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INFLUENCE OF RALGRC IMPLANT AND NITROGEN FERTILIZER RATE ON ANIMAL
PERFORMANCE FROM RYE-RYEGRASS PASTURES

F. M. Rouquette, Jr., M., J. Florence, and L. R. Nelson

SUMMARY
Spring-born, 1/2 Senepol x 1/4 Brahman x 1/4 Hereford, steers and
heifers were weaned in October and grazed on nitrogen fertilizer x
Ralgro implant treatments using rye-ryegrass pastures. Nitrogen was
applied at the rates of either 60, 120, or 230 1lbs/ac. The use of
Ralgro implant resulted in additional average daily gains (ADG) of .2
lb (P<.16). Steers had higher ADG than heifers. The ADG of calves
grazing at the high (H) rate of nitrogen was higher than calves on the
low (L), and medium (M) rates of nitrogen. Stocking rates ranged from
1.75 for calves on L to 2.55 head/ac for calves on H pastures. Gain
per acre from H was approximately twice that from L pastures (900 1lbs
vs 450 1bs). Steers stocked at 2.5 head/ac and ADG of >2.5 lbs gained

approximately 1000 lbs/ac on H pastures.

OBJECTIVE
The primary objective of this trial was to determine the effect
of Ralgro implant and rate of nitrogen fertilizer on gain per animal

and gain per acre of steers and heifers grazing rye-ryegrass pastures.

PROCEDURES

Spring-born, 1/2 Senepol x 1/4 Brahman x 1/4 Hereford, steers (n
= 30) and heifers (n = 30) were weaned in October and stratified into
each of six groups based on age, weight, and body condition. Each of
the six groups of steers and heifers, respectively, were randomly
allocated to one of the following Ralgro implant x nitrogen (N)
fertilizer treatments: (1) Non-Implanted + Low N rate; (2) Implanted +
Low N rate; (3) Non-Implanted + Medium N; (4) Implanted + Medium N;
(5) Non-Implanted + High N; and (6) Implanted + High N, Each
treatment was replicated twice using 5 calves of similar sex per
replication; thus, a total of 12 pastures were used in this study.
Calves initiated grazing on Nov. 17, 1984 and were weighed at

approximately 28-day intervals until May 29, 1985 (183 days). Those
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calves in the Implant group were implanted initially on 11-27-84 and
re-implanted on 2-27-85. All calves were wormed with Panacur on
11-27-84 and again on 2-27-85,

All steers used in this trial had been previously implanted with
Ralgro at 150 to 180 days prior to initiation of the trial. None of
the heifers had been implanted until the trial was initiated. The 5
'Tester' calves which were assigned to each group remained on the
pastures during the entire test period. 'Regulator' animals were used
as a means of maintaining forage availability across all pastures, and
were added in periods of abundant growth and removed in periods of
depressed growth (Put-and-Take technique). Tester animals were used
to calculate individual performance (average daily gain (ADG);
whereas, both Testers and Regulators were used to calculate animal
grazing days and stocking rates. The ADG and stocking rates were then
used to calculate animal gain per acre. !

'Elbon' rxrye at 100 lbs/ac and 'Marshall' ryegrass at 25 lbs/ac
were direct drilled (sod-seeded) into well-established bermudagrass
pastures on October 10, 1984. The three N rates were (1) 60 (L), (2)
120 (M), and (3) 230 (H) 1lbs/ac. All pastures were fertilized with
300 1lbs/ac of 0-20-20 and 180 lbs/ac of 33.5-0-0 on November 8, 1984
to provide a base rate of 60-60-60 1lbs/ac of N-P205—K20. This
constituted the total seasonal fertilizer for the L rate. The M
pastures received an additional 60 1lbs N/ac as ammonium nitrate on
February 20, 1985. The H pastures received ammonium nitrate at the
rate of 50 1lbs N/ac on December 13, 1984, 60 lbs N/ac on February 20,
1985, and 60 1lbs N/ac on April 1, 1985 (Table 1). No additional P or
K was applied after the initial 0-60-60 rate. Pasture size ranged
from 3 to 5 acres each. Each of the 12 pastures had two protected
areas (5' diameter wire cage) from which each of two, one square foot
areas were hand-clipped to ground 1level at approximately 28-day
intervals (four caged samples per pasture). Four, one square foot
areas were hand-clipped to ground level outside the cages at randomly
selected sites on the same date as the caged samples. The outside
cage samples represented forage available for consumption. The
samples taken from within the cages allowed for estimates of both

forage dry matter production and forage disappearance. Forage quality
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assessments (protein and in vitro dry matter digestibility) were taken
at approximately 2-week intervals by hand-plucking plant parts which
visually approximated the diet being selected by grazing animals in
each pasture.

Because of climatic conditions and drastically reduced forage
growth rates, all calves were removed from the test pastures on
January 14, 1985, placed on a similar pasture and offered 4.5
lbs/hd/day of whole shelled corn plus hay ad libitum to maintain body
condition and weight. The M and H pastures had sufficient forage
available to resume full time grazing on February 27; whereas, the L
pastures did not have adequate forage until March 11 (Table 2). 1In
addition, the L pastures were vacated again from April 16 to May 2 due

to lack of adequate available forage.

