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OOSTS AND BENEFITS OF FESCUE PASTURE RENEWAL
James E. Standaert

Introductlon o

’ W1de varlations 1n amml performance on Tall Fescue pasture and hay have

been observed since the 1ncept10n of the grass in the 1940s. Ihr ee animal

L syndromes have been assoclated w1th the consumption of Tall Feecue by nmlnants.

' fescue foot, fat necros:Ls s and poor eniml performance or feecue toxicosus. Poor
“ animl performance can mean lower milk production per cow, resultmg in poor weiﬁht

ga:.n by nursing calves, poor weight gam by grazing calves, end lower breeding

o »perfonnance by cows and helfers. Many of the symptoms of the syndrome are observed

" during ‘warm weather, although conswnptlon of fescue hay during wmter also can '

, lead to poor anlml performance.. | . v
It is w1del'y belleved that fescue toxlcosm 1s assocmted with a funzus

‘growmg 1n31de the fescue plant. The highest concentratmn of the fungus is found

_ in the plant stems and seedheads 'I‘he fungus is apparantly not ha.rmful to the v

.dpls.nt itself. It is belleved that transmeemn of the fungue infection is accom-

| plished only between generatlons of plant ’ through the seed Increasmg levels

‘of infection have been assoclated w1th 1ncreasmz reductions in anlmal performnce.
. It is now p0531ble to test by laboratory ana.lysm for the presence of the ‘
_fungus in fescue pasture plants, hay, and fescue seed The test of vegetatlve
tillers can tell a farmer what percentage of the materlal teeted is infected. The
., ‘seed test has allowed seed vendors to supply ‘the mrket w1th edeque.te quant1t1es
of seed oertlfled as fungus free._‘ The availa,blllty of fungus-—fme sew allowe
,productlon of fescue forage that mmnants can consume mthout bad effects. The

. 'fv purpose of thJ.s bulletln is to provide informatlon that w1ll contribute towa.rd an



informed choice among alternative methods of combatting the effects of the fungus

in a beef ocow-calf operation.

Methods of Combatting the Effects of Fescue Fungus

The first step toward control of the effects of fescue ﬁmgus on animal
performance is to determine the degree of infestation. This is achieved by
sampling each pasture used to produce feed for animal consumption.! Once the
samples are tested and each field is assigned a level of infection, a pasture
(field) renewal plan can be worked out. The renewal plan will include methods to
control the presence or effects of the fungus, a schedule of pasture renewal, and
interim feed sources for periods while renewal is taking place.

The methods to combat the effects of the fungus are:?

1) . Destroy t_;he stand of infected fescue, reseed with fungus-free fescue

seed and clover.

2) Grow clover with the infested fescue.

3) Minimize animal consumption of fescue plant stems and seeds during

periods of highest infestation and animal stress.

Method 1 is called reestablishment. The existing stand may be chemically
destroyed in the spring or in late summer. If destroyed in the spring, a summer

annual crop may be grown before reseeding. In either case, reseeding is

1 Samples may be sent to the Forage Testing Lab in Raleigh. The fee is $15
per sample. Advice on sampling procedures may be obtained from your county agent.
If it is necessary to limit the number of samples submitted, try to submit samples
from fields in which animal symptoms seem most severe.

¢ See J.T. Green, J.P. Mueller, and L.M. Lewis, "Tall Fescue Endophyte,"

Forage Crop Production, Forage Memo No. 16, February, 1985, NC Agricultural
Extension Service, for a complete description of these methods.
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- accomplished in the fall and animals that nny have been scheduled to graze on this
‘ acrease must be diverted to another feed source until the following spring. A

schedule of operations for all the methods is presented in Table 1.

