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BEEF CATTLE SECTION

VOLATILE FATTY ACID PRODUCTION AND PERFORMANCE
OF STEERS FED DIFFERENT LEVELS AND PHYSICAL FORMS OF HAY AND CORN

James T. Thompson, N. W. Bradley and C. O. Little
University of Kentucky

Beef cattle have long been known to utilize high-grain rations for meat production
less efficiently than simple-stomach animals. During the past few decades much work
has been conducted to improve the efficiency of beef production. It has been found that
carbohydrates are broken down to volatile fatty acids (VFA) by the rumen microorganisms
and the acids are utilized as energy sources. Acetate and propionate are the two acids
found in highest concentration in rumen fluid. Acetate is usually the more prevalent
of the two, but propionate is believed to be utilized more efficiently under certain condi-
tions. A shift in the production from acetate to propionate has been proposed as a means
of increasing the efficiency of gains by ruminants.

Several factors have been found to shift the acetate-propionate ratio to favor a
greater percent of propionate, including grinding, pelleting, or decreasing the roughage,
increasing the concentrates in the ration, treating the feed with heat, and flaking of the
grain portion of the ration.

This experiment was designed to study the VFA ratios in rumen fluid and feedlot
performance of cattle consuming rations containing no hay, long hay, or ground hay with
flaked corn or ground corn.

Forty-eight Angus steers of medium flesh, averaging 750 pounds each, were allotted
to six different treatments with eight steers on each. They were as follows:

Ration 1 - No hay and flaked corn Ration 4 - Long hay and ground corn
Ration 2 - No hay and ground corn Ration 5 - Ground hay and flaked corn
Ration 3 - Long hay and flaked corn Ration 6 - Ground hay and ground corn

All rations were supplemented to meet NRC requirements for crude protein, calcium and
phosphorus. A complete trace mineral mix and 450 I. U. of vitamin A per pound of ration
were also added.

At the beginning of the experiment each steer received a 24 mg implant of stilbes-
trol. The rations were self-fed, and ground alfalfa hay was mixed with the feed, whereas,
the long alfalfa hay was hand fed, both at the rate of 4 pounds per head per day. After a
10-day preliminary period, the steers were fed for 111 days in lots of two steers each,
during which time data on gains and feed consumption were collected. Rumen samples
were taken by stomach tube at 0, 14, 28, 56, 84 and 111 days during the trial. Measure-
ments of pH were made, and the samples were analyzed for VFA by use of gas chromato-
graphy. At the end of the trial the animals were slaughtered and data on carcass measure-
ments were collected. Summaries of the results are given in Table 1.

Steers receiving ground hay and long hay gained an average of 0.7 and 0.5 1Ib more
per head daily, respectively, than steers receiving no hay. During the first 56 days of the
trial, the steers fed no hay gained 0.8 1b. per day less than did those on long or ground
hay. There were no significant differences in ADG during the last 55 days of experiment.
There were significant differences in feed consumption but not feed efficiency due to hay




Table 1 - Feedlot Performance, Carcass Measurements and Rumen Sample Data of
Steers Fed No Hay, Long Hay or Ground Hay with Flaked or Ground Corn

No hay No hay Long hay Long hay G hay G hay
Fcorn G corn F corn G corn F corn G corn

Feedlot Data

No. steers 8 8 8
Initial wt, 1b 749 741 741
Final wt, 1b 969 1008 1036
ADG (0-56 day), 1b T . 65 2:
ADG (56-111 day), lb 2-32 =15 2.
ADG (0-111 day), 1b 1.98 .40 2
Feed cons., 1b 17.0 .6 22
Feed/cwt gain, 1b 867.3 8
Average ration
Corn, 1b : : =1 16.
Supplement, 1b : z 59 15
Hay, 1b .0 4,

Carcass Data

Dressing %

U.S. Grade 2
Marbling score

Dual grade ©

Loin eye area, sq in.
Loin eye/cwt body wt
Fat over eye, in.
Kidney fat, %

NOHONDP»HFHO
0 U1 = © ~J 00 = ©
1

oo O W

Rumen pH

Av pH (0-56 day) 5.99
Av pH (56-111 day) 9.51
Av pH (0-111 day) 5.81

VFA Concentration - (Average 0-111 Days)

C2 (molar %) 39.5 : 46.
Cg (molar %) 41.0 : 34.
C4 (molar %) 11. . 1R,

i - Cs (molar%) 2.6 : 8

n - Cs (molar %) 5.4 . 5
C2/Cg 1.02 3 137
3.70 3 2.78
3

1

.57 . 3. 63
118.6

Total VFA (micromoles/ml)141.

all high good, 12 = low choice, 13 av choice
b 4 = slight, 5 = small, 6 = modest
¢ The lower the dual grade the higher the percent of carcass wt that is lean cuts.