RESULTS

Table 2 shows the average daily gain (ADG) of each pasture by
periods. The 'Test' period ADG shows the actual weight gained during
the residence time on the specific test pastures; whereas, the 'Total'
period ADG shows the weight gain made throughout the 183-day period
and includes that weight gained while receiving corn and hay
supplements. Thus, insofar as pasture (fertilizer) performance is
concerned, the 'Test' period should be considered. Any forage that
grew in response to fertilizer was harvested by the stocker steers and
heifers. And, 1if there was not sufficient forage tc support
full~time, continuous grazing, cattle were vacated from the test
pastures. On the other hand, since all cattle were in a common,
single herd during the supplemental period, the 'Total' period gains
may be used as an implant comparison. With reference to the Total
period, Ralgro implanted calves had consistent gain advantages of 0.20
1b/hd/day irrespective of pasture level. On the L pastures, heifers
appeared to have benefited most from implantation; whereas, on the H
pastures, steers were responsible for most of the weight-gain
advantage.

Gain per animal, stocking rate, and gain per acre are summarized
for each treatment in Table 3. Although the initial weight of the

heifers was approximately 315 1lbs and that of steers was 365 lbs, a
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stocking rate of one animal was set equal to 500 1lbs since this was
the approximate average weight of all calves during the trial (on
weight + off weight + 2). Any weight may be used as an animal-
equivalent, but the weight should be the same across all treatments
for comparison purposes. Stocking rates were from about 1.7 to 2.5
animal-equivalents/ac across treatments. The relatively low stocking
rate for steers on M pastures was a reflection of either lack of
forage production from those specific pastures which may have been due
to winter damage or a delay in management decision to add Regqulators
at the appropriate time. Thus, the relatively low stocking rate on
the M pastures for steers was also responsible for the lower than
expected gain/ac. Of particular interest was the magnitude of
gain/animal and gain/ac at the H nitrogen rate. In addition to
producing more forage/ac as expressed by stocking rate, the N
treatments also dramatically affected specie composition of the
pastures. On the L pastures, Elbon rye began to boot and eventually
set seed in late March. Because of the obvious N deficiency of the L
pastures, ryegrass was restricted in its regrowth potential which
caused it to seed in late April-early May. Thus, bermudagrass became
the dominant forage available for intake during the last 30 days of
the trial on the L pastures. Had these treatments been conducted on a
prepared seedbed rather than a bermudagrass sod, grazing on the L
pastures would have terminated in late April. Thus, the practice of
sodseeding becomes a primary consideration in the biological-economic
management of winter pastures in the southeastern U.S. On the H
pastures, however, N delayed maturity of the rye and kept it in a
vegetative state for an additional 30-45 days. In addition, the extra
N allowed ryegrass to remain in a vigorous, vegetative state until
late May-early June. The M Pastures were intermediate to L and H with
regard to forage maturity.

Table 4 shows animal performance summaries by various treatment
combinations. For the 'Total' period (183-days), implant calves
gained about 0.2 1b/hd/day more than non-implant calves (P<.16);
steers gained about 0.3 1lb/hd/day more than heifers; and there was
about 0.6 1b/hd/day difference between calves grazing L vs H

fertilized pastures.
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The quantity of forage available for consumption on each pasture
by periods is presented in Table 5. One of the primary considerations
in this trial was to maintain forage availability at similar levels
across all treatment pastures. Had we chosen to maintain a constant
stocking rate, the trial would have been biased from the standpoint of
gain/ac with the wide variation in quantity of N fertilizer used.
Table 5 shows some of the variation that existed among and between
treatments, but on the average, these pastures were quite uniform with
respect to forage availability.

Grazing pressures were more appropriately depicted in Table 6 in
which available forage was expressed as lbs forage dry matter per 100
lbs animal body weight. The larger the number in the table, the more
forage was available for consumption per unit body weight. It is
clear from this table that the M pastures were not appropriately
stocked during a brief period in March-april. Failure to add an
adequate number of 'Regulators' during this time accounted for the low
stocking rates shown.

Forage utilization of winter pastures is most important from the
standpoint of biological efficiency by utilizing all forage produced
and from the standpocint of economic efficiency by increasing gain per
acre. Data from this one year trial clearly show the influence of
rate of N on both quantity and quality of the pastures and the effect
of fertilizer, implant, and sex of calf on animal gains.
Economic comparisons of these fertility-implant treatments are

presented in a companion paper.

Mention of trademark or a proprietary product does not constitute a
guarantee or a warranty of the product by the Texas Agricultural
Experiment Station or Texas Agricultural Extension Service and does
not imply its approval to the exclusion of other products that also
may be suitable.
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TABLE 1. FERTILIZER APPLICATION DATES AND RATES DURING THE TREATMENT
PERIOD

Treatments
Date Rate (lbs/ac) Receiving Fertilizer
N-PZOS-KZO
11-8-84 0-60-60
60-0-0 Low, Med, High
12-13-84 50-0-0 High
2-20-85 60-0-0 Med, High
4-1-85 60-0-0 High
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