YA - Table 1, Pescue Pasture Renewal Options

SEuasminak: 3%

Eill Optiong No-kill Option
Spring Kill Sumger Kill Fall Clover -
Season A B . c
Spring Kill Pescue . [remmmemmacenacas) cuttings of hay----=-c-evemmee-- ]
Plant sumer crop or grage
Grage elsewhere
.. Jusger Grow & Harvest Kill Pescue [---===1 cutting ofe---]
o ' gugaer .crop June 30th hay or graze
Grage elsewhere Graze elsewhere
Rl ' e Beseed with clover/fescue gix---------] Renovate with clover
v ' Graze elsevhere Graze elsewhere

: Method 2 is called renovation. The existing stand is lefﬁ intact and
overseeded in the fall with clover. Clover is not susceptible to fungus infection
a.ndlts prescence in the diet dilutes the effects of the fwmas—infectéd fescue.
During fall, while the clover is becoming established, cattle should be movéd to
anqther‘ feed source. The renovated pasture will become available for grazing the
following spring.. | . |

‘ Method 3 is. a set of management practices that has long_beep' advooated for
beef cattle and other ruminants grazing fescue. The set of practices includes 1)
limii;iﬁg'stmnler consumption of fescue, 2) keeping seedheads from fomibg and 3)
keeping‘ the plant in a state in which the ratio of léaves to stems is high, either

| by frequent clipping, intensive grazing, 6r application of chemicals. This method
is.not included in the economic analysis that follows because of the difficulty.
of estimating costs and benefits. It is recognized fhat this method of control
3



will be used predominantly for pastures with low 1eveis of fungus infection or for
pastures with highly erodible soils for which methods 1 and 2 are impractical, and
as an interim technique for use in pastures to be renewed in the future. Elements
of this method may continue to be practiced even on fescue pastures that have been
renewed because animal performance is still poor on fescue with a high ratio of

stems.

The Costs of Pasture Renewal

Establishment Years

When renewing a perennial crop such as Tall Fescue pasture, costs are usually
divided into establishment (first-year) costs and maintenance (subsequent-year)
costs. Establishment costs for three reestablishment options and a renovation
optibn are shown in Table 2. Cost categories are distinguished by the season in
which the cost is incurred and by the operation performed.

In Table 2, each acre in the establishment year is charged a cost for killing
(spring and summer options), a cost for planting a summer temporary crop (spring
option), a charge for seeding with grass or a clover-grass mixture and interest
on money invested. In addition, because a cow-calf operator is not likely to sell
his cows while renewing his pastures, and because he will not be able to graze the
renewed area until the following spring, each acre is charged for the value of
ﬁemporary feed during renewal. If an operator is understocked on the acres he is
not renewing, he may obtain temporary feed cheaply simply by raising the stocking
rate on the nonrénewed acreage. If he is correctly stocked on the nonrenewed

acreage, he must provide the necessary feed either by renting in more pasture,



. Fizet-Tear thvesvtlent Costs 'vfor'vutgmtive Pesoue Pasture Benewal Options
: z2zgzeszzzzEzazzzsszzzace: v"' sz izzzIssaseseszzasss: : ===:-’ » , :::2::: =:::'::=‘-f====:::‘ :
Reestablishnent Renovation
Spriu llll o ~ Summer Kill Fall Benovate -
lant Grm Plant Clover/Grass

ot

=

" Cost Cogt Category  Cost  Cost Category. » “Uost Category Cost |
RN ($fac) -~ (4fae} ($/ac) (Slw,
,_.l;;spring Il fesuels) 2000 N 0
: .Apr-June ‘Plant Corn(b) - 126,53 0 0
... Dasture rent(c)  9.00 0 0
© Interest(d) 1103 N B N
S tulgprise 88 0 0
© gumer . Pastwrerent 600 Kill fescue 22,00 Kill fescue . 2200
o ul-m Interest 24 Pasture rent 6,00 Pasture rent . 6,00
- Harvest b store S v o -
 Comn Bilage(g) = 100.00 Interest - 112 Inerest . L12
. Total Sumer 106,24 fTotal Gumer 2.2 w0
Comll Sodseed cl'oie;_ - Sodeeed clover © fodseed fescue o Benovate eiits’tin‘(
- Sept-Oct. & fungus free & fungus free _ grass seed 131,00 fescue . - .
o grass (e} o MEM grase (e) M gtad (f) 1900
- Pasture rent - 6.00 - Pasture rent 600  Pasture rent 6,00  Pasture rent 6,00 -
Interest - -~ 2,98 Interest 498 Interest o .14 Interest .80
o WtalRll 15082 TotalBll 1592 Total Pl L3004 Total Ll MEM
' TotalCost A 4267 TotalCostB 18104 Total Cost 139714 Total Cost C 142,74
o gilage Value (b) 28200 e e
Mot Bnel Cost 17472 et Renew Cost 181,04 Met Benew Cost 13074

