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Summary and Application

Dry matter intake (DM1), dry matter
digestibility (DDM), and average daily
gain (ADG) by stocker steers on irrigated
annual ryegrass pastures were compared
at three dsocking densities under
continuous grazing and with three
grazing management systems. continuous,
continuous plus mechanical harvest, and
frontal. We created a grazing front by
attaching an electrified break wire to the
machinery of a center-pivot irrigation
system and advancing the system (without
irrigation) 3—7 in/min. for 6 hr. daily.
Advance rate was set so that frontal
grazing steers would leave about 30% |eaf
in the aftermath. Heavy stocking reduced
ADG from 240 |b. to 1.96 |b. compared to
medium stocking, but increased gain per
acre from 589 to 737 |b. Heavy stocking
also reduced DDM and DMI in late
winter. Frontal grazing and lighter
continuous grazing both reduced the risk
of imminent pasture collapse due to
drought stress. Mechanical harvest to
remove excess forage in early spring
extended the productivity of the grazing
season.  Adding cattle in spring also
extended the grazing season, but ADG by
added steers was 0.51b. less than for
resdent steers in a comparable time
frame.

Introduction

Stocker cattle gans per acre in
continuous grazing Systems on cool-season
annud grass pastures reach only 60% of
potentid.  Plant tissue loss and reduced

photosynthetic rate due to trampling and
mismatches between forage growth rate and
anima requirements are the primary factors
in  sysem losses Rotationd  grazing
gengdly provides no improvement unless
management sSystems ae compared &
gdocking rates so high that gan per acre is
reduced.

Modern pivot irrigation systems, used
increedngly in docker  operaions  in
southwest  Texas, lend themsdves to
adaptation as the primary tool in a modified,
controlled, fronta grazing sysem.  This
experiment was conducted to compare
forage intake and digedibility and average
daly body weght gan (ADG) under frontd
grazing to responses by steers grazing under
traditiona continuous socking of ryegrass
pastures. Light docking rate with and
without mechanical harvest of excess forage
was also compared.

Methods and M aterials

Three quadrants of a 50-A center pivot
irrigation system (five 160-ft spans + 33-ft
overhang), located on a slty clay loam ste
in Uvdde County, were used for this
experiment. Fertilizer (80-20-0) was applied
and incorporated into the soil prior to
planing TAM90 annud ryegass (Lolium
multiflorum L.) on September 30. One
additiond 30-Ib/A increment of nitrogen (N)
was gpplied to dl pastures in late January to
maintain crude protein level above 20% in
leef tips.

Four pestures for continuous grazing
(2.2, 3.1, and two 4.0-A) were fenced in the
band of land between the fourth irrigation
tower and the end of the irrigation boom



(Figure 1). One of the 4.0-A pastures was
designated to be subdivided for hay harvest
if forage accumulaion became excessve
during the spring.  Two bands of pasture for
frontd grazing, each 240 ft wide, were
established between three concentric fences
located 2 ft ingde the tracks of the first and
fourth irrigation towers and a the midpoint
between the tracks of the second and third
towers. These two bands were grazed
seridly with one group of steers (Figure 1).
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Figure 1. Pasture locations under center pivot
irrigation.

For frontad grazing, we mounted
electrified bresk wires on the center-pivot
system between the firg and fourth towers
to creste a grazing front. A back fence,
which was advanced manudly every other
day, completed a patid wedge-shaped
enclosure that dlowed the frontd grazing
group access to a 15 - 20° arc of the cirdle a
any time. The irrigation sysem was fitted
with a programmable controller, which was
st to advance the sysem automaticaly
(without gpplying water) in four sessons for
atotd of 6 hr daily. The rate of advance of
the grazing front (3 — 7 in/min) was
adjusted 0 that the cattle would leave about

30% ryegrass leaf blades in the herbage
aftermath.  When the center pivot machinery
was required for irrigaion, the fronta
grazing group of seers was moved out of
the system for a day, and they grazed the
irrigated perimeter of the circde and the
dryland corners (lso ryegrass) of thefidd.