F = flaked; G = ground




treatment. The physical form of corn did not significantly effect feedlot performance.
Dressing percentage and carcass grade of steers fed no hay were significantly less than
steers receiving ground hay. Dual grade was significantly higher on steers fed ground
hay than those fed no hay or long hay.

Steers receiving long hay had a significantly higher molar percentage of acetate
with a correspondingly lower percentage of propionate (Cz/ Cg = 1.34) than steers fed no
hay (1. 02) or ground hay (1.03). They also had a significantly lower total VFA concen-
tration (126.5 micromoles/ml) than steers fed no hay (155.7) or ground hay (153.7).
Rumen fluid of steers fed flaked corn contained significantly less total VFA (132.5 micro-
moles/ml) than steers on ground corn rations (158.1). Arithmetic averages of ruminal
pH were significantly affected by hay treatments. They were: no hay - 5.7, long hay -
6.3 and ground hay - 5.9.

Changes in the acetate-propionate ratio due to removing or grinding the roughage
were similar to shifts reported by other investigators; however, contrary to most re-
ported results there was no difference in the ratio produced from flaked compared with
ground corn. The decreased ADG of steers fed no hay during the first 56 days of the ex-
periment deserves further study.

TYLOSIN FOR BEEF STEERS ON PASTURE

Dennis Herd, N. W. Bradley and David McKechnie
University of Kentucky

Cattlemen are constantly alert for ways of improving the performance of steers
used in grazing programs. The value of stilbestrol in such programs is well established.
The values of antibiotics and various means of administering them are not so well es-
tablished. Data reported by this Station last year suggested that the antibiotic tylosin,
when administered in a sustained release bolus to grazing steers implanted with stil-
bestrol, would increase steer gains over those obtained with stilbestrol alone. The pur-
pose of this experiment was to obtain further information on the response of grazing
steers to tylosin boluses.

Forty 600-pound yearling Angus steers of medium flesh were allotted to four groups
for the following treatments:

Control

STEP bolus

Tylosin bolus at 14-day intervals
Tylosin bolus at 42-day intervals

Each STEP bolus contained a total of 6 grams of antibiotic activity composed of 7
parts streptomycin, 7 parts tylosin, 7 parts erythromycin, and 4 parts penicillin. Steers
on the STEP treatment received one STEP bolus each at the beginning of the experiment.

Each tylosin bolus contained 6 grams of tylosin activity. All steers receiving tylosin
were bolused with one bolus each at the beginning of the experiment. One group was then
rebolused at 14-day intervals, and the other group was rebolused at 42-day intervals.

All steers were implanted with 24 mg of stilbestrol and grazed together on two 25-

acre bluegrass-white clover pastures which were rotated as pasture conditions dictated
during the 154-day trial.




The steers were held off feed with access to water over night before each weighing.
Weights were taken at 14-day intervals throughout the trial. Initial and final weights were
the average of two weighings taken the same morning.

The results of this experiment are summarized in Table 1. No increase in .
average daily gain was obtained from using STEP boluses. Use of tylosin boluses at 14-
and 42-day intervals resulted in increased daily gains of 0. 20 and 0. 26 1b per head daily,

Table 1 - Effect of Antibiotics on Grazing Steer Performance

o/ Tylosin b/ Tylosin </

Control STEP ~ 14-days 42-days

Number of steers 10 10 10 10
Initial weight, 1b 600 599 601
Final weight, 1b 768 797 808
Total gain, 1b 168 198 207
Total A.D. G. , 1b 12 ; 1= ik

ADE(EF g/by Periods

0-14 days .53 .94 It
14-28 days .39 =10) .00
28-42 days .54 .14 .14
42-56 days =07 <32 25
56-70 days .43 .43 .18
70-84 days .14 . 29 .04
84-98 days SIE =90 S TELE
98-112 days .61 .36 S5

112-126 days .36 21 .61
126-140 days 293 =39 .36
140-154 days .40 .29 .06

STEP boluses were given at the beginning of the experiment only

Tylosin boluses were administered at the beginning and repeated at 14-day in-
tervals.

Tylosin boluses were administered at the beginning and repeated at 42-day in-
tervals.