et Benew Cost 1421

o (a) 2 upphcatwns pataquat. _ ' )
(b} Variable cost for planting corn froa HBSU budtet 370-5 1 $8, OOIwre for sod planter reml
(c) Charged at $3. 00/cow/month with stocking rate of 1 cow/acre. B _
(d). Interest at 1 percent/sonth from beginning of period to mid-Noveaber. o S
(e) Variable cost from NCSU buiget #81-1 plus $10.00/ac for grain drill rental also 15 pounds of fescue seed at
31 00/1b. Bach treataent contains application of two tome of lime,

(1) Varisble cost fron KCSU budget #81-3 plus $10.00/ac for grain drill tental, also 15 pounda of fosone eed o

31 00/lb. Includes two tons of lime.. ,
" () Variable cost for barvest, haul, pack, plug dry matter loss.
(b mum i tonn of nlazelacre at 918/ton (8 bu/ton 8 gz Solbu + 33)



buying feed,? or adding more nitrogen to increase production on temporary pastures.
In Table 2, it is assumed he is able to rent pasture for a portion of the year.

The spring option in the establishment year will produce some feed during the
sumer before seeding. In the example in Table 2, the crop grown during the summer
is corn silage. The value of this crop is assumed to be 14 tons produced per acre
at $18/ton. The figure at the bottom of the spring option column in Table 2 is
net of this silage value. Under these assumptions it appears that the spring
option is less expensive than the summer clover-grass option. This conclusion
might change for different corn silage yields or prices.

The longevity of the renewed fescue stand in this analysis is assumed to equal
that of the infected stand. There is no research evidence for this assumption,
sinbe fungus-free seed has been available only a few years and no long—term'
experiments have been completed to test for differences in longevity. It is
possible that the assumption of equal longevities is wrong, since the presence of
fungus in fescue may combat fescue'’s natural enemies. Loss of the ftingus may
subject fescue to more continuous defoliation, possibly cutting short its long
life.

Maintenance Years

Maintenance-year costs for all renewal options begin the spring following
planting. Maintenance-year costs for clover-grass mixtures can be as low as 50
percent of those for grass alone primarily because of savings on nitrogen

application._ However, lime, phosphorus and potassium requirements are slightly

3 The cow-calf operator may choose to feed his a.n'imals on pasture he already
owns or out of reserve hay stocks. In either case, he is giving up something that
has another use and so should be charged at the return that other use would have
earned.



: ,hlgher for clover—grass mlxtures than they are for grass. Iﬁ'addition, clover my
have to be reeltablished in s mixed sod as frequently as every twn yeara, although

At.he averase stand life may be highly variable. The factors affecting clover stand

B -life are legtme spemes, soil type, ,weather, and grazing management. It is

possible that under adverse conditions, average lifetime maintehme—year'oosta for
clover-gra.ss mixtures will exceed those for grass alone ‘
Table 3 gives mamtenanoe—-year costs for a fescue s‘tand and for a mixed
fes'cue-clover stand.  In the mint,ename years the fescue-clover stand requires
- 10 ponmds more phosphorus (P:0s) and 20 pounds more potassium (K20), but requires
none of ‘the 150 pounds of nitrogen required by the pure grass stand. Every third
year is a liming year for both stands, with lime requirements for the fescue—éloi;ér
.‘s'tand double those for the fescue stand. In addition, renovation is éssxmed to
take place every third year. The cash flow difference generated is: first
and second years: 8\27 savings/acre/year to fescue-clover; third year: $36
savings/acre/year to fescue. These cash fldws are incorporated in the calculation

of Net Present Value of fescue renewal investment in the sections below.