The fronta-grazing seers drank from a
gndl trough on a traler hitched to the
second or third pivot tower. Water was
supplied via an auxiliary water line mounted
on the pivot machinery from a 2500-gd
storage tank located at the pivot center

All pastures were stocked with yearling
geers on December 14. Groups of five
Angus seers, badanced for weight and gSre
effects, were placed, one in each of the four
pastures dedignated for continuous grazing.
A matching st of five stears was placed in
the fronta grazing group, dong with 20
other Angus, 14 Braunvieh crossbred, and
12 Bonsmara crossbred steers.  All steers
were weighed into the expeimet on
December 20 after an overnight without feed
or water. Individud weights were measured
a about one-month intervds and find
weights were obtained on May 21, dl after
an overnight period without feed or water.

In January, February, and April, the
Angus dears in eech of the continuoudy
grazed pastures and the matching seers in
the fronta grazing group were each dosed
with dow release cgpsules containing akane
markers. Hand-plucked ledf, tota sward, and
fecd samples were collected for 5 days in
esch trid.  Andyds of these samples for
dosed (Cs2 and Cse) and naturaly occurring
(Cs3) dkanes dlowed edimation of the
amount and digedtibility of forage consumed
by each deer a three different times during
the season (Lippke, 2002). Crude protein
and fiber contents of forage samples were
aso messured to obtain additiona estimates

of forage qudity.



Results and Discussion

Edimates of herbage mass (HM) were
taken from the dry weght of dippings of
totd sward during the inteke and digestion
trids (Table 1).  The high stocking rate on
the 22-A pasture reduced its HM
ggnificantly bdow (P<.05) that of the
adjacent 3.1 and 4.0-A padures for al
sampling periods. However, stocking rate
does not explain the difference (P <.05) in
HM between the two 4.0-A pastures, which
was visudly apparent within a month after
planting. The results of soil tests rated both
4.0-A padures “low” in N and “very high”
in phosphorus, dthough the concentrations
of both nutrients in the soil of the wesker
pasture were only 2/3 of the leves in the
other. Thirty poundsA of N were gpplied
only to the wesker 4.0-A pedure in
November to try to dleviate the disparity.

Table1l. Means® of herbage massfor five pastures

repectively.  On January 31, one Braunvieh
crossored steer was added to the high
socked, continuoudy grazed pasture and
one Bonsmara crossbred and sx Braunvieh
crossbred steers were added to the frontal
grazing Ssysem to  control  forage
accumulation, bringing those padures to
1610 and 1628 Ib. live weight/A. At the
beginning of March, five more Braunvieh
crossbred and four Bonsmara crossbred
deers were added to the frontal grazing
system for a totd of 2133 Ib. live waght/A.
At the same time the continuoudy grazed
pastures had 1807, 1108, 857, and 823 Ib.
live weight/A for the 2.2, 3.1, 4.0, and 4.0-
A+harvest pastures, respectively.

Table2. Means® of estimated DDM of ryegrass
consumed from five pastures in three

trials.
Trial Date
Pasture Jan.10 | Feb.16| Apr.17
________ % e e — =
Frontal 77.9° 75.8 68.0°
Cont. 2.2-A 77.8 65.0° 69.2%
Cont. 3.1-A 74.0° 74.7% 7107
Cont. 4.0-A 77.3° 77.3 68.0°
Cont. 4.0-A+har. 7797 74.7% 70.8°

inthreetrials.
Trial Date
Pasture Jan. 10| Feb.16| Apr.17
------- Ib/A-------
Frontal RP70° 4230° 4019°
Cont. 2.2-A 1910° 2430° 2740°
Cont. 3.1-A 27907 34507 60007
Cont. 4.0-A 33107 42307 66907
Cont. 4.0 A+har. 25507 | 3160°° 38507

$ Means are based on clippings from 15 sites.
Means in the same column with different superscripts are
significantly different (P < .05)

The deers in the 4.0-A+harvest pasture
were redricted to 2 A from March 2 until
April 8. On March 26, 7230 Ib. of forage
DM were harvested from the deferred half
of that pasture. We used FORAGVAL
(Lippke and Herd, 1990) to edtimate that the
harvested forage would have produced 933
Ib. of steer gain.

Initid stocking dendgty was 1227 |b.
deer live weaght/A for the frontd grazing
group and 1123, 799, 640, and 610 Ib./A for
the 2.2, 3.1, 4.0, and 4.0-A+harvest pastures,

8 Means are based on five animals.
Means in the same column with different superscripts are
significantly different (P < .05)

Table3. Means® of estimated ryegrassDM| from
five pasturesin threetrials.

