 .54 .63
No supplemental protein .48 .56 .39 .48 .47 .50 .45

3.

4.

Straw
No straw

Potassium sulfate
No potassium sulfate

.55

.51

.52

.54

a
Least squares statistical means.

Significant at P<.05

Significant at P<.005
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All lambs were bled for plasma urea nitrogen (PUN) analysis. These lambs were on
test until they reached market weight. Thus all lambs were fed for 28 days and some
longer. Two lambs from each ration treatment group were sent to The Ohio State Uni-
versity Meats Laboratory, where carcass data were obtained.

Results

Animal performance data are shown in Table 3, while average daily gain treatment
means are presented in Table 4.

Source of Lambs. Western lambs gained faster (P<.005) than native lambs. In
part, this may be attributed to the Western lambs being in thinner condition when put on
test.

Protein. The addition of 7.5% pelleted soybean meal to the diet increased the gain of
both Western and native lambs (P<.Q5). Protein increased daily gain by an average of
0.10 Ib. per day.

Roughage. Having wheat straw available in a separate feeder increased average
daily gain by 0.04 Ib. per day. The lambs consumed 0.14 Ib. of straw per day. The
four lots fed straw consumed 0.2 Ib. more corn per day than the lots not fed straw.
Thus, the straw addition stimulated corn intake slightly and this appears to be respon-
sible for the slight increase in average daily gain. Perhaps a more digestible roughage
such as alfalfa would be a more valuable source of limited roughage than straw.

Potassium Sulfate. The lambs with potassium sulfate in the ration gained 0.52 Ib.
per day, whereas the lambs without it gained 0.54 Ib. Total mineral intake was not
different among treatments. However, intake of calcium (limestone) and salt was re-
duced by the addition of potassium sulfate to the mineral mixture. It is not known but it
is suspected that sulfate limited the intake of the mineral mixture containing potassium
sulfate. It appears necessary to use another potassium source before conclusions can be
drawn regarding the importance of potassium supplementation.

Plasma Urea Nitrogen. Plasma urea nitrogen levels were increased by adding
protein (P<.001) and by feeding roughage (P<.005) (Table 5). Plasma urea nitrogen
appears to be reflecting the levels of dietary protein and as such may become useful in
predicting the adequacy of protein levels for optimum growth. The increase in plasma
urea by roughage suggests that the roughage is affecting rumen digestion in the lambs.
This result needs further study.

Carcass. Table 6 shows the carcass data obtained from two animals in each pen,
whereas Table 7 shows carcass results by protein, roughage, and potassium sulfate
treatments. All of these lambs had quality grades which ranged from choice to low prime.
On the average, these lambs had approximately 0.2 inches of backfat, less than 3 percent
kidney and pelvic fat, and yield grades of 2 or 3. Treatment effects are not considered to
be significant since they included so few animals.
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TABLE 5. Plasma Urea Nitrogen

Treatment PUN

(mg/lOOml)

I. Western 9.4
Native 9.0

2. Protein (ijffi soybean meal) 11.3
No supplemental protein 7»1

3.** Straw 10*2
No straw 8.2

4. Potassium sulfate 8.8
No potassium sulfate 9.6

Significant at P<.001

Significant at P<.005

TABLE 6. Carcass Data Summary

Ration Treatment

Slaughter wt., (Ibs) 98,0 99.5 89,0103.5 97.5 90.5 88.5103.0

Hot carcass wt., (Ibs) 54.3 52.6 44.6 54.3 51.6 47.5 44.1 53.4

Dressing percentage 55.4 52.9 50.1 52.3 52.9 52.5 49.8 51.8

Maturity score 2.0 2.0 2.0 1.5 2.0 1.5 2.0 1.5

Confoltnation grade 12.0 11.5 11.0 11.5 12.5 12.0 11.5 11.0

Feathering 4.0 4.0 4.0 3.5 3.5 3.5 4.0 4.5

Flank streaking 3.5 2,0 4,0 3.0 2.0 2.5 4.0 3.5

Fat firmness 1.0 1.0 2.5 2.0 1.0 1.0 2.5 2.0

Quality grade 12.5 12.5 12.0 12.0 14.0 13.0 12.0 11.5

Fat thickness (avg) .32 .27 .15 .26 .14 .18 .12 .15

Medial .40 .33 .18 .25 .18 .28 .18 .18
Central .25 .20 .11 .23 .09 .10 .06 .09
Lateral .30 .29 .15 .30 .18 .18 .13 .20

Kidney, pelvic fat (#) 4.3 3.0 1.9 3.3 2.5 3.5 2.5 2.8

Loin eye area, sq. in. 2.35 2.20 1.97 2.21 2.40 2.16 1.86 2.14

Cutability, grade 4 3 2 3 2 3 2 2
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TABLE 7. Effect of Protein, Straw and Potassium
Sulfate upon Carcass Quality and Yield Grade

Carcass weight (ibs)

Quality grade a

Kidney pelvic fat ($

Fat average (inches)

Yield grade

Roughage

+

51.4 49.1

12.3 12.6

3.1 2.8

.25 .15

3 2

Treatment

Potassium
Protein Sulfate

7j# 0 +

51.5 49.1 48.6

13.0 11.9 12.6

3.3 2.6 2.8

.23 .17 .18

3 2 2

-

52.0

12.3

3.1

.22

3

a 15 = Prime** 14 = Prime, 13 = Prime"", 12 = Choice*, and
11 = Choice.

Summary

Lambs fed high concentrate (whole shelled corn) will gain faster when 7.5% soybean
meal pellets are mixed with the corn. Small quantities of straw will increase intake and
gains slightly. Source of lambs can be an important factor affecting the growth perform-
ance of finishing lambs.
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COMPARISON OF WHOLE DRY SHELLED CORN AND PROPIONiC ACID TREATED
HIGH MOISTURE CORN, WITH AND WITHOUT ROUGHAGE,

AND AN ANTIBIOTIC FOR FINISHING LAMBS

E. L. Potter and C. F. Parker
Department of Animal Science

Introduction

Wet weather often means extra expense in drying corn prior to storage. Recent re-
search has shown that wet corn (up to 35% moisture) can be kept from spoiling by adding
one of several commercially available volatile acid additives. It seemed desirable to test
high moisture corn preserved with one of these products in finishing lamb diets.

Animal performance is commonly improved by feeding low level antibiotics. However,
whole shelled corn rations do not allow antibiotics to be mixed with the feed. Thus, the
acceptability of an antibiotic as an additive in the mineral supplement was tested.

Procedure

Thirty-nine native wether lambs were purchased in late November and started on
test in December. These lambs were assigned by weight to one of eight lots. The design
(Table 1) was a 2 x 2 factorial, with the treatment variables being type of corn, with and
without roughage (straw), and with and without antibiotic. The complete composition of
the mineral moisture appears as a footnote in Table 1.

Feed and gain records were kept throughout the trial. All lambs were bled once for
plasma urea nitrogen analysis. At the end of the trial, two lambs from each group were

TABLE 1. Ration Treatments

Treatment Groups

1 2 3 4 5 6 7 8

Straw3 + + + + - - - -

Whole shelled corn3 - - + + - - + +

High moisture corn3 + . + - - + + - -

Mineral3 b c b c b c b c

a

Fed aid libitum*

b = Limestone 50%9 potassium chloride 15%9
potassium sulfate 5%9 T.M. salt 28^ and
aureomycin-50 236*

c = Limestone 50%9 potassium chloride 15%9
potassium sulfate 5% and T.M. salt 30%.
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TABLE 2. Proximate Analysis of Feeds

Dry Matter Crude Proteina

._ _. .„. o/
/u

Straw 90.7 2.38

Whole shelled corn 85.0 8.86

High moisture corn 66.9 8.87

Mineral 99.0

a
On a dry matter basis.

TABLE 3. Animal Performance 0-50 Days

Treatment Group
1 2 3 4 5 6

Roughage9 + -f + +
Shelled Cornb HM HM D D HM HM
Antibiotic0 + - + - + -

Number o f animals 4 5 5 5 5 5
Days on test 50 50 50 50 50 50

Initial weight, (ibs) 79.7 77.0 80.0 80.2 76.4 80.0

Final weight, (Ibs) 101.7 103.7 107.6 104.0 103.8 101.2

Avg. daily gain .44 .52 .55 .48 .55 .42

Dry matter/lb gain 5.39 4.78 4.48 4.93 4.42 5.09

^take^ ̂  2.37 2.49 2.47 2.35 2.42 2.16

Strait .15 .24 .17 .14 .00 .00
Cornd 2.20 2.19 2.26 2.16 2.36 2.12
Minerald .022 .058 .038 .047 .064 .041

Aureomycin (mg/day) 10 0 17 0 29 0

7 8

D D
+

5 5
50 50

80.0 78.6

98.4 107.8

.37 .58

5.37 4.25

1.98 2.48

.00 .00
1.94 2.41
.035 .078

16 0

a
Ad libitum wheat straw.

b HM = propionic acid treated high moisture, D = dry corn.

c 1 mg of aureomycin/gram of mineral mixture.

On a dry matter basis.
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sent to The Ohio State University Meats Laboratory for carcass evaluation. These high
concentrate fed lambs had a very low percentage shrink (0.9%) during the 90-mile
transit distance. This may have been due in part to the type of ration. The feeds used
in the trial were analyzed for dry matter and protein and these data appear in Table 2.

The high moisture corn was picked and shelled on Nov. 20, 1972, and contained
34.9% moisture at the time of harvest. This corn was then treated with propcorn preserva-
tive (propionic acid) at the rate of 33.3 Ib. per ton of corn (preservative cost = $8.33 per
ton). The treated corn was then stored in a wooden bin which had been lined with plastic
and was left uncovered in the barn until fed. No moldy corn was observed. The prop-
corn preservative and applicator were provided by Don Seller (sales representative)»
North Baltimore, Ohio.

Results

The overall lamb performance data are shown in Table 3 and treatment means for
average daily gain are in Table 4.

Type of Corn. During the first 28 days of the test, the lambs fed the acid treated
high moisture corn gained 0.53 Ib. per day compared to 0.39 Ib. per day by the lambs
fed dry shelled corn. However, during the 29-50 day period, the dry corn fed lambs
gained faster and so the total performance over the entire 50-day period was not
affected by type of corn. None of the lamb diets were supplemented with protein. All
lambs made very economical gains as they required less than 5.5 Ib. of dry matter per
pound of liveweight gain. The feed utilization was highly favorable considering the
heavier weights at which these lambs were started on test.