Average daily gain.

respectively. These differences were not statistically significant because of the large
within-treatment variation that existed. Bolusing with tylosin at 42-day intervals was
just as effective as bolusing at 14-day intervals. This would seem to indicate that the
effective level of tylosin was being supplied for the 42-day period by one bolus and that
additional tylosin supplied by bolusing at 14-day intervals was of little value. This is in
contrast to results reported last year which suggested the effective life of the bolus was
only two weeks.

In this experiment different period gain patterns were found for the 42-day ty-
losin treatment than were reported for a similar treatment last year. Gain by periods




after bolusing is summarized in Table 2 for steers which received tylosin at 42-day in-
tervals. In this experiment, bolusing with tylosin every 42 days produced substantial in-
creases in gain the first and third two-week periods after bolusing and only a small in-
crease in gain during the second two-week period. This lack of response to tylosin during
the second two-week period after bolusing can be accounted for entirely by the negative
gain of tylosin-treated steers during the last two weeks of the grazing season. It can be
seen in Table 2 that this is a different gain pattern than that reported last year for a
similar treatment where a substantial increase in gain was obtained only during the first
two weeks after bolusing. Last year's response to tylosin during the first two weeks after
bolusing and little or no response from 14 to 42 days after bolusing would indicate that the
tylosin time-release bolus was effective only during the first two weeks. However, the
results this year show as much response from 28 to 42 days after bolusing as for any of
the other periods. This would indicate that the effective life of the bolus was at least 42
days and possibly longer.

Table 2 - Average Daily Gain of Steers at Different Times After Bolusing

Time After Bolusing

0 - 14 days 14 - 28 days 28 - 42 days

c¥ 1Y o e e

First Bolus, 1b 1. 61

1596
-0. 09

Third Bolus, 1b
Ninth Bolus, 1b

58

Second Bolus, 1b 1.07 -0.21
1AL
1.93

Average of this ex-
periment, 1b : : : 0.82

Average reported
last year, 1b

a/ Control
b/ Tylosin at 42-day intervals
The reason for the difference in gain patterns obtained for the two different years

is not fully understood. Work is now in progress on a more intensive type of study which
may provide answers to some of the questions which have arisen.




EFFECT OF CIODRIN-TREATED BACKRUBBERS AND RID-EZY (RONNEL)
FED FREE CHOICE ON FLY CONTROL, GRUB CONTROL AND RATE OF GAIN

(Department of Entomology and Botany and Department of Animal Science
Cooperative Project)

F. W. Knapp, N. W. Bradley and W. C. Templeton
University of Kentucky

In recent years considerable progress has been made in developing new and more
effective insecticides for horn fly and grub control. Considerable effort has been ex-
pended in studying different methods of applying these insecticides to animals. Back-
rubbers treated with certain insecticides have proven to be very effective in controlling
horn flies on cattle. Either oral administration or "pour on" application of other insecti-
cides has very effectively controlled grubs. It would be highly desirable to find an in-
secticide and a simple method of application which would control flies during the sum-
mer and also prevent the occurrence of grubs in the backs of cattle the following spring.

During the past three or four years face flies have caused considerable discomfort
to cattle in northern and central Kentucky. Any method of controlling this recent pest
would certainly be welcomed. This experiment was conducted to study the effect of
Ciodrin-treated backrubbers and Rid-Ezy (ronnel incorporated into a mineral block) fed
free choice on horn fly control, face fly control, grub control and rate of gain of yearling
steers.

Forty-eight lightweight yearling Angus steers were used in this study. The steers
were randomly divided into two groups of 24 each. One group was provided access to a
Ciodrin-treated backrubber, whereas the other group was given the Rid-Ezy blocks free
choice. The group receiving Rid-Ezy blocks did not receive any other supplemental
minerals. Plain loose salt, steamed bonemeal, and ground limestone were provided
free choice to the other group. The burlap backrubbers were treated with 1 percent
Ciodrin EC in No. 2 fuel oil. Each backrubber was saturated with about 1 gallon of the
solution to every 20 linear feet at weekly intervals. The steers were divided and handled
in such a way that forage quality and quantity were considered to be comparable for the
two treatment groups. All animals had previously been treated for flies before this test
started.

The experiment started on August 23. During the first 84 days the steers were on
pasture, and during the last 103 days they were on a fattening ration in drylot. During
the drylot phase of this study all steers were fed together without regard to previous
treatment.

During the pasture phase face fly and horn fly counts were made at weekly intervals
from August 23, 1963 to October 24, 1963. Grub counts were made on March 5, 1964.

