SubCIover-seeded, fertilized pasture
for early weaned lambs

Milton B. Jones

A 6-year grazing study on sub-
clover pasture at the UC Hopland
Field Station indicated that lambs
weaned at 40 Ib made excellent
gains. Phosphorus and sulfur fer-
tilization enhanced the gains
enough to be profitable. By con-
centrating lambs on highly produc-
tive, well-protected pastures,
researchers not only used inputs
more efficiently, they also pre-
vented many of the predator losses
encountered in nearby, less-
protected pastures.

Sheep production on northern California’s
annual grasslands has decreased sharply
over the last three decades, even though
ranchers can now significantly improve
pasture productivity and quality by seeding
and fertilizing legumes. The decrease in
sheep production can be attributed to an
increase in sheep predation resulting from
restrictions on the control of predatory
coyotes.

Oneway to reduce lamb losses is to wean
lambs early (at 40 to 50 Ib) and put them on
small, high-quality, highly productive pas-
tures where ranchers can maintain better
predator control. This approach allows
ranchers to concentrate production efforts
—suchasseeding, fertilization, fencing, and
protection — on that part of the flock with
highest potential for growth and economic
return.

Large areas of annual grasslands in
California could be grazed much more
productively if they were planted with
subclover and appropriately fertilized. Ni-
trogen, phosphorus, and sulfur are the three
nutrients most commonly deficient in soils.
The establishment of subterranean clover
(Trifolium subterraneum L.) can greatly en-
hancesoilnitrogenlevels. Themany varieties
now available make it possible for growers
tochosetheonebestadapted tospecificlocal
environmental conditions. We have seen
excellentproduction fromthese cloverswhen
they have been fertilized with phosphorus
and sulfur. :

This paper reports the cost of establish-
ing a subclover pasture and fertilizing it
with phosphorus and sulfur for 6 years, and
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the lamb gains and dollar returns that result
from seeding and fertilization. The study
was conducted at the UC Hopland Field
Station.

Four varieties of subclover (Mt. Barker,
Woogenellup, Nungarin, and Daliak) were
sown at 50 Ib per acre on 16 acres in October
1982. This sowing rate is much higher than
the10to201b peracreusually recommended
for subclover seed. The high seeding rate
established a dense stand of clover early in
the study.

Four phosphorus treatments were used:
none (P0); 64 Ib per acre treble superphos-
phate applied in October 1982, 1983, 1984,
1985, 1986, and 1987 (P1); 127 1b per acre
applied in October 1982 and 1983, plus 61 Ib
in 1987 (P2); and 254 Ib per acre in October
1982, plus 611bin 1987 (P3). Each phosphorus
treatment was applied with sulfur (51) and
without (S0). The sulfur was applied at 100
Ibperacrein October 1982, and 881b peracre
in1984and 1986. Eachof theeight treatments
was applied to 1-acre pastures, replicated
twice. In addition, three unseeded,
unfertilized 1-acre pastures were used for
comparison.

The soils were from the Sutherlin series
(Ultic Haploxerolls), and had an average
Bray #1 soil test of 11 ppm (moderately high,
butstill responsiveto phosphorus fertilizer).
The measurement for calcium phosphate
extractable sulfur was 3 ppm (low). The
number of lambs on each pasture was set at
thebeginning of eachyear sothat theamount
of forage per lamb was equal ineach pasture.

Targhee lambs were used in 1983 and
1984, and the progeny of Targhee ewes and
Suffolk rams were used from 1985 through
1988. Lambs born in late November and
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December were weaned and put on the
pastures from February 12 to March 10. The
per-lamb costs in veterinary supplies were

seven-way clostridium vaccine: ~ $0.128
three doses fenbendazole: $0.62
two injections BoSe selenium
supplement: $0.49
salt for 84 days: $0.012
Deccox coccidiostat mixed in the

salt the first 32 days on pasture: ~ $0.216

The total was $1.47 per lamb in 1988 dollars.
Multiplied by the number of lambs per acre,
this gives the per-acre cost of veterinary
supplies (table 1).

The average lamb weighed 47 b at the
beginning of the grazing study. This paper
does not consider the cost of producing the
lambs to the point of weaning, nor the costs
associated with sales or transportation to
market. Only the gains thelambs made while
on pasture were counted toward the pasture
returns.