Roughage. During the entire trial, the lambs fed straw gained 0.49 Ib. per day
whereas those without straw gained 0.48 Ib. This was not significant. At this time it

TABLE 4. Influence of Type of Corn, Roughage
and Antibiotic upon ADGa

Treatment 0-28 Days 0-50 Days

T n Ibs/day1. Corn ' 7

High moisture .53 .48
Dry .39 .49

2. Roughage
+ Straw .47 .49
- Straw .45 ,48

3. Antibiotic
+ .43 .48

.48 .49

a
Means estimated by least squares analysis
of variance*
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TABLE 5. Carcass Data

Ration Treatment Group

1

Shipping weight 107.5

Hot carcass weight (ibs) 58.4
Dressing percentage 54.3

Maturity score 2.0
Conformation 12.5
Feather fat 2.5
Flank streaking 3.0

Fat firmness 1

Quality grade 13.5

Fat thickness Medial .35
Central .18

Lateral . 30
Avg. .28

Kidney, pelvic fat (^) 4.3
Loin eye area (sq. in.) 2.63

Yield grade 3

2 3

109.5 103.5

55.7 54.2

50.9 52.4

2.5 2.0

13.0 11.5

6.0 5.0

5.0 5.0

1 2

12.5 11.5

.40 .35

.30 .20

.50 .33

.40 .29

3.5 3.0

2.37 2.33

4 3

4 5 6 7

108.5 105.5 104.5 101.5

57.6 58.1 58.0 54.8

58.6 55.1 55.5 54.0

3.0 2.5 3.0 2.0

13.0 13.0 13.0 13.0

6.0 5.0 6.0 5.0

5.0 5.0 5.0 5.0

2 1 1 1

11.5 12.5 12.0 12.5

.28 .48 .28 .33

.13 .33 .18 .28

.25 .45 .30 .45

.22 .42 .25 .35

4.8 5.3 5.3 4.8

2.30 2.36 2.31 2.14

3 5 3 4

8

103.0

56.4

54.8

2.5

13.0

4.0

3.0

1

13.0

.43

.25

.38

.35

4.3

2.15

4

TABLE 6. Effect of Type of Corn, Straw and
Antibiotic upon Carcass Quality and Yield

Carcass weight (ibs)

Quality grade3

Kidney pelvic fat,(#)
Fat avg. (inches)
Yield grade

Rouqhaqe

56.5 56.8

12.3 12.5

3.9 4.9

.30 .34

3 4

Treatment

Corn Antibiotic
High
Mois- Dry
ture Corn +

57.5 55.7 56.4 56.9

12.6 12.1 12.5 12.3

4.6 4.2 4.3 4.4

.34 .30 .34 .31

4 4 4 4

15 = prime+, 14 = prime, 13 = prime- , 12 = choice"1"
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TABLE 7. The Effect of Corn Type, Straw and
Antibiotic upon Plasma Urea Nitrogen

_JPlasma Urea Nitrogen

~ ( m g / 1 0 0 ml)

High moisture 4*5
Dry corn 5.4

Roughage
With straw 4.6
Without straw 5.4

Antibiotic
Aureomycin 4.5
None 5*4

appears that the extra expense of adding another feeder and straw for roughage gives
little benefit in whole shelled corn rations. However, another roughage source of higher
digestibility may be worthwhile.

Antibiotic. The addition of an antibiotic to the mineral supplement is questionable
at this time for the following reasons. First, there was no benefit in either daily gain
or feed utilization. Secondly, mineral intake was reduced by 30% for the lots receiving
the mineral supplemented with an antibiotic. This reduced intake was presumably due
to the strong odor associated with the antibiotic.

Carcass Data. Table 5 shows the carcass data for two lambs in each nutrition group.
Table 6 shows the treatment means indicating carcass quality and yield. In general,
these carcasses had more fat than necessary, averaging about 4.0% kidney and pelvic
fat and more than 0.3 inch back fat. Thus, most were in yield grade 4. The lambs fed
straw were the exception as they had a yield grade of 3 and less than 4.0% kidney and
pelvic fat. All groups graded high choice or low prime. These data suggest that high
concentrate rations may produce carcasses which contain more fat than is desirable.

Plasma Urea Nitrogen. Table 7 shows the effects of high moisture and dry corn,
straw, and antibiotic upon plasma urea nitrogen (PUN) levels. This parameter had little
effect on PUN.

The PUN levels in this study were quite low (average 5.0) and this is attributed to
the fact that no protein was added to these rations. This also suggests that these lambs
might have grown faster if the protein level in the diet had been higher.

Summary

When high moisture propionic acid treated corn is fed to lambs, performance should
equal that of dry corn; The addition of straw as roughage or an antibiotic to the mineral
mixture was of no benefit.
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SUPPLEMENTAL PROTEIN SOURCES FOR LAMBS FED WHOLE SHELLED CORN RATIONS

E. L, Potter and C. F. Parker
Department of Animal Science

Introduction

Recent studies at the Ohio Agricultural Research and Development Center showed
that 70-80 Ib. feeder lambs gain faster on whole shelled corn when 7.5 percent pelleted
soybean meal is mixed with the corn. However, the current high cost of soybean meal
cancels any economic benefit from feeding this source of protein. Therefore, this test
was designed to compare three sources of protein: soybean meal, Dehy-100, and Pro-las
32 (liquid protein supplement donated by Landmark, Inc., Columbus, Ohio) .

Procedure

Twenty-seven wether lambs averaging 80 Ib. in weight were randomly assigned by
weight and previous treatment to one of three protein source treatments: soybean meal,
Dehy-100, and Pro-las 32. Straw was available to all lots on a free choice basis.
These lambs were previously on test as two groups in a corn field grazing trial. Group I
had received supplemental soybean meal and salt (85: 15) available, whereas Group II
had potassium sulfate. These lambs were removed from the corn field in mid-December
and were started on the present test in early January. Table 1 outlines the ration
treatments and Table 2 shows the dry matter and crude protein analyses for the feed
ingredients. Complete feed records and animal performance data were kept.

TABLE 1. Ration Treatments

1 2 3

Whole shelled corn

Soybean meal pellets

Dehy-100a

Pro-lasb

Straw

Mineral

92.5 96.0 100.0

7.5

4.0

ad libitum

ad libitum ad libitum ad libitum

c c c

Composition = 62/o dehydrated alfalfa (crude protein 17$,
31% urea, 4% dura bond and 3% dicalcium phosphate.

Pro-las 32, donated by Landmark, Inc., Columbus, Ohio.

Limestone 50/o, potassium chloride 15%, potassium sulfate
5%, T.M.salt 28% and aureomycin-50 2#.
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TABLE 2. Dry Matter and Protein Content of Feeds

Dry Matter Crude Protein

Whole shelled corn

Soybean meal

Dehy-100

Pro-las

Straw

86.0

89.0

90.0

45.1

90.7

/o

8.86

49.50

100.0

36.44

2.38

Results

Table 3 shows the performance of each treatment group and Table 4 presents the
adjusted average daily gain means. Lambs receiving rations supplemented with either
soybean meal pellets or Dehy-100 pellets gain faster (P<.25) than those lambs supple-
mented with Pro-Las 32. The statistical analysis showed average daily gain was influ-
enced by the previous corn field grazing treatments. Those lambs previously receiving
only salt and potassium sulfate gained very well on all three protein treatments in the
present trial. However, those fed the soybean meal-salt mixture without potassium
sulfate did rather poorly when fed either Pro-las 32 or soybean meal as supplemental
protein.

The lambs fed Dehy-100 required 4.1 Ib. of feed per pound of liveweight gain,
whereas the other two lots required 5 and 5.5 Ib. The Dehy-100 group consumed more
straw and less corn than either of the other groups. The reason for this increase in
straw intake is not clear at this time.

The Pro-las liquid supplement was consumed at the rate of 0.27 Ib. per head daily.
Pro-las contains much of its protein as non-protein nitrogen and thus may be of more
value during a longer feeding period.

Summary

Dehy-100 supplementation gave the highest rate of gain and required the least
amount of feed per unit of liveweight gain, Dehy-100 was the most economical protein
source in this study.
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TABLE 3. Animal Performance

Number of lambs
Days on test

Initial weight (ibs)
Final weight (ibs)
Avg. daily gain, Ibs/day
Feed/pound gain3

Total intake/day3

Corn intake/day3

Straw intake/day3

Ilineral intake/day3

Soybean intake/day3

Dehy 100 intake/day3

L P S intake/day5

1

9
40

82.6
102.2

.49

5.05

2.467

2.220

0.079

0.095

0.175

-

-

2

9
40

79.0

100.5

.54

4.05

2.180

1.916

0.103

0.081

-

0.080

-

3

9
40

77.5

94.0

.41

5.48

2.253

2.016

0.066

0.050

-

-

.266

a On a dry matter basis*

On an as fed basis.

a
TABLE 4. Average Daily Gain by Treatment

Treatment

Soybean meal

Dehy- 100

Pro-las 32

All Lambs

.52

.53

.42

Previous

Group I

.38

.54

.27

Treatment

Group II

.66

.53

.56

a
Determined by least squares analysis of
variance.
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A COMPARISON OF THE EFFECTS OF SUPPLEMENTAL PROTEIN SOURCES ON FEED INTAKE,
NITROGEN RETENTION, AND DIGESTION IN LAMBS FED PROPIONIC

ACID TREATED HIGH MOISTURE CORN AND DRY CORN

E. L. Potter, K. E. McCIure, and C. F. Parker
Department of Animal Science

Introduction

Cheaper sources of supplemental protein must be used in feeding programs if feed
costs are to be reduced. In this trial, soybean meal, Dehy-100, and Pro-las were used
as sources of supplemental protein and compared to diets without supplemental protein.
These protein treatments were compared on propionic acid preserved high moisture whole
shelled corn and dry whole shelled corn. These two types of corn were used since pro-
pionic acid treatment may provide a means other than drying for storing wet corn without
spoilage. Details of this acid preserved corn appear in a previous trial.

Procedure

Eight wether lambs weighing approximately 65 Ib. were moved to the OARDC Nutri-
tion Laboratory where this study was conducted. Each lamb was assigned to a different
nutrition treatment for a period of 2 weeks and then re-assigned to a new treatment every
2 weeks. In all, each lamb was assigned to four nutrition treatments as shown in Table 1.
Feed intake, urinary and fecal outputs were measured during the last 7 days of each 2-
week period. The nutrition treatments are shown in Table 2. Table 3 shows the dry
matter and crude protein content of the feedstuffs used.