Table 1 shows the results of face fly and horn fly counts made during the pasture
phase. Little difference was noted between the treatments for face fly control. It should
be pointed out that Ciodrin did gradually reduce face flies, whereas the numbers of face
flies on cattle treated with Rid-Ezy were more erratic. Good horn fly control was achieved
with both methods. As would be expected, it took Rid-Ezy longer to control flies since
control is achieved through death of larvae in droppings whereas Ciodrin causes death
of the adult fly upon contact with the treated animal.




Table 1 - Average Flies Per Animal at Weekly Intervals

Date 8—23278—30 9=6 9-20 9-24 10-4 10-11 10-18 10-24

Face Flies

Ciodrin 1 1
Rid-Ezy 2 5

Horn Flies

Ciodrin 0
Rid-Ezy 0

g/ Pretreatment counts

Table 2 gives results of grub counts made on March 5, 1964. Ciodrin would not
be expected to have any effect on grubs since it is not a systemic insecticide. There-
fore, the group treated with Ciodrin during the summer served as a control for this
comparison of the effectiveness of ronnel in controlling grubs. There were no grubs
in cattle treated with ronnel, but an average of 20.5 grubs were counted in the control
cattle.

Table 2 - Incidence of Grubs in Control and Ronnel-treated Steers

Rid-Ezy (Ronnel) Ciodrin-Treated
Blocks Backrubbers

Animal No. Animal No. Animal No. Animal No.
No. of Grubs No. of Grubs No. of Grubs No. of Grubs

17
20
26
29
41
42
43
9
18
14
24
31
36

36
37 (died)
39

3 14 16 41
21 11 32 36
22 17 35 23
28 6 56 47
30 4 2 17
47 31 6 11
54 23 11 9
60 39 15 23

5 14 25 5
10 29 33 0
12 47 34 15
13 31 7 0

40
1
8

19

27

38

51

52

23

SO OO OO ODOODODODO OO
SOOI CIHONOI RIS

Total Animals - 24 Av Grubs - 0 Total Animals -24 Av Grubs 20.5

Table 3 gives rate of gain data for both the summer and winter phases of this ex-
periment. There was a slight but nonsignificant trend for Ciodrin-treated cattle to gain
faster during both phases. Obviously the absence of grubs in cattle treated with ronnel
did not cause the cattle to gain faster during the 103-day feedlot period.




The results of this experiment indicate that good horn fly control and reasonably
good face fly control can be achieved with either of the methods used in this comparison.
Feeding the blocks containing ronnel for an 84-day period beginning the latter part of
August, also resulted in excellent grub control.

Table 3 - Steer Performance

Rid-Ezy (Ronnel) Ciodrin-Treated
Blocks Backrubbers

Pasture Phase - 84 days

No. of Animals treated
Average initial weight, 1b
Average weight off pasture, 1b
Average gain on pasture, lb
A.D. G. on pasture, lb

Block, 1b/head daily &/

Feedlot Phase - 103 days

Average final weight, 1b 889
Average feedlot gain 198
A. D. G. in drylot 192

Combined Pasture Phase and Feedlot Phase - 187 days

Total gain 243
AeDs G, 1.30

a/ 2.94 gm of actual ronnel per head daily




SLAUGHTER BEEF FROM GRAIN AND GRASS - 1963 RESULTS

Dennis Herd, N. W. Bradley, David McKechnie and J. Ralph Overfield
University of Kentucky

This station has previously demonstrated that deferred feeding of grain to steers on
pasture is a suitable system for making maximum use of pastures and producing the type
of slaughter beef the market demands. It was the purpose of this experiment to confirm
that high good and low choice slaughter beef could be produced by this program. A
secondary objective was to study the value of supplemental protein and mineral feeding
during the grain-grass phase of the program.

One of the comparisons made during the summer of 1963 was at the U. K. Cold-
stream Farm on bluegrass-white clover pasture. Two groups of 20 yearling Angus
steers were used to compare ground shelled corn versus ground shelled corn plus 2
pounds of soybean meal per steer per day.

All steers were implanted with 24 mg of stilbestrol at the beginning of the experi-
ment and grazed together from May 9 to July 4 during the pasture phase. At this time
the steers were split into two groups, using a predetermined allotment, and placed in two
20-acre bluegrass white clover pastures with self feeders containing the appropriate
rations. To equalize pasture quality and quantity, the two groups of steers were rotated
on the two pastures at 14-day intervals. To reduce the possibility of founder, a mixture
of 60% ground shelled corn and 40% ground corn cobs was self fed during the first week
the cattle were on grain. The second week the ratio was changed to 80:20 corn to cob and
after than ground shelled corn was fed. Once again this method of starting the steers on
feed proved to be satisfactory.