Trial Date
Pasture Jan.10| Feb.16| Apr.17
- - - - % of body weight - - - -
Frontal 242 204> 173
Cont. 2.2-A 246 193 1.88°
Cont. 3.1-A 218 252 1.94°
Cont. 4.0-A 222 2.30% 173
Cont. 4.0-A+har. 218 253 2242

8 Means are based on five animals.
Means in the same column with different superscripts are
significantly different (P < .05)

In the January intake and digestion trid,
edimates of digestible dry matter (DDM) of
diets consumed in dal pastures were very




high and nearly identicd, except the mean
for the 3.1-A pasture, which was more than
three percentage units lower (P <.05)
(Table2). The cause for the lower DDM
vaue is not gpparent; levels of crude protein
and fiber in hand-plucked samples were
gmilar for al pastures (Tables 4 and 5).
There were no dgnificant differences in dry
matter intake (DMI) in the January trid
(Table 3).

Table4. Means® of crude protein in ryegrass
plucked from five pasturesin threetrials.

Trial Date
Pasture Jan.10 | Feb.16| Apr.17
........ % --------
Frontal 19.6 21.7 21.3
Cont. 2.2-A 20.9 284 25.3
Cont. 3.1-A 21.0 26.7 19.1
Cont. 4.0-A 21.2 277 19.3
Cont. 4.0-A+har. 21.3 26.7 228

8 Means are based on samples from five days.

Table5. Means® of acid detergent fiber in ryegrass
plucked from five pasturesin threetrials.

Trial Date
Pasture Jan.10 | Feb.16| Apr.17
________ % --------
Frontal 142 19.1 214
Cont. 2.2-A 15.0 18.1 181
Cont. 3.1-A 14.7 17.0 235
Cont. 4.0-A 14.1 17.3 239
Cont. 4.0-A+har. 14.1 164 19.1

8 Means are based on samples from five days.

By mid-February, amount of lesf in the
2.2-A pedure had declined, dthough totd
HM in that pasture increased somewhat
gnce the beginning of January (Teble 1).
This gtudion is reflected in lower meen
DDM and DMI (P <.05) for the gteers in
that pasture compared to steers in the other
continuoudy grazed pastures.  Among the
anmas in the 22-A padture, different
drategies were apparently used to ded with
the shortage of desrable leaf. One dSeer
maintained diet qudity, but grealy reduced

intake. Two deers apparently opted to
consume the increasing stubble component
of the HM, reducing the DDM of ther diets
to 60%, and two Seers sdected an
intermediate srategy. Compared to the 3.1
and 4.0-A padtures, the frontal grazing group
also demonstrated a reduced intake (P < .05)
(Table 3) but not the collaterd decrease in
DDM (Table 2). Ovedl, DDM for Al
pastures showed a characterisic decline
from January to February.

Effectively doubling the socking rate on
the 4.0-A+harvest pasture during March and
early April had pogtive effects on DDM and
DMI meesured in mid-April (Tables 2 and
3). Intake was higher (P <.05) than for al
other pastures and DDM was higher
(P <.05) than for the other 4.0-A pasture.
By mid-April, ryegrass in the 3.1 and 4.0-A
pastures was rank and maturing except in
numerous smdl patiches where dmogt daily
grazing kept the forage short and in a
vegetative datee.  The DDM and DMI
edimated for these pastures in April (Tables
2 and 3) indicate that the problem was not as
severe in the 3.1-A padure. Resllts for the
2.2-A and fronta grazing pastures were
gamilar in the April trid. Genedly, animds
tried to hold diet DDM above 65% and
sacrificed intake to do that.

Table6. Means® of ADG and sums of gain per
acrefor five pastures.

Pasture ADG | Gain/A
-------- D --------
Frontal 2.02% -
Cont. 2.2-A 1.96° 737
Cont. 3.1-A 2407 589
Cont. 4.0-A 2.23P 424
Cont. 4.0-A+har. 2.34® 678

$ Means are based on five animals.
Means in the same column with different superscripts are
significantly different (P < .05)

Table 6 shows means of ADG for the
five Angus deers in each padure that
formed the badanced comparison among
pastures. Steers in the 2.2-A and frontd




grazing group had smila ADG means tha
were lower (P <.05) than the means for the
3.1-A and 4.0-A+harvest pastures. Figure 2
shows that the patterns of weight gain for
frontal grazing and 2.2-A pastures were aso
gmilar. Fgure 3 compares the weight gain
patterns of steers on the two 4.0-A pastures.
The pasture with the greater HM agppeared to
have a dight advantage for mogt of the
season. That advantage disappeared in the
last 3 wk of the experiment, when the rank
swad in tha pasture was completey
mature. The DDM and DMI data (Tables 2
and 3J) indicate that the high ADG for this
group in April was a reflection of greetly
increased gut fill & the early May weighing.
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Figure 2. Patterns of weight gains by Angus

steers in balanced groups on frontal grazing and
the 2.2-A pasture.