Lambs 1, 2, 3, and 4 were fed treated high moisture corn, while lambs 5, 6, 7, and
8 were fed dry corn. One lamb in each corn group received each of the protein treat-

TABLE 1. Experimental Design

Period

Lamb Number

Treatment Number8

1
2

3

4

1

2

3

4

2

4

1

3

3

1

4

2

4

3

2

1

5

6

1

8

6

8

5

7

7

5

8

6

8

7

6

5

a
Corresponds to nutrition treatment number
in Table 2.

Each period was 14 days.
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ments. These were: no supplemental protein, 7.5% soy, 4% Dehy-100, and Pro-las
ad libitum. Throughout the trial, all lambs were fed at levels equivalent to 110% of their
normal intake. Feed, feces, and urine samples were collected and analyzed in the labora-
tory. The Pro-las was fed in a small stainless steel feeder which was placed on the inside
of the feed box.

Results

Effects of Protein Source. Table 4 shows the effects of protein source on intake, di-
gestibility, and nitrogen retention. Dry matter intake increased slightly in the lambs fed
Dehy-100 and this accounts for the increase in nitrogen intake above that of the soybean

TABLE 2. Nutrition Treatment

O//o

HM shelled corna

Dry shelled corn

Soybean meal

Dehy-100

Pro-las

Otherb

100 92.5 96.0 100

100 92.5 96.0 100

7.5 7.5

4.0 4.0

ad libitum ad libitum

ad libitum

HM = propionic acid treated high moisture corn.

Each lamb was offered 50 grams of straw/day and 15 grams/day of a
mineral mixture composed of limestone 50̂ , T.M. salt 28$,
potassium chloride 15%9 potassium sulfate 5% and aureomycin 2/o.

TABLE 3. Proximate Analysis of Feeds

High moisture corn

Dry corn

Soybean meal

Dehy-100

Pro-las

Straw

Dry Matter3

67

90

89

90

45

91

Crude Protein3

r,/
/O

5.94

7.53

45.00

98.10

36.44

2.13

a On an as fed basis.
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meal treatment. Nitrogen intake was lowest in the non-protein supplemented group. The
results show that Pro-las supplementation did not increase nitrogen intake above the un~
supplemented group. This was probably due to the small amount of Pro-las consumed
by these lambs.

The digestibility of protein averaged 65.6% when no protein supplement was fed.
In comparison, the digestibility of protein increased when either soybean meal or Dehy-
100 was added to the ration. These increases are probably due to the high digestibility
of the protein supplements in comparison to that of corn. Pro-las supplementation failed
to increase protein digestibility more than that of corn.

Nitrogen retention is often used as a relative index for comparing the growth-pro-
moting ability of feeds. Soybean meal and Dehy-100 both increased the nitrogen reten-
tion above that for unsupplemented corn. Furthermore, Dehy-100 supplementation
resulted in a higher nitrogen retention than did soybean meal supplementation. This
was due in part to the higher feed consumption and therefore greater energy intake of
the lamb fed Dehy-100. These results suggest that the combination of urea and alfalfa
was very effectively used by the digestive systems of these lambs.

Propionic Acid Treated High Moisture vs. Dry Corn. Table 5 shows the intake,
nitrogen retention, and digestibility data obtained for the lambs fed propionic acid
treated high moisture and dry shelled corn. In general, these results show that high
moisture whole shelled corn is equal to or slightly better in feeding value than whole
shelled corn. Dry matter digestibility was higher (P<.05) for the high moisture corn
(84,3% vs. 81.9% of the dry corn). Furthermore, feed intake and nitrogen retention
were slightly higher (not statistically significant) for the lambs fed high moisture corn.

TABLE 4, Effect of Soybean Heal, Dehy-100 and Pro-las upon
Intake, Digestibilityand Nitrogen Digestibility

Protein Source

None

Dry matter intake, (g/day) 774

Dry matter digestibility, (%} 82.5

Nitrogen intake, ( g/day )a 9.8

Nitrogen digestibility, (/o) 65.6

Nitrogen retention, (g/day) a 3.0

Urinary nitrogen, ( g/day )a 3.4

a
454.6 grams equals 1 pound.

Significant P <.05
•5BC-

Significant P <:.Q05
VjA/.A/

Significant P <.001

Soybean
Meal

742

84.3

14.1

69.1

5.8

4.0

Dehy-100

853

83.5

17.2

74.0

8.0

4.8

Pro-las

749

82.1

10.7***

63.3**
JUL.M..AIL

2.6̂

4.3*
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TABLE 5. The Effect of Proplonlc Acid Treated High
Moisture Shelled Corn and Dry Shelled Corn upon
Intake, Nitrogen Retention and Digestibility

Dry matter intake, (g/day)

Dry matter digestibility, (#)

Nitrogen intake, (g/day)

Nitrogen digestibility, ($

Nitrogen retention, (g/day)

Urinary nitrogen, (g/day)

Type of

High
Moisture

796

84.3

13.3

68.4

5.3

4.0

Corn

Dry

763

81.9*

12.6

67.6

4.4

4.2

* Significant P <.Q5

Conclusions

These results show that Dehy-100 can be used as an economical source of protein
for finishing lambs fed high concentrate diets. Dehy-100 appears to be effectively
utilized by the digestive systems of lambs. Propionic acid treated high moisture corn
was equal to or slightly more desirable than dry corn when fed to lambs.



CORN SILAGE IN THE FINISHING DIET OF LAMBS

E. L. Potter and C. F. Parker
Department of Animal Science

jntroductigji

Corn silage is an economical feed because it provides more energy p^r acre than
other crops. Thus, it seemed worthwhile to evaluate the use of corn silage as the major
feed in feeding trials . Corn silage is known to be low in protein and so different levels
and sources of protein were supplemented to the silage in this test .

Fifty-nine wether lambs weighing approximately 68 Ib . were allotted to each of the
six treatments shown in Table 1 . The first three lots received soybean protein at differ-
ent levels, whereas lots 4 , 5 , and 6 were fed corn gluten meal, urea, and urea plu-s
methionine hydroxy analogue (MHA) , respectively. The silage used in the present study
was treated with 0.5% limestone and was relatively high in dry matter (42%) . Dry matter,
crude protein , and energy contents of the feeds are shown in Table 2 .

The lambs were implanted with 3 mg. of DBS and started on test in June 1971. (At
present , the Food and Drug Administration does not permit implantation of diethylstil-
bestrol.) The lambs were bled for subsequent plasma urea nitrogen analysis. Complete
feed and growth performance records were kept during the 56-day trial.

TABLE 1* Diet Composition (Percent)
and Crude Rrotein Content8

Treatment Groups

Corn silage 98 95.5 93 96.3 98.3 98,3
Soybean meal 2 4.5 7

Corn gluten meal 3.7

Urea 1.7

Urea and MHAb 1.7

Crude protein (#) 8*5 9.5 10.5 8.8 11.5 11.4

a
On a dry matter basis.

b
Methionine Hydroxy Analogue.
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TABLE 2. Percent Dry Matter, Crude Protein and
Digestible Energy Content of Feeds

Dry Crude
Matter3 Proteinb

Corn silage

Soybean meal

Corn gluten meal

Urea

42 7.6

90 49.0

91 40.0

90 281.0

MegCal
DE/lbbc

1.38

1.60

1.41

a
On an as fed basis.

On a dry matter basis.
c
2MegCal is equivalent to 1 pound

TABLE 3. Performance of Lambs fed
Different Levels and Sources

of TON.

Corn Silage and
of Protein

Treatment

Number of lambs
Days on test

Initial weight, (Ibs)

Final weight, (Ibs)

Avg daily gain, (Ibs)

Feeda/lb of gain

Total intake, (lbs/day)ab

Silage

Energy

intake (lbs/day)a

intake (MegCal/day)

Soybean
1

8
56

67.4

77.0

.16

10.65

1.65

1.63

2.28

Soybean Soybean

2

10
56

69.0

79.1

.18

9.28

1.67

1.63

2.27

3

10
56

69.2

80.7

.21

8.48

1.74

1.68

2.34

Groups

Corn
Gluten
Meal Urea
4 5

10 10
56 56

67.0 73.4

76.6 80.8

.17 .13

9.59 12.43

1.64 1.64

1.61 1.63

2.30 2.21

Urea
MHA

6

10
56

67.5

74.8

.13

11.96

1.56

1.54

2.09

a
On a dry matter basis.

Protein intake = total intake - silage intake.
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TABLE 4* Average Daily Gain and Plasma
Urea Nitrogen Treatment Means

Treatment Group

Avg daily gain (ib/day) .16 .18 .21 .17 .13 .13

Plasma urea nitrogen8 9.0 7.2 8.3 8.3 10.8 9.4

a Mg/100 ml.

Results

Table 3 shows the performance of all six treatment groups. In general, the average
daily gain was very low, ranging from 0,13 to 0.21 Ib. per day. The daily gains were
directly related to the low energy intake. The lambs consumed approximately 4 Ib. of
42% dry matter silage per day.

In this trial, the source and level of protein had little effect on performance. How-
ever, it appears that those lambs receiving urea gained less and required more feed per
pound of gain than those fed soybean meal or corn gluten meal. The performance of the
lots fed soybean meal increased with the increasing levels of protein. From the present
study it is not possible to determine if a level of soybean meal higher than the highest
used in this study would be beneficial to performance. Plasma urea nitrogen values
(Table 4) did not reflect protein levels. This may have been the consequence of energy
deficit.

From an overall view, it appears that corn silage is an economical feed. However,
the cost of labor and management due to the length of time required to finish lambs with
low daily gains as in this study would detract from an all-silage system.

Summary

Corn silage can be fed to lambs. However, it appears to require supplementation
with protein. Performance of lambs fed corn silage reflects energy intake.
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EFFECTS OF SUPPLEMENTING CORN SILAGE RATIONS WITH CORN
AND PROTEIN ON PERFORMANCE OF FINISHING LAMBS

E. L. Potter and C. F. Parker
Department of Animal Science

Introduction

The previous study showed that corn silage rations do not provide enough energy
intake to allow finishing lambs to gain weight rapidly. This study was designed to deter-
mine the importance of corn and protein supplementation on lamb growth performance. In
addition, one group of lambs was fed a control ration used in previous studies.

Procedure

Fifty-four of the lambs used in the previous study were re-assigned to six treatment
groups according to weight and previous treatment. Feed and performance records were
kept for 56 days starting in early August 1971. The protein treatments used in this trial
were the same as in the previous experiment, except the urea plus MHA treatment was
replaced with the control ration. Lambs fed the control diet were allowed 14 days to ad-
just to the new diet. The lambs in the other five groups were fed rolled corn in increas-
ing quantities so that they were receiving approximately 1 Ib. of corn per head per day
after the first 14 days. The rolled corn was fed at this level for the remainder of the
trial. Lambs were all bled once for subsequent plasma urea nitrogen (PUN) analysis.