Benefits of Pasture Renewal

A primary benefit of pasture renewal is avoidance of negativé animal
performance associated with fescue fungus. With renewal, it is expected coms’ will"
produée more milk, calves will experience a fastér weight gain, and bréeding R
performance may be 'impr.oved. ‘For pastures with low levels of fungus infestation,

_the benefits to rénewal will be‘ small and for thoae with high levels , the benefits
will be large. | In this section, an attempt is made io estimate specific monetary.
values for renewal of pastures with differing fungus infestation levels. The

best use of the pasture is assumed to be for a cow-calf operation 'regardiess of



Table 3, Maintenance Year Costs for Pescue and Pescue/Clover Pastures

22 spssaze

Fescue Pescue/Clover A
Category Unite  Price Quantity §/Ac Category Units Price Quantity §$/ac

Operating Inputst

0-10-20, bulk cut. 1.3 £.00 $29.40 0-10-20, bulk  cwt. 7.5  B5.00  $36.75
30 ¥ Nitrogen owt. 6.25 500 31.25

Tractor Fuel & lube ‘ 4,00 Tractor fuel & lube .00
Tractor repair 1.50 Tractor repair T8
Machinery repair _ 90 Nachinery repair R
Total Yearly Operating Costs £7.05 Total Yearly Operating Costs 39,95

Line, applied every Lime applied every
three years ton 31.00 1.00  31.00 three years  tom 3,00 2.00  62.00
Renovation every three years 1.9

(ezclugive of lime)

Total Triennial Maintenance Coste 98.05 Total Triennial Maintenance Costs 13.94

t Coste are at levels that equate hay equivalent productivity of fescue to fescue-clover.

fungus infestation level. In the next section, the stream of benefits flowing
from renewal is compared to costs of the various renewal options discussed
previously.

| Since discovery of fescue fungus has been so recent, much is still unknown
about how it affects animals. Scientists are currently conducting experiments that
examine how different levels of fungus infestation affect levels of milk
production, levels of calf or cow gain, and levels of breeding performance. For
instance, it is not known if increasing levels of fungus infestation cause
decreasing levels of milk production through reduced feed conversion rates or
from reduced energy intake. It is not known whether cows can partially compensate
to hold milk production levels constant by obtaining needed energy through reserve

stores of body fat. It is not known how much gain depression calves will



vexperience at different levels of- fung'us infestation. It is not known whether(’
the fungus effeots on calf gain increase above some mim.mun threshold or resoh |
_points of diminishins mrginal cost as levels of infestation increase above some
| maxms.l threshold. There is almost no ev1dence relatmg levels of fungus |
‘ infestation to rebreeding ability, ‘even though 1t is suspeoted that poor breeding

performance ma.y be a result of the presence of the fungus in the diet.
' Another area in which 1nformtion is lacking is that on the effects of

"dlfferent levels of fescue fungus infestation on am.mal consumption of the grass.

iDo anims.ls experlence poorer performsnce on grass with high levels of fungus |

infestation beoause they eat less than they would with low levels of 1nfestation?
,Or is’ poorer perfornnnoe attributable to poorer oonversion of the nutrients

| consumed? Or both? These are important questions because their answers will‘ help
ow—calf operators plan how they might change their mnagement (i.e. ’ stookmg
rate, fertllizer amounts) should they decide to renew their pastures. If most _of
the' problem is a result of poor conversion of feed (:mto beef gain or milk) ’ | then
lovering the fwlgusﬂlevel by renewal will require little change in stocking rates
if fertilizer amounts remain the same. If however, most of the problem is the &

n result ‘of an a.nml "gomg off feed," t.hen animals ‘consuming a renewed pasture mll
‘consume more - at a fa,ster pace than they would if the pasture remains in its