Bedf yidd per acre for the continuoudy
grazed pastures is dso shown in Table 6.
The ADG for full-season Bonsmara and
Braunvieh geers in the fronta grazing group
(.65 Ib) was dgnificantly lower (P <.05)
than ADG for al Angus steers in that group.
Because the Angus steers came from one
source and al other steers came from a
second source, we do not know if this
difference was caused by sSre breed or by
differences in pre-grazing management.  For
steers that were added in early March, ADG
was 0.51b. lower P <.05) than for steers of
the same breed type in a comparable time
frame. This was agpparently caused by the

lack of socid acclimation for a condderable
period after joining the resdent animas.
These subgroup differences in ADG  within
the frontd grazing group invdidae a
comparison of beef yidd (685 IbJ/A) with
the balanced groups of Angus steers n other
pastures. We cdculae that if al steers on
fronta grazing had peformed as the Angus,
beef yield would have been 820 Ib./A.

Initidly, the results of this experiment
gppear to support the use of continuous
grazing with very high docking rates.
However, the data do not convey the high
level of risk atendant to high stocking rates.
For example, an irrigation system falure
would have placed the 2.2-A pasture ina
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Figure 3. Patterns of weight gains by Angus steers
on the 4.0-A+harwest and 4.0-A pastures.

condition of drought-stress collapse in less
than a week throughout much of the
experiment.  This risk augers heavily agangt
very high gocking rates in norirrigated
grazing systems, irrespective of the average
annud ranfdl.  While responses to frontd
grazing were dmilar to those in the 2.2-A,
continuoudy grazed pasture in most
respects, the consderable forage buffer with
frontal grazing decreased the risk from
imminent pasture collgpse.

On norrirrigated pastures where the risk
of drought is substantid or where the
production history of pasturdand is not
known, a lesser socking density coupled
with the potentid for hay havest in ealy



soring appears prudent.  Although traditiond
hay haves is difficult in ealy suring, we
have successfully harvesed high-moisture
ryegrass hay (Lippke et d., 2002). Utilizing
excess forage with additiond animds is
another option, but the reduced performance
of animads added a mid-season may exceed
the losses of mechanicd havesx and
feeding.

Finaly, we note that dteers in the 2.2-A
pasture spent much less time waking in
search of forage than we have observed for
dears in large padures grazed to sSmilar
levels of HM. To the extent that these
subjective observations are red, we would
expect greater forage trampling losses and
lower intake on large pastures.  Lower
inteake together with higher energy expended
in waking might reduce ADG as much as
04 Ib. reldive to our results from the 2.2-A
pasture.

Conclusion

High docking rates on winter pastures
reduce dry matter intake and average daly
gan. In extreme cases, dry matter
digedibility of the grazed diet is ds
reduced. Gan per acre is likey to be
increesed  with increasing  stocking  rates.
However, the risk of pasture collapse is aso
increased. Frontd grazing and lower
docking rates coupled with  mechanica
harvest of excess forage reduce risk while
mantaning a rddivdy high levd of
productivity.

Literature Cited

Lippke, Hagen. 2002. Estimation of forage
inteke by ruminants on pasture. Crop
Sci. 42:869-872.

Lippke, H., T.D.A. Forbes, E. Rivera, P.G.
Soderstrom, R.V. Machen, and B.G.
Warrington. 2002. Fronta grazing for
catle management on winter pastures.
http://uvalde.tamu.edu/pdf/2002/005-

frontal 1.2a.pdf.

Lippke, H., and D.B. Herd. 1990.
FORAGVAL: Inteke and gan by catle
edimated from acid detergent fiber and
crude protein of the forage diet. Texas
Agric. Exp. Sta. MP-1708.