The number of lambs per acre was pro-
portional to the amount of forage available.
This averaged 124 Ib of forage per lamb
when they were introduced to the pastures.
At the beginning of the third 28-day period,
the average was 170 Ib of forage per lamb.
The number of lambs on the unseeded,
unfertilized treatmentaveraged 5. Averages
on the seeded treatments were 7 on
unfertilized treatments; 10 on the P1, P2, P3,
and S1 treatments; and 11 on the P151, P251,
and P351 treatments.

TABLE 1. Six-year average number of lambs, lamb gain, variable costs, and gross margin per acre for
an annual subclover pasture fertilized with phosphorus and sulfur

Variable costs

Gross income

Amortized costs Total

Mumber Lamb Clover Sulfur Phosph. Vet. Total Lamb Ewe gross Gross

Treatment of lambs gain estab. fert. fert. supplies costs sales grazing income margin

BAs i R L ey, | POLEC: pOrAc $ per ac

Unseeded 5 194 .00 .00 .00 7.92 7.92 137.08 2.30 139.38 131486

CK 7 247 2919 .00 .00 9.80 3899 17423 514 179.37 140.38

S 10 405 2919 9.0 .00 15.31 53.60 28545 11.52 296.97 243.37

P 10 363 29.19 .00 15.74 14.82 58.75 256.18 0.87 267.05 207.30

P181 11 435 2819 726 1344 16.17 66.06 307.08 11.88 318.96 2529

P2 11 406 29.19 00 12.86 1543 5748 286.39 1153 297.92 240.4:<

P2S1 i1 411 2919 7.26 11.59 16.17 64.21 289.92 11.35 301.27 237.0¢

B3 10 368 29.19 00 1331 1485 5745 25835 1063 269.98 212.53
P3S1 12 464 2919 7.26 1256 17.52  66.53 32719 12.24 33943 272.50
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Fig. 1. Cumulative gross margin (in dollars) av-
eraged over 6 years for three treatments.

Lambs remained on the pastures for 84
days each year from 1983 to 1986. They were
removed after 70 days in 1987 and after 56
days in 1988 because of dry pasture condi-
tions. Once the lambs were removed, the
pastures were grazed with ewes until 1,000
Ib per acre or less of dry forage remained.
This use was measured in sheep days per
acre.

Clover establishment

The cost of establishing the clover, when
amortized over 6 years, was $29.19 per acre
per year. This cost is high because we used a
highseeding rateand amortized its costover
only the6 years of our study. Good subclover
pastures on the UC Hopland Field Station
have existed more than 30 years without
renovation. A much less conservative ap-
proach would have amortized seeding costs
over 30 years, which would have worked
out to $16.82 per acre, $12.37 less per acre
than for the 6-year period. These cost dif-
ferencesarerelatively small compared tothe
gross margins (gross margin = gross income
- variable costs).

Some good subclover stands have been
established by seeding directly with arange
drill without discing and by reducing the
seeding rate. However, had we followed the
latter procedure we probably could nothave
successfully established the stand. Despite
its high costs, subclover establishment
without fertilization increased the gross
margin slightly above that of the unseeded
pasture — by $8.92 per acre per year.

Fertilizer costs and profits

Applying only sulfur to the seeded pasture
biannually increased costs by $9.10 per acre
per year. This application enhanced clover
establishment. Veterinary supplies brought
the total costs to $38.99 per acre. The sulfur-
only treatment increased lamb gain from
247 t0 4051b per acre. Thus, the average per-
acre profit for the sulfur treatment was
$111.91 more than for the unseeded check
and $102.99 more than for the seeded-only
treatment (table 1).

We applied phosphorus at three rates in
October 1982. In that year, there were no
significant differences in lamb weight gain
per acre between application rates. By the
fifth year, all phosphorus treatments had

received the same amount of phosphorus —
one with annual treatment and one with all
phosphorus applied the first year. We noted
no significant differences among these
phosphorus rates and times of application,
whether applied with or without sulfur. The
amortized cost of annually applied phos-
phorus differed by $2.43 per acre from the
amortized cost of phosphorus applied once
in 5 years. When phosphorus treatments
with sulfur were compared, the difference
was only $0.88. These values are small com-
pared to the gross margin average for all
fertilizer treatments ($238.07), for theseeded
treatments only ($140.38), and for the
unseeded-unfertilized treatments ($131.46).