Table 1 shows the diet composition for each treatment group» while Table 2 contains
dry matter, crude protein, and energy estimates for each feed ingredient.

TABLE 1. Diet Composition8 (Percent)

Treatment Group

Corn silage 67.4 66.8 66.2 66.9 67.6

Rolled corn 32.0 31,8 31.5 31.9 32.1

Soybean meal .6 1.4 2.3

Corn gluten meal 1.2

Urea .5

Control ration13 100

Crude protein 8.3 8.6 9.0 8.4 9.3 15.1

a
On a dry matter basis.

Composed of ground alfalfa hay 29.5%, soybean meal
9.8%, ground shelled corn 59.0%, urea .5%, T.M,
salt l.O/o, Vitamin AfDfE .3% and aureomycin .
(pelleted).
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TABLE 2* Percent Dry Matter, Crude Protein and
Digestible Energy Content of Feeds

Dry Matter8

Corn silage 42

Rolled corn 90

Soybean meal 90

Corn gluten meal 90

Urea 91

Control ration 90

a On as fed basis.
b
On dry matter basis.

c 2.0 MegCal is equivalent to 1

TABLE 3. Protein Levels
Rolled Corn

Number of lambs
Days on test

Initial weight, (Ibs)

Final weight, (Ibs)

Avg daily gain, (Ibs)
Feeda/poimd Of gain

Total intake, ( Ibs/day) ab

Silage intake, (ibs/day)

Corn intake, ( Ibs/day) a

Energy intake (MegCal DE/day)

Crude Proteinb MegCal DE/poundb

7.6 1.38

8.9 1.75

49 1.60

40 1.41

281

15.1 1.47

pound TDN.

and Sources for Lambs fed
and Corn Silage

Treatment Group

1 2 3 4 5

9 9 9 9 9

56 56 56 56 56

79.6 79.4 80.8 78.0 80.8

c

6

9

56

76.3

95.1 97.4 99.2 96.5 101.1 105.7

.28 .32 .33 .33 .36

9.17 8.07 8.00 7.79 7.45

2.53 2.59 2.62 2.58 2.69

1.62 1.66 1.65 1.65 1.78

.89 .89 .89 .89 .89

3.79 3.89 3.93 3.87 4.01

.53

5.45

2.87

.30'

4,22

On dry matter basis *

Rrotein intake equals total intake - (intake of silage plus corn)*

Received corn silage during the first 14 days.
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TABLE 4. Average Dally Gain and Plasma Urea Nitrogen

Treatment Means3

Std.
1 2 3 4 5 6 Dev.

Avg daily gain*
( Ibs/day)

Plasma urea nitrogen*
(mg/100 ml)

.27 .32 .32 .34 .36 .53 .12

4.5 7.1 6.9 6.3 10.9 16.9 2.3

a
Least square mean.

* Significantly different (P<.001).

Results

Table 3 shows the performance of each treatment group. The lambs fed corn silage
plus corn gained between 0.28 and 0.36 Ib. per day. This was lower (P<.001) than the
lambs fed the control ration but was considerably higher than those lambs fed only corn
silage in the previous test. The energy intakes of the corn and corn silage fed lambs
were slightly less than that of the control animals and this accounts in part for some of
the lower gain. On the other hand, the control ration contained considerably more pro-
tein, which may also account for some of the difference in performance. The protein
content of the control ration is slightly higher than recommended and explains the high
PUN (Table 4).

The level of soybean meal influenced (lots 1 , 2 , and 3) gain performance. The re-
sults indicate that the lowest level was not adequate for maximum growth, as the two
higher levels of soybean meal supplementation resulted in faster liveweight gains. The
protein levels fed to lots 2 and 3 are both below the level recommended by the National
Research Council. Three more levels should be investigated in future studies.

In the present study, urea was a good source of supplemental protein. This contrasts
with the previous test where urea gave the poorest performance. The favorable growth
performance with urea in this test agrees with current theory that some energy must be
present in the ration if urea is to be utilized effectively. In the present study, corn gluten
meal supplementation resulted in performance equal to that of soybean meal.

Summary

Adding rolled corn to corn silage rations will increase growth performance and there-
fore shorten the length of feeding period, From these two studies on feeding corn silage
to lambs, it appears that supplemental protein is needed. Furthermore, the best source of
protein may depend on the level of energy included in the diet. Additional studies are
needed to define the protein requirements of lambs fed corn and corn silage diets.
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CORN SILAGE: A COMPLETE RATION FOR EWES DURING GESTATION AND LACTATION

E. L. Potter and C. F. Parker
Department of Animal Science

Introductior^

Corn silage lends itself to mechanized systems of harvesting and feeding. Further-
more, corn silage can provide more digestible energy per acre of land than any other
crop. For these reasons alone, corn silage should be strongly considered for use in
many sheep feeding programs. Research was initiated in 1967 to determine how corn
silage could be utilized as a complete feed for sheep. The research results of the last 2
years have shown that ewes fed properly supplemented corn silage will perform as well
as ewes fed mixed legume hay and grain. This report presents the research conducted
during the 1971-72 feeding period,

Procedur^

During the fall of 1971, seventy-two Columbia and Targhee type ewes of mixed ages
were bred to Suffolk rams for mid-March to early April lambing, These ewes were trans-
ferred from winter pasture to either corn silage or the control ration on Feb. 24, Each
ewe*s weight was recorded at this time.

Twenty of these ewes were assigned to the control group and fed a ration consisting
of 4 Ib. of mixed legume hay and 1 Ib. of a corn and pelleted soybean meal concentrate
mixture before lambing. This was increased to 5 Ib. of hay and 1,5 Ib. of concentrate
during the lactation period. The remaining ewes were allotted to one of four corn silage
treatment groups: coarse chopped silage without sulfur, coarse chopped silage with
sulfur ? fine chopped silage without sulfur, and fine chopped silage with sulfur. The
ewes were allowed to eat their fill of the silage as they were fed at a level which was 10%
higher than the previous day!s intake. Feed bunks were cleaned and feed added once a
day.

In addition to the sulfur supplementation» all silage treatments were supplemented
with 20 Ib. of urea, 10 Ib. of limestone, and 4 Ib. of dicalcium phosphate at the time of
feeding. In 1970-71, sulfur was included at ensiling time by adding 5 Ib. per ton of
Dyna-mate (approximately 22% sulfur or 1.1 Ib. of sulfur per ton of silage). In 1971-72,
sodium sulfate was the source of sulfur and was added at the rate of 5 Ib. per ton at feed-
ing time.

Results

Ewes fed fine chopped corn silage supplemented with urea, limestone, dicalcium
phosphate, and sulfur performed equal to or better than control ewes fed mixed legume
hay and concentrates. In addition, this silage ration treatment was found to be superior
to all other silage treatments. Performance was measured by ewe body weight loss and
average lamb weight at 30 days of age (Table 1).
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TABLE 1. 1971-72 Performance Data

Dietary Treatments

Control Coarse Chop Silage Fine Chop Silage

Hay +
Concen-
trate

Without
sulfur

With
sulfur

Without
sulfur

With
sulfur

Ewe weight 2-24-72 (ibs) 179

Weight loss between 2-24
and date when lamb was
30 days old (ibs)

Feed Intake
As fed basis:3

29

172

32

169

19

176

33

164

12

Before lambing (Ibs)
During lactation (ibs)

Dry matter basis:
Before lambing (ibs)
During lactation (ibs)

Lamb birth weight (ibs)
10-day lamb weight (ibs
30-day lamb weight (ibs)

5.0
6.4

4.5

5.7

11.0
16.4

24.8

9.8(14.5)
9.4(15.0)

3.4

3.3

10.6
15.2

22.5

11.5(14.5)
12.8(15.0)

4.0

4.5

10.3
14.5
21.4

11.9(14.5)
11.8(15.0)

4.2

4.1

9.7
14.0
20.6

12.9(14.5)
13.2(15.0)

4.5

4.6

11.1
16.9
25.7

Feed intake values in parenthesis are the actual quantities offered while those
not in parenthesis are the quantities consumed.
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TABLE 2. Digestion Trial Results

Treatment

Coarse Silage Fine Silage

Without
sulfur

With
sulfur

Without
sulfur

With
sulfur

Dry matter intake (g/day) 719 ± 30a 791 ± 43 863 ± 70 944 ± 78

Dry matter digestibility (%) 71.9 ± 2.4 72.9 ± 1.8 68.9 ± 1.1 70.9 ± 0.6

Total dry matter digested(g/day) 517 ± 29 575 ± 26 595 ± 64 669 ± 55

Change in dry matter
digested using coarse
silage without sulfur
as a reference, (#) 100̂  111% 115% 120$

a
Standard error.

Sulfur supplementation was beneficial regardless of size of silage chop. The ewes
fed silage supplemented with sulfur consumed 2.5 Ib. more coarse silage and 1.2 Ib.
more fine silage daily. The superior performance by the ewes fed fine silage plus sul-
fur seems to be directly related to silage intake. Silage intake was also influenced by
size of chop. Ewes fed fine chop silage consumed an average of 1.5 Ib. more silage than
ewes fed coarse chop silage.

Digestion trial results (Table 2) show that sulfur supplementation increased dry
matter intake as well as the digestibility of dry matter. Total dry matter digested in-
creased by 11% and 14% for the coarse and fine silages, respectively, when sulfur was
included in the ration. Total dry matter digested also increased when fine silage was
fed instead of coarse. This occurred with and without sulfur supplementation and was a
function of feed intake since dry matter digestibility was not increased.

Summary

This research shows that fine chopped corn silage when supplemented as described
will provide ewes in late gestation and lactation with all nutrients needed to achieve top
performance. These results indicate that corn silage should be supplemented with sulfur
as well as chopped fine.
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THE IMPORTANCE OF PERCENT DRY MATTER AND SULFUR SUPPLEMENTATION
OF CORN SILAGE AS A COMPLETE DIET FOR THE LACTATINC EWE

C. F. Parker and E. L. Potter
Department of Animal Science

The ideal dry matter percentage of corn silage as a feed for sheep has not been
clearly established. Silage quality characteristics resulting from the ensiling process
may be related to the moisture content of the corn plant at harvest. Generally, the dairy
producer prefers a lower dry matter corn silage for lactating cows than the beef feeder
does for finishing cattle for slaughter. The corn silage research with sheep reported dur-
ing the past 6 years from this Center generally has been with medium to high dry matter
silages (32 to 40% dry matter) . The preferential difference between the dairy and beef
producers regarding percent dry matter has been of particular interest and initiated the
idea for the research with nursing ewes reported in this article,

A second aspect of the study was to further evaluate effects of sulfur supplementation
levels on the feeding value of complete corn silage diets. Research reported in the previ-
ous article showed that supplementing corn silage with inorganic sulfur (sodium sulfate)
significantly increased dry matter digestibility and dry matter intake.