The results of this comparison are given in Table 1. During the first 56 days of the
experiment, daily gains for the two groups were quite differenteven though all of the cattle
were treated alike up to this time. During the last 112 days the group receiving corn and
supplement outgained the group receiving only corn, but for the entire 168 days there was
very little difference in the daily gains of the two groups of steers. Although the steers
receiving corn and supplement had a higher selling price per steer, this increase was off-
set by the added expense of the protein supplement which resulted in both groups of steers
returning the same amount to pasture, labor and investment. It thus appears that ground
shelled corn is sufficient in this program when pastures are properly managed and contain
from 40 to 60% legumes.

A second experiment was conducted at the West Kentucky Substation at Princeton com-
paring free choice versus force feeding of minerals during the grain-grass phase of the de-
ferred feeding program. Thirty-six yearling Angus steers were divided into two groups of
18 steers each for this trial. Nine steers of each group were implanted with 24 mg of
stilbestrol, while the other nine were implanted with 36 mg. Both groups of steers were
grazed together from April 10 to July 3 during the grass phase, which was approximately
a month longer than the grass phase at Lexington. Pastures used were predominately
fescue. The amount of trace mineral salt force fed was about 14 times as much as that
consumed by the group offered salt free choice. The amount of bonemeal force fed was
about 12 times higher than the amount consumed free choice. The rations fed during the grain-
grass phase were as follows:

Minerals Free Choice Minerals Force Fed

1,800 Ib ground shelled corn 1,775 1b ground shelled corn
200 1b 44% soybean meal 200 1b 44% soybean meal

Trace mineral salt and bone meal 20.75 1b trace mineral salt
were fed free choice 4. 25 1b bone meal




Table 1 - A Comparison of Steers Fed Corn and Steers Fed Corn and Supplement in a
Deferred Feeding Program on Bluegrass-White Clover Pasture

Corn Corn & Supplement

First 56 days
Number of steers

Beginning weight, 1b
56-day weight, 1b
56-day gain, lb
56-day A.D.G., 1b

Last 112 days
56 to 168-day gain, Ib

56 to 168-day A.D.G., lb
Corn/steer, bu
Soybean meal/steer, 1b

Entire 168 days
Final weight, 1b
Total gain, lb
Total A.D. G. 1b

Carcass and Slaughter data
Weight at packing plant, 1b
Dressing percent
Carcass grade
Fat thickness over rib, in.

Cost and return per steer

Initial steer cost at $26/cwt

Corn cost £

Soybean meal cost =~

Selling price/cwt /

Selling price/steer ~

Returns to pasture,
labor, & investment

20
683
802
119

2.12

245
2.19
37.4

1047
364
2. 17

1013
618
11.1 (Good +)
0.66

$177.58

20
684
781

9.

1.73

280
2.50
35.1
225

1061
377
2. 24

1025
62.8
11. 2 (Good +)
0.62

$177. 84
42. 44
9.00
23. 66
242. 52

13. 24

a/

% Includes cost of corncobs. Corn at $1.20/bushel.

b/ Soybean meal at $80/ton.

o Based on delivery weight at packing plant.

A. D. G. = average daily gain.

Results of this comparison are given in Table 2. There was little difference in the
daily gains of the two groups of steers at any time throughout the experiment. The steers
that were force fed minerals ate 1. 6 1b more feed per day each and weighed slightly more
when sold, but they graded slightly less and brought less per 100 pounds when sold. The
steers that were force fed minerals returned less to pasture, labor and investment mainly
because of the increased expense acquired by the larger amount of feed eaten and the in-
crease in minerals consumed. Feeding minerals free choice appears to be sufficient in
this deferred feeding program.




Table 2 - A Comparison of Steers Force Fed Minerals and Steers Fed Minerals Free
Choice in a Deferred Feeding Program

Minerals Free Choice Minerals Force Fed

First 84 days
Number of steers 18 18

Beginning weight, 1b 706 706
84-day weight, 1b 722 784
84-day gain, 1b 66 78
84-day A. D. G. 0. 0.

Last 112 days
84- to 196-day gain, lb
84- to 196-day A.D. G.
Feed/steer/day, 1b
Corn/steer, bu
Soybean meal/steer, 1b
Trace mineral salt/steer, 1b
Bone meal/steer, 1b

Entire 196 days
Final weight, 1b
Total gain, 1b
Total A. D. G.

Carcass and slaughter data
Weight at the packing plant, 1b
Dressing %
Carcass grade
Fat thickness over rib, in.