‘ infested state, It is l1kely that on renewed pastures stooking rates must be
lower; the grazing season shorter, supplements to pesture supplied, or hlgher T
rates:of fertilizer applied. ‘In any case, the benef:.ts to pasture renewal must
be adausted by the oosts these changes in management w111 impose. . |

In spite of the lack of knowledge s.bout how Pescue fungus sffeots :anin:nl '

| | feed oonsu_nption and'. perfonnsxice, cow-calf operators must make informed choices '
" about. pesture rénewal based on the informstion that does exist. The following .



discussion is based on a review of literaturet on the effects of fescue fungus an

animal performance and consumption.

Effects of Fescue Fungus Renewal on Animal Performance
| Relation 15. For every 10 percent decline in the percentage of fescue infested
with fungus, calf average daily gains (ADG) increase by 0.1
1b/hd/day for the spring and summer grazing season.
Relation 2. For every 10 percent addition of clover to a grass sod, calf ADG
increases by 0.1 1lb/hd/day up to a meximum of 0.3 1lb/hd/day. The
grazing season for which this condition holds is the same as in

Relation 1.

Effectg of Fescue Fungus Renewal on Animal Consumption

Relation 3. Animals consuming fescue infested with fungus experience poor
performance because they consume less.

Relation 4. For every 0.1 1b/hd/day increase in daily calf gain, stocking rate
(defined as cow-calf units per acre) declines by approximately 3

percent.

The basic model employed is that given in NRC, Nutrient Requirements for Beef
Cattle, and is detailed in the Appendix. The basic assumptions are:
1. The dry matter available for consumption per acre per grazing season is

constant across all infestation levels and forage species.

4 John Steudemann. Unpublished paper presented at North Carolina Cattlemen’s
Association meetings, February 12, 1986. Raleigh.

5 Relation 1 is linear throughout the possible range of infestation levels.
It is possible and even likely that this assumption is a good approximation only
for infestation levels between, say, 30 and 85 percent. Since no evidence exists
to define the limits between which the response is linear, this approximation
must be accepted with caution.

10



| 2.  Total consumption per acre per grazing season by the herd is constant
across all infeatatlon levels and forage species. V
'l'nese assunptlons imply that it is posslble to vary stookmg rate :

contmuously. Even though stocking rates cannot be varied that preclsely in

= practlce » the purpose behind using these a.ssumptlons is to a.ttempt to control for

) .' “'dlfferenoes in mnagement between improved and unmproved pasture situations. 1n .

| B essence, ‘a oomparison is made between a situation in whloh an infested acre is

,:fully stocked (i €.y all available dry matter is oonstmed) and one in which a e
‘flmsus-free acre is fully stocked. Note that these asgmptions may ‘bias the ,
: 'results agamst renewal. = | o R | '
Gross revenue per acre for a cow-calf operatmn grazmg fescue at various
| ~ levels of fungus 1nfestation is shown in Table 4. Also g1ven are stocking rate,
: ', }calf sale welghts, price assumptions, oalving pemntage assmptlons, and per-cow
| vﬂcosts. Stockmg rate is expressed as number of cow-calf ‘units per acre over a
| gra,zing season. In the example given in Table 4, with | »e calvmg percentaae of 82
percent, a cow-calf unit consists of 0.82 cow, 0.41 steer calf, 0.41 heifer calf, '
0. 27 replacement heifer. The grazing season is assuned tg\ begm April 1 and extend

A

through November 3, for 216 days. In the example, begi "

welghts are steers,,
’ 200 lbs heifers, 180 lbs; replacements, 500 lbs; and cows, 1000 lbs. Season
average ADG at zero mfestatlon level is a.ssuned to be. steers, 1.6 lbs/hd/day;.
‘helfers, 1.4 lbs/hd/day; replacement heifers, 1.4 lbs/hd/day, cows, 0 lbs/hd/day
' 'Steers, heifers and replacement helfers are assumed to follow the relat.ionshlp
‘between animal performnce and 1nfestatlon levels. Cowa are assuned to mamtaln
' body welght throughout thé grazmg season at all levels c,?f infestation.
.While feed demaﬂd dan be falrly easily characterizvid, feed supply avallable

o “;to satlsfy such dema.nd cannot. An initial assumption 1s mde that 5000 pounda of -

!