Procedure

A group of 72 aged ewes wintered outside until late pregnancy on Hesston Stakhand
harvested orchardgrass stacks was assigned to the study. Ewes were weighed and ran-
domly allotted to one of six treatment groups shown in Table 1. Two silages of 35 and 28%
dry matter were fed during late gestation and lactation. The quantities of high and low
dry matter silage fed daily during the gestation and lactation periods were 12 and 15 Ib.
(high) and 16 and 20 Ib . (low). These amounts were fed to equalize the dry matter in-
take among treatment groups. The daily ration of silage was reduced whenever the amount
refused exceeded 10% of the total amount fed.

All silages were supplemeted with 20 Ib, of urea, 10 Ib, of limestone, 4 Ib. of dical-
cium phosphate, and 1 Ib, of magnesium oxide per ton. The three levels of sodium sulfate
were 0, 2 .5 , and 5,0 Ib. per ton of silage. All groups had free access to trace mineral
salt. No other feeds were included in the diets.

TABLE 1. Treatment of High (3530 and Low (28^) Dry Matter
Silage with Three Levels of Sulfur Supplementation

Treatment Group

Dry Matter (%)

Sulfur Level (lbs)a
35

0

28

0

35

2.5

28

2.5

35

5.0

28

5.0

a
Levels of sodium sulfate (Nâ Ĉ ) added per ton of silage*
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Lambs were weighed at birth and 28 days, with lamb growth to 28 days used to com-
pare the experimental ewe diets during early lactation. Ewes were weighed on test Jan.
30 (9 days prior to the beginning of lambing) . Each ewe was weighed 3 days and 28 days
after lambing and ewe weight change was calculated. Lamb growth performance data
were statistically analyzed by the least squares method for analysis of variance, with the
means adjusted for the effects of sex of lamb, type of birth, and regression on day of
year of birth.

Results

Lamb growth data from birth to 28 days are presented in Table 2. Ewe weight
changes from late gestation to 3 days after lambing and from 3 days after lambing until
the lambs were 28 days old are shown in Table 3. The treatment effects of silage dry
matter and sulfur level were small and were not statistically significant on birth weight
or measures of lamb growth to 28 days. The lambs from ewes fed lower dry matter silage
were larger at birth and had faster growth rates to 28 days. Sulfur supplementation in-
creased birth weights and 28-day weights, especially on the low dry matter silage diets.
Lambs reared on ewes fed low dry matter silage supplemented with 5 Ib. of sulfur per ton
grew 46% faster to 28 days than lambs reared on ewes receiving low dry matter silage
without sulfur. Ewe weight loss during early lactation tended to be less as the sulfur in
the diet increased (Table 3) , indicating that additional sulfur improved the nutritive value
of the diet.

Summary

Lamb weight differences at birth and 28 days due to the effects of silage dry matter
and sulfur supplementation on the ewe diet during late gestation and lactation were small
and not statistically significant. Growth from birth to 28 days was slightly greater for
those lambs suckling ewes receiving low dry matter silage. In general, lamb weights
increased as the level of sulfur increased in the silage ration of the ewe. This trend was
more consistent for those ewes receiving low dry matter silage diets. This study supports
the previous work showing sulfur to be an important supplement to the complete corn
silage diet of the ewe. Silage dry matter percentage differences appear to be of less im-
portance but favored the lower dry matter percentage.
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THE INFLUENCE OF NUTRITION (CREEP vs. NON-CREEP), LOCATION OF REARING
(PASTURE vs. BARN), AND SIRE BREED (DORSET vs. RAMBOUILLET) ON THE GROWTH,

UTILIZATION OF FEED, AND CARCASS VALUE OF FALL-BORN LAMBS

C. F. Parker, C. B. Boyles, and F. S. Ruland
Department of Animal Science

Management choices for improving production efficiency are of interest to many Ohio
sheep producers. One approach to increasing the annual lamb crop percentage has been
to shorten the lambing interval to increase the average number of lambings per year. An
8-month lambing schedule to produce three lamb crops each 2 years has been studied at
the Eastern Ohio Resource Development Center since 1967. The three scheduled lambing
periods are February-March, October-November, and April-May,

The purpose of this study has been to evaluate the management alternatives relating
to nutrition, housing, and sire breed on performance and meat value of fall-born lambs.
The questions relating to sire breed, type of housing, and nutrition are important for
making management decisions regarding the optimum use of land, labor, and capital in-
vestment for a multiple lambing program.

Dorset and Rambouillet rams were chosen as the sire breeds for fall-born lambs be-
cause of previous findings at this Center of their settling a greater percentage of ewes to
lamb from spring breeding than Suffolk or Targhee rams. Another aspect of the Dorset
and Rambouillet is their difference in rate of maturity. The Dorset has been character-
ized as a relatively fast maturing breed, while the Rambouillet is considered a slower
maturing breed. The use of breeds with different rates of maturity seemed of particular
value when studying the effects of diverse nutritional-rearing levels on the growth and
carcass value of slaughter lambs.

Procedure

A total of 104 lambs born during late September and October from six different ewe
breed groups were included in the study. Ewes and their lambs were randomly assigned
to either a barn or a pasture group shortly after lambing. Half of the lambs at each rear-
ing location received a pelleted 15 percent crude protein, high energy creep diet from
approximately 2 weeks of age until weaning. The in-barn ewes were fed a daily ration of
grass hay and 1.5 Ib. of a pelleted protein supplement (linseed-soybean) shelled corn
mixture. The hay was fed on a three-times per week schedule at an average daily rate of
5 Ib. per ewe. Pasture ewes and lambs grazed quality bluegrass-trefoil pastures during
the entire pre-weaning test period without supplemental feeding.

All lambs were weaned in early January, with 48 ram lambs subsequently assigned
to one of eight finishing groups based on the previous level of nutrition, rearing location,
and sire breed. Gain and feed consumption data were collected on a 2-week weighing
interval schedule. Lambs were individually handled to determine when they had reached
an estimated optimal market condition. Weight at slaughter and age on test were consid-
ered to be important experimental variables and were not used to determine when a lamb
was ready for slaughter. All test lambs were delivered to The Ohio State University Meats
Laboratory and slaughtered, with objective data collected on each lamb carcass. All data
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were statistically analyzed by the least squares method for analysis of variance, with
models used to obtain means adjusted for the effects of age of ewe, sex and type of birth
of lamb , and date of lambing.

Results

Growth Performance—Birth to Weaning. Lambs were weighed at birth, 28 days, and
at weaning, with a 70-day age adjusted weight and an average daily gain from birth to
weaning calculated for each lamb. The least squares means for these traits are shown in
Table 1.

The combined effects of location of rearing (pasture or barn) and level of nutrition
(creep or non-creep) were apparent on the 28-day weight of lambs (P<.05) » with large
differences among the groups for 70-day weaning weight and gain from birth to weaning
(P<.01) . The creep-fed, barn-reared lambs were 76.9 percent heavier at 70 days than
were those lambs in the non-creep, pasture-reared group. These differences are illus-
trated in Figures 1 and 2. The Rambouillet-sired lambs averaged heavier at 28 days
(P<.01) and at 70 days (P<.05) due to their specific superiority in growth rate over the
Dorset-sired lambs which were reared on pasture or were not receiving creep. However,
Dorset-sired lambs grew faster to weaning in both creep-fed groups. This interaction
(P<.05) between sire breed and nutrition-rearing group suggests a basic difference be-
tween the two breeds in their early growth and development under specific environmental
conditions.

TABLE 1. Lamb Growth Performance to >teaninga

Location of
Rearing Nutrition Sire Breed

No Ram-
Pasture Barn Creep Creep Dorset bouillet

28-Day Weight 22.6 24.6 23.1 24.2 22.1 25.1
70-Day Weight 38.9 47.7 35.6 51.0 41.5 45.0
Gain - Birth

to Weaning .41 .55 .36 .61 .46 .50

Location - Nutrition X Sire Breed

Pasture

Dorset
Rambouillet

No Creep

.22

.36

Creep

.54

.53

Barn

No Creep Creep

.40 .68

.46 .67

Least squares means adjusted for age of dam, sex and type of
birth of lamb.

-55-









The rate of gain and feed utilization during the post-weaning test favored the pasture vs.
barn (P<.05) * non-creep vs. creep-reared The non-creep, pasture-reared lambs
averaged 4,8 Ib. feed per pound of gain to 5.5 Ib. for the lambs creep-fed in
the barn. The creep, pasture and non-creep, barn groups required 4.9 and 4.8 Ib. of
feed per pound of gain on test, respectively* These differences in feed utilization are in
direct relationship to the differences in degree of carcass fatness among the groups
(Table 3) » and suggest that feed utilization differences the four nutrition-rearing
groups are small or non-existent at the of .

The total feed consumed by the lambs (pre- and post-weaning) per pound of weight
at slaughter is shown in Table 2. When the concentrate fed the ewes located in the barn
during lactation is charged against the barn-reared lambs, the difference between barn-
reared and pasture-reared groups in feed required per unit of lamb at slaughter favored
the pasture-reared lambs. In this test, the creep-fed, pasture lambs were the most ef-
ficient in their overall utilization of concentrate feed from birth to slaughter (2.4 Ib. of
feed per pound of lamb at slaughter) . This was primarily the result of their heavier weight
at slaughter and not due to any advantage of utilizing feed during the post-weaning test.

Rambouillet-sired lambs averaged 9 Ib. heavier at slaughter than Dorset-sired lambs
(P<.01). The Dorset-sired carcasses had slightly less fat covering over the rib but ex-
hibited a more advanced degree of physiological maturity as evidenced by the higher
carcass marbling scores (P<»05) . The most interesting comparison between Rambouillet
and Dorset-sired lambs at slaughter was their rate of maturity or time required to reach
a similar finish when reared under the two diverse levels of nutrition. The non-creep
Rambouillet-sired lambs matured faster than the non-creep Dorset-sired lambs and
achieved market condition 12 days earlier. However, the Dorset-sired lambs on creep
were ready for slaughter 8 days earlier than the Rambouillet-sired lambs. This inter-
action between breed of sire and level of nutrition suggests that certain breeds may be
more ideal for certain environmental conditions when rate of maturity or time required to
market is important. The average amount of feed required per unit of gain on test or
during the entire test period from birth to slaughter was similar for the two breeds.