Figure 1 shows the 6-yearaverage cumu-
lative gross margin over the three grazing
periods covering 84 days. We obtained the
gross margin by subtracting the seeding,
fertilizing, and veterinary costs from gross
income, which in turn was obtained by
multiplying lamb gain per acre by $0.71, the
average per-pound price obtained for the
lambs. An average of 12 days’ gain on the
fertilized pasture was required for the pas-
tured lambs to break even. The seeded,
unfertilized pasture required 16 days’
grazing to break even. An average of 18
days’ gain was required on the fertilized
pastures to reach the same point as the
unfertilized and unseeded pasture. The
seeded-unfertilized pastures required 56
days of gain for gross margin to reach the
same point as the unseeded pastures. Alto-
gether, this indicates that subclover gives
little advantage if no fertilizer is applied. It
took an average variable cost of $60.73 to
produce an increase of 213 lb of lamb per
acre, or $0.29 per pound of lamb gain.

Each year, after the lambs were removed,
ewes were placed on each pasture to reduce
forage levels. The average number of sheep
days per acre required to reduce the forage
on offer to a range of 700 to 1,000 Ib per acre
ranged from 57 days on the unseeded check
($2.30if valued at $0.04 per day) to 304 days
on treatment P3S1. Sheep days per acre var-
ied from none in 1986, when forage on offer
was about 1,000 Ib per acre when the lambs
were removed, to an average of 404 days in
1983. From the seeded check, we obtained
129 sheep days ($5.14 value). The average
for all fertilizer treatments was 286 sheep
days, or $11.43 per year. These data show
that significant amounts of forage remained
after the lambs were removed, and that
seeding and fertilization greatly increased
that amount.

Apparently, thisforagehasrelatively little
valuecompared totheamountreceived from
lamb gains in the spring. However, it is
important that this typeof subclover pasture
be grazed in the summer to reduce the for-
age aftermath to approximately 1,000 1b per
acre in order to help maintain clover stands

the following year. Young subclover seed-
lings havea high requirement forlight; if the
old dry forage is too heavy when the fall
rains come, the stand of clover will be re-
duced for the next year.

Predation control

In addition to increased lamb gains on fertil-
ized subclover-grass pasture, we found coy-
ote losses were dramatically less for this
study than for the general flock on the
Hopland Field Station. In 4 years of the
study, thestudy lostnolambs to coyotekills.
In the other 2 years of the study, lamb losses
were three and one. A total of four lambs
were lost out of the more than 1,200 used in
the study, an extremely low rate. These re-
duced losses probably resulted from greater
human presence and tighter fences for the
lambs.

The study pastures were one-half mile
from station headquarters and were bor-
dered by a ranch road. Because the pastures
were monitored daily, the coyote’s entry
place was easily found when a lamb was
killed. The coyote was quickly trapped, and
thelambkilling stopped. Lossesfromgroups
of ewes and lambs more widely scattered in
the surrounding pastures have been at least
10% per year, and often greater.

Conclusions

Under the study conditions, fertilizing
subclover pasture with phosphorus and
sulfur was very profitable. The 6-year aver-
age of all phosphorus and sulfur treatments
increased lamb gains by 213 Ib per acre per
year atan average cost of $60.73, or atalamb
cost of $0.29 per Ib. This resulted in profit
from lamb gains and summer grazing by
ewes of $92.32 per acre per year over the
unseeded, unfertilized treatment. Averaged
over the 6 years of the study, the lambs
gained enough in the first 12 days on pasture
eachyeartopay fortheseeding and fertilizer.
There was little profit in seeding subclover
without fertilizing, but there was enough
increase in lamb gain to at least cover the
seeding costs.

Lamb losses to coyotes were much lower
on highly productive pastures that were
tightly fenced than on the more scattered
general flock.
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Improved lamb gains in the test pastures resulted because of subclover seeding and fer-
tilization, and also because the pastures were more closely monitored, and thus better
protected from predators. (See article, page 38.)
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