Cost and returns per steer
Initial steer cost at $26/cwt .56 .56
Supplemental feed cost, $2/ .67 .08
Selling price/cwt, $ b/ .06 .65
Selling price/steer, $ ~ il .70
Returns to pasture,
labor and investment, $ .54 .06

a/ Corn at $1.20/bushel, soybean meal at $80/ton, bone meal at $100/ton and trace

mineral salt at $50/ton.

h/ Based on delivery weight at the packing plant.

Table 3 gives the results of implanting with either 24 or 36 mg of stilbestrol. There
were no significant differences in any of the performance or slaughter data for stilbestrol
treatment. In view of these results as well as previous ones it still seems advisable to
implant grazing steers with 24 mg. of stilbestrol.




Table 3 - A Comparison of Two Levels of Stilbestrol Implants for Grazing Steers Re-
ceiving a Deferred Feed of Grain

24 Mg 36 Mg

Number of steers 18 18

Grass phase initial weight, 1b 709 703
84-day weight, 1b 782 773
84-day gain, lb 73 70
84-day A.D.G., 1b

Grain-grass phase
84-196 day gain, Ib
84-196 day A.D.G., 1b

Combined phases
Final weight, 1b
Total gain, lb
Total A.D.G. , 1b .83 . 82

Slaughter data
Carcass grade

il
Carcass conformation grade <8
Dressing % =0
Rib eye area, sq. in. .6
Rib eye area/cwt chilled
carcass, sq. in. %8
Fat thickness over rib, in. =
Marbling =2
Percent kidney fat, % =2
.0
.5

(ch-) )
(

8 (ch-
ch) 6 (ch)
.5

8

(small) (small)
Color fat

Color lean

Hot carcass weight, lb
Cold carcass weight, 1b
Carcass cooler shrink, 1b
In transit shrink, Ib

(creamy white)
(normal)

8
7
0
.0
.0
.6

(creamy white)
(normal)

The results of both of these experiments confirm the results of last year which
showed that desirable slaughter beef can be produced economically by this ''grain or
grass'' program.




EVALUATING FORAGE CROPS FOR BEEF PRODUCTION
(Department of Agronomy and Department of Animal Science Cooperative Project)
W. C. Templeton, Jr., C. F. Buck, N. W. Bradley, and D. McKechnie

This project was initiated in 1962 to study the effects of several kinds of plants
and certain mixtures on steer gains and on time and amount of feed production.

The treatments were: (1) 16 acres of Kentucky bluegrass-Ladino clover; (2) 8
acres of Kentucky bluegrass-Ladino clover, 4 acres of Piper sudangrass, and 4 acres
of Korean lespedeza, and (3) 8 acres of renovated Kentucky bluegrass-Narragansett
alfalfa, 4 acres of Piper sudangrass, and 4 acres of Korean lespedeza. Each treat-
ment consisted of two replications of 8 acres each.

All pastures were limed at the rate of 2 tons per acre. During early spring the
bluegrass-clover pastures were reseeded with 1 1/2 pounds Ladino clover and fertilized
with 0-60-60 1b N -P905 -K20 per acre. The renovated bluegrass-alfalfa pastures were
obtained by disking old bluegrass-clover pastures, seeding 15 pounds of alfalfa, and
fertilizing with 0-120-120 lb, with borax, per acre. Bluegrass-clover pastures were
plowed and prepared for the sudangrass and lespedeza pastures. Sudangrass was seeded
at the rate of 30 pounds per acre and fertilized with 200-60-60 lb; lespedeza was seeded
at the rate of 30 1b per acre and received 0-60-60 1b of fertilizer per acre.

Annual fertilizer treatments during 1963 were the same as in 1962 except that no
borax was used on the alfalfa, and 100 Ib actual nitrogen per acre was applied to the
lespedeza areas which were essentially pure crabgrass.

Good-to-choice Angus steer calves, weighing to4501b each, were used to study the
pasture effects. Grazing was on a '"put-and-take', rotational basis. Eight tester steers
were used on each treatment-replication. Shade, fresh water, salt, ground limestone,
and steamed bonemeal were pravided in each pasture. No supplemental feed was fed.
The steers were implanted with 12 mg diethylstilbestrol just prior to the commencement
of grazing.

The start of grazing of bluegrass-clover pastures was delayed somewhat in 1962
because of difficulty in obtaining the steers, and, as a result, the degree of herbage
utilization was not so high as it should have been.