Summary

The results from this study show that level of nutrition and location of rearing fall-
born lambs during lactation are important factors affecting weaning weight and subsequent
rates of growth and maturity. Lambs creep-feel in the barn matured the most rapidly and
were ready for slaughter at the youngest age. Pasture-reared lambs required more time
to reach a slaughter condition but were heavier at slaughter, especially the creep-fed,
pasture-reared group, and required less total concentrate feed (ewe plus lamb) per unit
of slaughter weight. Differences in feed utilization among the four nutrition-rearing
groups during post-weaning growth were small and in direct relationship to the degree
of carcass fatness and therefore were not considered of importance. Rambouillet-sired
lambs were significantly heavier at market condition than were Dorset-sired lambs. An
interaction between breed of sire and level of nutrition suggests that certain breeds may
be more ideal for particular environmental conditions when rate of maturity or time re-
quired to reach market condition is important.
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AN ECONOMIC COMPARISON OF FORAGE HARVESTING,
STORAGE, AND FEEDING SYSTEMS FOR OHIO SHEEPMEN

John E. Moore
Extension Economist, Farm Management

The Ohio State University

The more business oriented that the livestock farmer becomes, the less he thinks
in terms of bits and pieces and the more he thinks in terms of the whole, integrated,
practical, efficient, automated farm-feeding system. This is one of the reasons that
the profitability of farming today is influenced greatly by the decisions made with
respect to the machinery, equipment, and building programs. With the many types and
sizes of buildings, machines, and equipment available for a forage program, it is dif-
ficult to consider all alternatives. This paper provides some guidelines and a brief
comparison of the current forage systems.

Two of the real stumbling blocks for higher profits in farming are over-mechanization
and over-building for the amount of use available. The big dilemma is in the game of
substituting capital for labor. If a farmer doesnTt adequately mechanize, rtlow labor
productivity cuts profits," and if he over-mechanizes, "overhead costs cut profits."
The common question is "How big is most economical?" Generally speaking, when a
modern set of farm machinery and equipment is fully used, most economies of size
have been exhausted. This is assuming that the farmer is gaining control of this use
by owning the assets. Many farmers have expanded and invested in a second set of
equipment, but didn ft expand enough to fully use the second set and ended up dis-
appointed with the amount of profit generated.

High Output per Man

The key resource or the limiting resource on farms is labor. Labor on Ohio
farms has many alternative uses, both on the farm and off the farm in non-farm jobs.
One reason there are so many empty barns in Ohio is because the available labor is
more productively employed elsewhere. The challenge is to up-date the technology
and buildings so available labor can be more productively employed. To be sure, the
price of farm products is very important to profit. In the long run, the average price
received for a product equals the average cost of production. So if a farmer plans to
cover all costs of production plus a little profit, he must strive to have a lower cost
of production than the average producer in the long run. Each individual producer
needs to continually analyze his costs, including a cost for his own labor.

Farm management studies have found that the production factor which most often
correlates with high farm net income is productivity per man. Output per man is a
more important profit factor than any other size factor. A farmer shouldn't confuse
being busy with being productive, nor should he confuse his size standard with the
man who is farming a half township. There is nothing worse than being big and bad.
A producer must get better before he gets bigger. If ewes are not lambing more than
120% lambs to market, then increasing the numbers of ewes won't help profit much
generally. Note the budget on page 78. Output per man becomes even more important
if all costs have to be covered (fixed and variable or cash costs). Each farmer!s



costs may be different than those in this budget, but it will give him an idea of why
some farmers stay in the business.

Management — Take Time to Think

Part of the management job is to use the pencil in keeping complete and accurate
records, and in budgeting and analyzing alternative investments before buying.

Set goals to strive toward. As the old saying goes, "No wind is favorable if you
know not for what port you are bound.!T

Keep production and financial records. Have financial records computer analyzed
once each year through the County Agent1 s office by the Agricultural Economics Depart-
ment , The Ohio State University.

Be objective when making business decisions. One!s emotions should not over-
shadow onefs economics.

General Guidelines

Forage is the major input in the sheep enterprise, accounting for more than 80%
of the feed costs. The best forage system for a particular farm depends on many
factors, including acreage, quality of land, capital available, labor supply, present
machinery and feeding facilities, and most important, the operatorfs ability.

I. Plan Before Investing

Budget the cost of ownership of machinery, buildings, and equipment before buy-
ing to determine the annual ownership costs.

n. Keep Machinery Costs Low

Consider other control techniques to gain the use of machinery assets other than
ownership. Minimize the different kinds of crops in order to minimize the types of
machinery necessary to prevent high overhead costs.

III. Plan with Labor Requirements in Mind

Labor requirements throughout the year need to be considered when planning the
livestock breeding and cropping programs. It is very difficult to plan a complete sheep
program which will distribute labor requirements evenly throughout the year. So
another livestock program or a non-farm job may be needed to supplement the income to
accomplish the desired standard of living.

Expand labor productivity by unhitching from the high labor methods of feeding
sheep. Revamp hay racks so hay can be fed twice a week instead of twice a day. Con-
sider self-feeding concentrates whenever possible, using the results of research to make
this work.
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Plan hay storage so a minimum of labor is needed to feed the forage. Consider the
silage route if a silo and silage equipment are available. However, few sheepmen can
afford to invest in a silage program specifically for sheep.

IV. Be On Time

Timeliness of operation is important with the sheep enterprise and just as important
in the forage program. Plan to harvest the excess growth of forage in May and early
June in order to maximize the quality and volume of total digestible nutrients from the
available crop acres.

Plan Before Investing

An important factor which should be considered before investing in any forage sys-
tem is to analyze what the available borrowed or equity capital would earn if invested in
another part of the farm business; for example, in more and better ewes, lime and ferti-
lizer, some good sows to supplement the sheep program, etc.

Regardless of the type of forage program planned, spend time pushing the pencil
and following a system of budgeting which helps compare alternatives. If the projected
plan won ft make money on paper, it surely won't be profitable after the investment is
made.

Costs in forage systems can be divided into two categories. 1) Variable or
Operating Costs; These costs are proportional to the amount the asset is in use per
year and include repairs, electricity, fuel, oil, operator labor, etc. 2) Fixed or
Overhead Costs: These costs decrease per unit by increased use. There are only
two ways to minimize fixed costs—adequate amount of use if purchased or not purchas-
ing and considering other ways to gain control of this machinery use. The fixed costs
include depreciation, interest, repairs, taxes, and insurance, plus shelter in case of
machinery. These costs are known as the DIRTI-5 to many farm managers. Note page 79
for the percentages to use in figuring annual costs for machinery, equipment, and build-
ing investments. These figures are based on new purchases. If second-hand assets are
purchased, the original cost or initial investment would be lower, but the annual cost
percentage would be higher, particularly as far as depreciation and repair allocation are
concerned. Instead of the total annual fixed cost percentage being 20% as noted on page
79, the total annual fixed cost on a second-hand tractor with 5 years1 life left would be
more than 35%.

Interest charges were computed by multiplying the interest rate times the average
investment or one half of the interest rate times the full investment. Repairs and insur-
ance are allocated as 21% and 0.2%. In any particular case, these coefficients may vary
some.

The next step is to take the budget sheet outlined on page 80 or a clear sheet of
paper and list on the left-hand side the increased expenses and reduced income as a
result of the new investment. On the right-hand side, list the added income and re-
duced expenses as a result of the new investment. If the answer is on the positive side,
the investment is a possibility to consider,
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Low Cost Machinery Control Technique

Owning all of the machinery may result in higher fixed costs than necessary and
can produce debt and cash flow problems which might be reduced by considering other
methods of gaining control of some items of machinery. Regardless of the method» jobs
must be performed on time or they can be costly in terms of reduced yields and profits.
The objective is to gain control of the use of modern machinery, but not necessarily by
the ownership route alone.

Following are a few methods of gaining control:

. Buy new machinery

. Buy used machinery

. Own machinery jointly

. Exchange machinery use with neighbor

. Hire custom operators

. Lease or rent machinery

. Do custom work to "spread overhead costs11.

The first step is to know what it would cost to own the machine per acre, per
bale, or per ton and then to compare this cost with other methods of getting the job
done. The time is here when some good livestock men will custom hire much of their
crop work done instead of replacing machinery as it wears out. Instead, they will ex-
pand their livestock program to intensify the use of their labor and buildings. Know-
ing the actual cost of ownership will:

1. Encourage a farmer to be more willing to pay a little above the
customary custom rate to help insure timeliness and a good job
on the part of the custom operator and still have more net income.

2. Encourage a farmer to consider exchanging machinery use with
neighbors, or jointly own (partial partnerships), or extend use
of his own machine by doing custom work.

Leasing or renting machinery may be a possibility in a few communities. Leasing
is a longer contract time than renting. Ownership annual costs might run 20% or more
of the new cost, while leasing would run 25-30% annually on a 3-year basis. The
economics of both methods of control depend on adequate use. The main advantage
of leasing over ownership is the smaller amount of annual capital committed.

Plan with Labor Requirements in Mind

Most farm labor is either family or full-time (annually) hired labor. This means
it is a fixed cost in most cases and, if it cannot be evenly used throughout the year,
a farmer will have to hire extra labor in some periods and in other months will have
idle time. Labor saving automation has to be paid for by either expanding the volume
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Trends In Hay Making (2)

"Baling currently accounts for nearly 80 percent of the total hay harvested.
Although baling has decreased slightly over the past few years, and is expected to
continue to decrease slowly, it will be the dominant method of hay harvesting through
1980.

"The haylage route and other more mechanical methods are being brought about by
the shortage of dependable labor and increasing labor costs. The one machine which
has helped reduce labor costs significantly by combining several operations is the
mower-conditioner which cuts, conditions, and windrows the forage in a single opera-
tion. The mower-conditioner was first sold in quantity in 1965.

"The introduction of the bale ejector in the mid-fifties was a major step in the
mechanization of bale handling. In a recent effort to eliminate the hand labor required
in haying and minimize the damage of weather, the round baler is making a fast come-
back „ In addition to the Allis-Chalrners round baler, two other manufacturers, Vermeer
of Pella, Iowa, and Hawk Bilt of Vinton, Iowa, have announced the development of
machines to produce large round bales ranging in weight from approximately 1,000 to
3,000 Ib.

"Haylage production can be completely mechanized from field to feeding and is
expected to double in the next 10 years. Cubing of hay accounts for 20% of alfalfa in
western states and is expected to triple by 1980.

"Two silage crops the same year from the same acreage offer promise in many
areas. Corn silage removed, seeding the ground to wheat or other small grain crop,
harvesting as wheat or grain head silage, and back to a short season corn variety for
another corn silage crop."

Comparison of the Hay, Haylage,
Corn Silage, Round Bale Forage Systems

Regardless of the system followed, it is important to realize that the quality of feed
will not exceed the quality of forage introduced into the system. So one of the first
requirements is to start with good forage. The forage should be supplemented with the
required nutrients in which it is deficient.

Equipment and facilities should be considered as an aid to good management and not
as a substitute for it. Investing in a workable system and then not using it properly is
like buying a tractor and then hooking up a team of horses to pull it.

The goal of any forage system is to provide high quality feed at a minimal cost.
By coordinating the several operations of growing, harvesting, storing, and feeding,
the achievement of this goal is more readily assured.

Harvest and Storage Losses

"Each forage system requires a different amount of time for field curing and conse-
quently a different degree of exposure to the elements. Exposure time affects the amount
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TABLE 2.--Amounts of Protein and Energy per Acre Removed from Storage.

Forage System

Hay (Field-cured)

Hay! age

Corn Silage

Lb.
Material
as Fed Out

5,060

10,552

22,250

Lb.
Crude
Protein

794

971

490

Therms
Energy
(ENE)

2,090

2,438

3,293

Based on the amount of dry matter removed from storage as shown in
Table 2. Protein and energy values are based on University of Maryland
Forage Evaluat ion Program data (3).

Alfalfa haylage saved more protein and energy per acre than field-cured alfalfa hay.
Although corn silage produced the lowest amount of protein per acre, it gave the highest
yield of energy per acre. Corn silage produced 3,293 therms of net energy as compared
with 2,438 therms for haylage and 2,090 therms for field-cured hay.

Labor Requirements

The total labor requirements from production through storage for each forage sys-
tem were determined by time and motion studies made on Maryland farms. Although data
were obtained over a wide range of conditions, only the systems most common in Mary-
land are compared in Table 3.

All data are for three cuttings of hay and haylage and are based on typical condi-
tions as specified in Table 3. The labor for haylage was about the same as the baled-hay
system for bale thrower, and both were lower than the baler with trailing wagon. Hay-
lage required 4.4 man hours per acre, hay baling with bale thrower required 4.7 man
hours, and baler with trailing wagon, 5.6 man hours per acre. Corn silage with one-
row chopper required 4.1 hours, while with the two-row chopper it required 3.7 man
hours. Based on three or more cuttings per season, the hay and haylage systems re-
quire more labor than corn silage.

Corn silage takes less labor per ton of dry matter in the feeding process than the
hay or haylage system, as shown in Table 4.

When the labor requirements as listed in Table 3 are converted to a dry matter
basis and from an acre basis to a ton basis and the information in Table 4 is added, the
result is the approximate labor input of harvest through feeding as outlined in Table 5.

When labor comparisons are made on a dry matter basis, the requirements per ton
of the various systems are more nearly equal. Labor tends to be a variable resource
and labor requirements per ton tend to be linear. That is, the 100th ton of forage re-
quires as much labor as the first or tenth ton. This is not true with capital invested in
machinery and facilities.
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TABLE 3.—Labor Requirements for Forage Systems^(Including Plowing,
Land Preparation, Seeding, Harvesting, and Storing).

System

Baled Hay (Alfalfa Field-Cured)

Baler with Trailing Wagon

Baler with Thrower

Hay 1 age (Alfalfa)

Corn Silage

One-Row Chopper

Two-Row Chopper

Pre-Harvest

0.8

0.8

0.8

2.0

2.0

Harvesting
and Storing

(Man Hours per Acre)

4.8

3.9

3.6

2.1

1.7

Total

5.6

4.7

4.4

4.1

3.7

*Data based on following conditions: 1) Three cuttings of hay,
yielding 3 tons at 20 percent moisture; 2) three cuttings of haylage,
yielding 5.6 tons at 50 percent moisture; 3) corn silage yields 12.5
tons per acre at 74 percent moisture; 4) haul to storage is 1/2 mile;
5) self-unloading wagons used for haylage and corn silage; and 6) hay
and haylage are made from alfalfa. (3)

TABLE 4.--Hours of Labor per Ton to
Feed Different Forage (Dry Matter Basis).

Method of Feeding
and

Type of Storage

Hours of
Labor per Ton
D. fl. Sasis

Baled Hay 1.17

Haylage 1.08

Corn Silage (with Top Unloader) 0.97

Source: Suter, Robert C. (4).

TABLE 5.--Estimated Labor Require-
ments per Dry Matter Ton for Different
Forages (Harvesting Through Feeding).

Method of
Harvesting
and Feeding

Hours per Ton (DM)
Required Harvest
Through Feeding

Baled Hay (Hand Fed)

Baler with Trailing Wagon 3.94
Baler with Thrower 3.49

Haylage (Mechanically Fed) 4.08

Corn Silage (Mechanically Fed)

One-Row Chopper 2.20

Two-Row Chopper 2.08
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Capital tends to be a lumpy input; its costs tend to be fixed as indicated earlier.
The amount of capital invested per ton at first tends to be high and then declines as more
and more forage is fed. Low fixed cost is a function of use. Feeding facilities should be
used more than 200 to 240 days a year to minimize the fixed cost per ton.

Fixed Cost of Equipment and Storage

The fixed costs of harvesting equipment and storage facilities were major factors
affecting the results of the Maryland study. This was especially true for cost of stor-
age structure. Fixed cost, or the DIRTI-5 as used here, includes depreciation, interest,
repairs, taxes, and insurance.

Field-cured hay had substantially lower equipment and storage costs than any of
the other systems (Table 6) .

Despite the high nutrient losses expected with field-cured hay, its comparatively
low harvesting and storage costs give the system a high rating. The initial investment
in storage space in the Maryland study in 1966 was $75 per acre for hay (3-ton yield, 20
percent moisture); $185 per acre for corn silage (12.5-ton yield); $155 per acre for
haylage stored in concrete stave silo and $298 per acre for haylage stored in gas-tight
silo (based on 5.6 tons of 50 percent moisture haylage per acre). The relatively high
fixed cost of the gas-tight silo is very evident. However, if the silo can be filled 2-21
times per year, costs decrease decidedly.

TABLE 6,—Annul"! Fixed Costs per Acre of Harvesting Equipment and
Storage Facilities,

Items
A l f a l f a Hay

(Field-Cured)

Alfalfa Haylage
Gas-Tight Concrete- Corn

Silo Stave-Silo Silage

Harvesting Equipment
(DIRTI)1"

Storage Structure
( D I R T I )

Totals

$22

9
ITT

50 Acres Forage

$38 $38

36m 19
W

$30

22

Harvesting Equipment
(DIRTI)

Storage Structure
(DIRTI)

Totals

$11

100 Acres Forage

$19 $19

36
J55"

19

$15

22

*Silo cost includes unloader. Storage space requirements were based
on 3 tons of 20 percent hay per acre, 5.6 tons of 50 percent haylage, and
12.5 tons of corn silage. Self-unloading wagons were used for haylage
and corn silage, farm wagons for hay. All structures and equipment costs
based on 1965 new prices. (3)

^DIRTI is depreciation, interest, repairs, taxes, and insurance.
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Most of the difference between systems is explained by the wide range in investment
requirements for storage. Equipment for haylage and corn silage also was much higher
than for field-cured hay due to the cost of self-unloading wagons which were not used
in the hay system. Building costs were higher in 1972 although, as referred to earlier,
hay storage can be constructed now for an initial investment of $15 to $20 per ton.

The combined fixed and variable costs for each system are shown in Table 7.
Fixed costs of tractors, plows, and other tillage equipment were not included. These
items are found on all farms regardless of crops grown. Their costs would make all
cost data higher by about the same amount and would not change the relative position of
any system.

Chopped Hay vs. Bated Hay

The costs of storing chopped and baled hay were similar on 47 farms studied in Ohio
in 1960, but the labor and equipment costs were higher for feeding the chopped hay than
the baled hay (5).

TABLE 7.—Combined Fixed and Variable Costs per Acre of Forage Systems.*

Equipment, Storage, Cash
Production and Harvesting Costs

System 50 Acres 100 Acres

(Annual Cost per Acre)

Baled Hay (Alfalfa Field-cured)1"
(Trailing Wagon) $72 $61

Alfalfa Hay! age*

Gas-tight Silo 114 95

Concrete-stave Silo with Unloader 97 78

Corn Silage
(One-row Chopper) 82 66

All machinery depreciated at 12.5% rate (8 years). Storage faci-
lities depreciated at 4% rate (25 years) and interest charge was 6 per-
cent. All data rounded to nearest dollar.

Stored in pole structure. Cash production cost based on alfalfa
hay (3-year stand).

Based on a l fa l fa (3-year stand).
**

Stored in concrete-stave silo with unloader. (3)
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Round Bale System

Some excellent research on round bales has been conducted by R. W. Van Keuren
and Charles Parker (1) and others with the research program in Ohio which adds an-
other dimension to the forage program. Round bales stored in the field for consumption
not only save the labor of hauling, storing, and feeding, but save the labor of hauling
the manure to the field.

Very interesting results were shown by Dr. Van Keuren1 s research where two beef
cow herds were handled differently in the winter of 1968-69. One herd was handled con-
ventionally by feeding near or in the barn, while the other herd was handled in the field.
Labor requirements were measured on both herds from the time the hay was mowed until
the manure was hauled back to the field, including the time spent building electric
fences for controlled grazing, observing, and assisting cows at calving. Only 108 hours
or 4 hours per cow were required for the herd on the round bale program, while 432
hours were required with the barn-managed group.

Now a sheep man might say, "Yes, but that was with cattle." But sheep like round
bales, too. If it saved that much time with beef cows and "Time Saved Means Profit,"
logically it can save considerable time for sheep men. A farmer can't afford to buy
a new round baler for 20 acres. However, with some improvising, round bales will
haul and store, or baler use can be exchanged with a neighbor, or it can be custom
hired so the round bale program can be fitted partially or totally into the forage system.

Figure 3 gives the estimated availability of forage for grazing from different for-
age crops (6) . It also shows how the round bale program with addition of L-N-P-K
(lime, nitrogen, phosphate, and potash) to fescue forage can mean 218 animal units of
pasture days per acre during November through March.

Figure 4 gives examples of sheep management programs with lambing scheduled in
different months. This takes advantage of round bales in minimizing the total labor re-
quirements and helps distribute the peak labor periods over a wider span of time.