In 1963 steers were not available for grazing rye until approximately one week
past the optimum starting time. As a result, utilization of the rye was poor, and les-
pedeza stands were not at all satisfactory. Volunteer crabgrass contributed essentially
all the grazing in these pastures during the summer and fall of that year.

Tester steers were scored for feeder and condition grades by three judges at the
beginning and end of the experiment each year. At the end of the grazing season in 1962
the steers on treatment 3 (bluegrass-alfalfa, sudangrass, lespedeza) showed a higher
condition grade than those on treatments 1 or 2. There were no significant differences
in scores of either feeder or condition grade for the different pasture treatments in
1963.




A portion of the data obtained during the first two grazing seasons follows:

No. steer-days Average daily Live weight
Treatment grazing per gain, 1b gain per
acre acre, 1b

303 .08 351
268 .90 272
209 =19 250

406 SIEE 450
426 .08 462
462 =1 516

Rye was not used during 1962 as the experiment was not initiated until spring
of that year. The daily gain data for 1962 are only for that portion of the
grazing season after June 14 when grazing of the renovated bluegrass-alfalfa
pastures was started.

Observations and Points of Interest

Balba rye has been ready for grazing two to three weeks prior to Kentucky blue-
grass-Ladino clover: Rye changes from the leafy, vegetative stage to the
stemmy, boot or head stage relatively fast, and failure to utilize the pasture in
the leafy stage results in excessive wastage. Also it appears that a low degree
of utilization of the rye is very detrimental to establishment of lespedeza
seedlings (lespedeza stands are failures again this year). In addition, animal
performance on too-mature rye is, undoubtedly, inferior to what it would be on
rye grazed earlier.

Sudangrass made excellent growth during 1962 but in 1963 it grew very slowly
during the first month after seeding. There was much wastage of feed in these
pastures during both years.

Korean lespedeza was moderately successful in 1962 when seeded on a prepared
seedbed, although the pastures were very weedy during most cf the grazing
season. Seeding in rye resulted in stand failures in 1963 and 1964.

Bluegrass-Ladino clover pastures are relatively easy to manage and provide
moderate amounts of high quality feed. Wastage is quite low if the pastures
are adequately stocked. Maintenance of clover in the pastures is favored by
heavy grazing during spring, adequate fertilization with lime, phosphorus, and
potassium, and reseeding.

Bluegrass~alfalfa mixtures are highly productive if properly managed. When
the spring growth is grazed wastage is so high that it is doubtful whether the
practice is a sound one. Harvesting of the first crop for hay or silage and ro-
tational grazing of the succeeding crops if needed for pasture appears to be a
good way to utilize this mixture.




The data on average daily gains indicate that all of the crops being studied pro-
vide satisfactory pasturage for growing beef steers. Crabgrass was eaten
readily and was reasonably productive during the summer of 1963 when pre-
cipitation was favorable for its growth.

No steers have been lost because of bloat on either the bluegrass-clover or
bluegrass-alfalfa pastures. A veryfew cases of mild bloat have been ob-
served on both mixtures.

The results obtained during the first two years of this study indicate that
sudangrass may be a relatively expensive pasture compared with well-managed
bluegrass-Ladino clover. Because more data are needed to make valid con-
clusions, the experiment is being continued for one or two years.




UTILIZATION BY BEEF STEERS OF PELLETED OR CHOPPED DEHYDRATED
SUDAX HARVESTED AT TWO STAGES OF MATURITY

H. W. Mahin, N. W. Bradley and W. C. Templeton, Jr.
University of Kentucky

The purpose of this study was to evaluate Sudax (a sorghum-sudangrass hybrid) for
its usefulness as a supplementary forage for the dry midsummer period and to determine
its value for low-level wintering of feeder calves.

The Sudax was seeded at a rate of 20 1b per acre on June 20, 1961, and fertilization
consisted of 500 1b of 0-20-20 and 60 1b of actual nitrogen per acre. By August 1 the
forage was from 5 to 7 feet tall, and inflorescences of the most advanced plants were ex-
posed approximately 4 inches. The forage was harvested at this time. After harvest the
stubble was fertilized at the rate of 60 1b of actual nitrogen per acre. Before the second
harvest, the forage was damaged by leafblight (Helminthosporium) which caused 40 to 60%
of the leaf area to die; and frost damaged the upper leaves. When harvest begar October
20, the latest tillers were from pre-bloom to full bloom, and the height of the forage was
approximately 6 feet. Difficulty was encountered in harvesting owing to the high moisture
content of the forage. :

The pellet mill employed did not have a steam source, and pelleting the Sudax seemed
to put excessive strain on the mill. The first and second harvests of the forage were
designated as vegetative and mature states, respectively. Half of the forage from each har-
vest was finely ground and pelleted; the other half was fed in a chopped dehydrated form.
The average chemical analysis of the Sudax on a dry matter basis is given in Table 1.

In the drylot phase of the experiment, 40 steer calves, averaging approximately 500
Ib each, were divided into four lots of 10 steers each on the basis of weight and previous
gain. The treatments for the 77-day trial were as follows:

Lot 1 - chopped, vegetative-state Sudax
Lot 2 - pelleted, vegetative-state Sudax
Lot 3 chopped, mature-state Sudax
Lot 4 pelleted, mature-state Sudax

The steers were fed Sudax ad libitum. In addition the animals received 1 1b of 44% soybean
oil meal plus 10, 000 I. U. of vitamin A per head per day in the last 39 days of the trial.
Steamed bone meal and trace mineralized salt were available, free choice, to the steers at

all times. The results of the feeding trials are shown in Table 2. It was necessary to sup-
plement the ration with protein due to the extremely low gains in period 1. These low gains
substantiated the chemical analysis which indicated a protein deficiency. When the supplement
was added gains increased to as high as 2. 09 lb per head per day. Lot 3, chopped mature
state Sudax, produced gains which were significantly lower (P< 0.05) than the other three

lots.

Digestion trials were conducted, using steers averaging approximately 750 1b. The
steers were placed in crates and fed for a 10-day preliminary period. Total collections
of urine and feces were taken the following 7 days for analysis. The ration consisted of 10
Ib of Sudax and 1.5 1b of supplement which contained 10,000 I. U. of vitamin A. Nitrogen
was equalized by addition of urea to the soybean oil meal supplement. The results of the
digestion trials are given in Table 3. Pelleting significantly decreased (P<0. 05) the di-
gestibility of dry matter, crude protein, crude fiber and gross energy in both vegetative




Table 1 - Proximate Analysis of Sudax at Various Stages of Growth (dry matter basis)

Crude Crude Ether Gross
Date Protein Fiber Extract Energy

% % % Btu/1b
a/

Preliminary Samples —

July 27 17. 64 25. : ; : 8, 053.
July 29 16. 80 26. . : : {5 251
August 1 15. 01 29. . 5 & 7,863.
. b/

First Harvest Samples —
August 3 O lel: 32. > . 2 6, 647.
August 4 9.34 30. ; : : 6, 660.
August 5 9.06 30. : ; : 6,814.
August 7 8.95 28. : é - 63905
Second Harvest Samples o/
October 20 6.381 26. 06 .74 : p 7,422,
October 21 7. 04 25.98 .89 X : a3l
October 24 6.79 27.40 598 : - 7,524,
October 27 6. 28 28.41 .00 s ; 7,441.

a/

— Samples of Sudax taken prior to first cutting.

b/ Samples taken during the first cutting (vegetative state).

o/ Samples taken during the second cutting (mature state).

and mature state Sudax. However, it decreased digestibility of nitrogen-free extract and
total digestible nutrients in the vegetative state only. Crude fiber and gross energy di-
gestibilities were significantly higher (P<{0. 05) in both forms of the vegetative state Sudax
than in the mature forms. Dry matter and crude protein digestibility values were signi-
ficantly greater (P< 0. 05) in the chopped vegetative-state Sudax than in the chopped, mature
form.

These data indicate that pelleted Sudax when properly supplemented with protein
makes a very satisfactory feed for stocker cattle. However, more research needs to be
conducted with longer drylot trials and proper supplementation before the forage can he
recommended without reservation. Emphasis should be placed on utilization of the forage
in the vegetative state.




Table 2 - Steer Performance in Drylot When Fed Pelleted vs Chopped Sudax Harvested

at Two Stages of Maturity

Vegetative State

Mature State

Chopped

Pelleted

Chopped a/

Pelleted

Period 1 (unsupplemented)

No. steers

No. days

Initial weight, 1b
Final weight, 1b
Period gain, 1b

Average daily gain, Ib b/

Average daily feed, 1b ~
Sudax 1b
Feed/cwt gain, 1b

Period 2 (supplemented)

No. steers
No. days
Initial weight, 1b
Final weight, 1b
Period gain, 1lb
Average daily gain, 1b
Average daily feed, 1b
Sudax 1b
Soybean oil meal 1b
Feed/cwt gain, 1b

Summary Trial

No. steers
No. days
Initial weight, 1b
Final weight, 1lb
Gain