Summary

The most economical forage harvesting, storage, and feeding system is the one
which will help get the maximum amount of product produced per man, while intensifying
the use of machinery and building investments, resulting in the greatest net profit. The
first step is to analyze resources and plan accordingly. All of the so-called new, pro-
gressive machinery and buildings may not spell profit on every farm. Test them by
budgeting to see if the increased volume of production or the reduced labor costs will
pay for the annual cost of ownership.

Do those things first which will increase profits with very little additional invest-
ment:

1. Intensify the use of present buildings and machinery. This also goes for the use
of land resources—this can be done by applying adequate amounts of lime and fertilizer
and by seeding the highest productive grasses and legumes adapted to the area.
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2. Harvest as near the peak quality period of forages as possible to insure the maxi-
mum amount of TDN per acre „

3. Expand labor productivity by planning the hay storage and feeding to minimize
the number of feeding periods per week. Group ewes to have more than one lambing
period to maximize the use of labor and facilities, Total labor might be reduced by
winter pasturing with the use of round bales if a custom round bale operator is in the
neighborhood.

4. The above recommendations are predicated on willingness to expand livestock
numbers. For example, if ewes canft be obtained which will produce more than 120%
lamb crop to market, it is better to sell the hay. Note the sheep budget on page 78.
However, individual costs may be lower or higher.

The economic appraisal of the Maryland forage systems discussed in this report was
based on the net value of nutrients saved per acre by each system. Net value of nutrients
was determined by deducting the system cost from the relative value of nutrients saved
based on amounts removed from storage. The net values are summarized in Table 8.
This study was conducted in 1966 and costs would be higher now, However, the same
study run today would give similar results.

The corn silage system produced the highest net value of nutrients per acre by a
substantial amount. Field-cured alfalfa hay was second highest in net value and alfalfa
haylage was lowest.

TABLE 8.--Costs of Systems and Net Values of Nutrients Saved by Each System
When Shelled Corn Is Priced at $60 per Ton and 44% SJBQM at $100 per Ton (3).

Items
Alfalfa Hay
(Field-Cured)

Cost per Acre

Alfalfa Haylage
Gas-Tight Concrete-
Silo Stave Silo

Corn
Silage

Value of Nutrients Saved
per Acre

Less Cost of Systems

Net Value per Acre

Value of Nutrients Saved
per Acre

Less Cost of Systems

Net Value per Acre

$101 $117 $123
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As shown in Table 8, for approximately 50 acres of forage, the net value of nutrients
from corn silage was about $41 per acre as compared with $29 for hay, $20 for haylage
stored in concrete-stave silo, and about $3 per acre for haylage stored in the gas-tight
silo. For a 100-acre operation, corn silage had a net value of $57 per acre as compared
with $40 for hay, $39 for haylage in concrete-stave silos and $22 per acre for haylage
in the gas-tight silo. These values are based on corn priced at $60 per ton (or $1.68
per bushel) and soybean meal at $100.

Maximum use of corn silage on the most productive cropland resulted in the lowest
feed cost in a forage dairy cattle study in Michigan in 1972. Feed costs were minimized
for the farm with less productive cropland by growing and feeding a forage ration with
only 30 percent dry matter from corn silage. Thus, on the less productive and often
more rolling cropland, alfalfa would become a much more important forage crop (7) .

For most Ohio sheep men, the baled hay route will be the most economical, coupled
with a winter grazing program utilizing round bales if a round baler is available for
custom hire of if the volume of use will justify the ownership of a round baler.

Haylage is an excellent feed and can be profitably worked into the forage program
if volume of silage use will warrant the cost of silage facilities and equipment. Only
budgeting on an individual farm basis will answer this question.

Corn silage will return the greatest TDN per acre on corn eligible ground, but if
new investments in harvesting, storage, and feeding systems have to be made to take
advantage of corn silage, this would not be a profitable route to follow unless there were
more than 600 productive ewes or other livestock which could profit from a silage program.
However, if silage storage is already available and custom harvesting is available, this
route should have a high priority for all or part of the forage program.

If a farmer has continuous corn ground and a livestock operation large enough to
justify the silage route, it is conceivable that he can reduce the total acreage required
for roughage eating animals 30 to 40% compared to the hay route. The big question is,
How large is necessary? That varies by every farm, depending on where it is now as
far as present machinery and facilities, and the custom hire options. However, if a
farmer is starting from zero (no buildings or equipment), he had better have a place
for more than 800 tons of silage to productive ruminants. Even then, alternative uses
of money should be analyzed and the planning horizon clearly in mind.

There must be change if there is to be growth in any industry. The wise farm
businessman recognizes the trends early, evaluates their impact on his individual farm,
and takes action to capitalize on the trend.

"Experience teaches that men are so much governed by what they are accustomed to
see and practice, that the simplest and most obvious improvements in the most ordinary
occupations are adapted with hesitation, reluctance and by slow graduations."—Alexander
Hamilton, 1791.
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MANY WAYS TO FIGURE EWE PROFITS, DEPENDING ON COSTS CONSIDERED.

Following Are Two Common Methods of Figuring Costs at Two Different Lambing Levels.

Profit Above
Total Costs

(Fixed and Variable)
Profit Above Variable

orCash Costs

Variable Costs per Ewe*

Feed (one-half)

Interest, 8% on Livestock and
Operating Capital

Misc., Electric and Supplies

Vet., Med. and Dipping

Shearing

Breeding or Ram Charge

Ewe Depreciation*

Variable Costs

Fixed Costs per Ewe

Feed (one-half)

Labor (4 and 5 Hours)

Building and Equipment — 14%

Fixed Costs

Total Costs

Returns per Ewe**

95 Lb. Lamb 9 $27.00

0 $31.00

Wool 10 Lb. 0 $ 0.72

Net Returns per Ewe @ $27.00

(? $31.00

120%
Lambing

$ 9.00

2.10

.65

.60

.90

.50

6.00

$19.75

$ 9.00

10.00

5.05

$24.05

$43.80

$30.78

35.34

7.20

-5.82

-1.26

180%
Lambing

$ 9.75

2.10

.65

.60

.90

.50

6.00

$20.50

$ 9.75

12.50

5.05

$27.30

$47.80

$46.17

53.01

7.20

+5.57

+12.41

120%
Lambing

$ 9.00

2.10

.65

.60

.90

.50

6.00

$19.75

(No Charge
for

Fixed Costs)

$19.75

$30.78

35.34

7.20

+18.23

+22.79

180%
Lambing

$ 9.75

2.10

.65

.60

.90

.50

6.00

$20.50

$20.50

$46.17

53.01

7.20

+32.78

+39.71

^Assuming one-half feed purchased in kind or cost to produce same and that no
hired labor needed (family labor charged at $2.50 per hour),

i"Ram cost $60; salvage value $15; 3-year life; 30 ewes per ram.
*Ewe cost $35; salvage value $5; 5-year life,
**Returns are after marketing charges and death losses have been deducted.

Credit to wool incentive payments included in the returns.
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Budgeted Annual Fixed Overhead Costs on
New Machinery, Equipment, and Buildings

Field Equipment
D — depreciation
I -- interest — i
R — repairs
T — taxes*
I — insurance
H — housing

Total

Livestock Equipment

D — depreciation
I — interest — {
R — repairs
T -- taxes*
I — insurance

Total

Farm Buildings

D — depreciation
I -- interest -- f
R — repairs
T — taxes
I -- insurance

Total

Average Over
Entire Lifetime
(Mid-Value)
Percent of
New Cost

-- 8 years 12.5%
3% of average value 4.0%

2.5%
0.1%
0.2%
0.7%

20.0%

— 8 years 12.5%
3% of average value 4.0%

2.2%
0.1%
0.2%

19.0%

— 10 years 10.0%
J% of average value 4.0%

1.2%
0.6%
0.2%

16.0%

Example
Col umn

$10,000
1,250
400
250
10
20
70

Av. Annual
$ 2,000

$ 2,000
250
80
44
2
4

Av. Annual
$ 380

$ 8,000

$ 800
320
96
48
16

Av. Annual
$ 1 ,280

My
Farm

Dollars

Tractor
$
$
$
$
$
$

Cost
$

Silo Unloader

$
$
$ >
$
$

Cost
$

Barn

$
$
$
$
$

Cost
$

1972.
*Personal property taxes on machinery and equipment were discontinued after
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EXAMPLE: TESTING BUYING FOR INCREASED INCOME.*

(Partial Budget)

Adjustment to be made: POSSIBILITY OF PURCHASING A $2.800 ROUND BALER TO BE USED

ON 30 ACRES OF HAY OR 3.000 BALES.

LOSSES (-) GAINS (+)

Added Expenses

Annual Fixed Cost = $560
(DIRTI-5)

$560 = $18.66 Cost per Acre
30

$560 =
3,000

per Bale

Variable Cost = $120

$4 per Acre or 4<£ per Bale

Reduced Income

NONE

Added Income

NONE

(If Custom Hire Was Needed in
the Community, This Might Be
Possibility for Added Income.)

Reduced Expenses *"

CUSTOM BALING BILL = $450

(Have been having hay custom
baled — 3,000 bales X 15* each.)

- Total $680 + Total $450

GAINS = (+) $450 minus (-) LOSSES — $680 = Net Change - $230

*Calculate costs and returns on an annual basis.
tinclude depreciation, interest, repairs, taxes, insurance, and storage.
Consider risks, other alternative uses for money, etc.
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FIG, 5.—Investment Cost per Ton of Storage Including Unloader, Permanent Fill
Pipe, Foundation, and Wiring.

Size (ft.)

16 x 40

16 x 50

18 x 50

18 x 60

20 x 50

20 x 60

20 x 70

24 x 60

24 x 70

24 x 75

25 x 65

25 x 80

20 x 50

30 x 60

30 x 80

40 x 90

50 x 100

60 x 120

Approximate ^
Capacity (tons)

177

238

302

387

373

478

580

689

852

930

840

1,100

200*

400*

500*

800*

1 ,000*

1,500*

Total Investment Cost
Vertical Silos

Concrete Airtight

$ 4,850

5,400

5,900

6,700

6,500 $16,500

7,400 18,500

8,400 19,700

9,400

10,500

11,300

29,800

32,700

Horizontal Silos^"

1 ,500

2,400

3,000

4,300

4,900

6,900

Investment Cost per Ton Stored
Concrete Airtight

$27.40

22.69

19.54

17.31

17.43 $44.24

15.48 38.70

14.48 33.97

13.64

12.32

12.15

35.48

29.73

7.50

6.00

6.00

5.38

4.90

4.60

*70 percent moisture corn silage.
'Investment cost estimated for below-ground silo, no unloader,
*Based on average silage density of 35 Ib. per cubic foot and average depth of

12 feet.

Source: Ewing, S. A. (8).
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