1



Table 4. Savings from Fescue Pagture Remewal, by Fungus Infestation Level. Also Stocking Bates and Net Present
of Cach Flows over 20 Year Life of Stand.

—hnnual Pungus Bavings

Net Present Value
Ending Stocking Grogs Reestablishaent Renovate
Infestation Grazing Rate (Cow- Returng
Level® Weights® Price  Calf units)  per Acre  Clover/grass!  Grass Clover/grasst
5 Lbs $/owt  CCfac §/ec $/ac §/ac §/ac
i ) 1
Initial Investment $175 $140 $18
Maintenance Year Bxpenses $ 40 $ 67 $ 40
Triennial Year Bxpenaes $134 $ 98 $134
Steer 854 63
- Beifer 590 55
=30 Cow 1000 3% 80 27 --- --- -
Repl.) 910 5
Bteer 632 63
. Beifer 567 56
-20 Cow 1000 3% 8 %9 “ee - -~-
Repl. 889 53
Steer 610 63 '
Beifer 541 5§
-10 Cow 1000 3 86 260 oe- --- ---
Repl. 867 53
Steer 589 65
Beifer 526 55 .
0 Cow 1000 3 88 %6 L84 - 164
Bepl. 846 53 $-29.21 2.1
Steer 6165
Heifer 504 55
10 Cow 1000 3% B} 267 &2 .51 2.52
Repl. 824 5 9.00  -101.7 16.80
Steer 546 4]
Heifer 182 56 ,
W0 Cow 1000 3% 8} 68 8,37 L 2,02
Repl. 802 53 {119 -69.59 18.8
Steer 524 (1]
Heifer {61 56 )
30 Cow 1000 3% 97 269 9.64 8.01 4.0
Bepl. 181 Y] 89.85 -20.88 97.49
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Table 1. (continued ,

& ........::-::::::m::...:::::::::::::::::: semess - agass 132232 =pzIazse

S

Steer 502 65

Comte W W

e W %L % m L a8
o Repls mw R D L L A N | 3.5
e W6 R | |
CBeifer M8 % | P
Cow 1000 3% Lo m B2 1L 8.8
* Repl, ne o 8N ' 2 B U [ | 80.81‘
gt W @ | |
e Beifer o 36 5 S R R
60 Cw 1000 % LM i B4 L4
Sl M8 o o T X}
o gte oW o® '
SO heiter WM B | o
06w 1000 ¥ LI Mmoo omM 0K B8
ol B B e e o
o Ster M 6 | |
S5 Heifer wWwooon o o S ..
80 Cw 000 3% LM TR X SRR N RN X |
gl B W W W e
U gter W 8
o Eefer BB ST
0 Cw 100 % L8 Cm ons o B TR
Lol L o8 SR X TN 168,29
T R
C 0 meifer 30 B o » TR
100 w1000 % 18 m R R K e
v g 'ngl. 80 M g ; 9.4 M52 192.91
. .)!eutive infestation levels represent the addition of clover to'a clean fescue pasture.

- Musber of replacement heifers esold is 10 percent of cull cow sales. All cows not producing & oslf for gale are ulled.
*“For this exanple, calving percentage is 82, per-cow costs are 4123, Calves are born Deceaber-January and sold in Noveaber,

* . Grasing geason is 216 days; available dry matter per acre is 5000 pounds. Clover stand life is assuaed to be three years;
- fegcue stand life (infested or not) is assumed to be twenty years. IRR is computed over a tweaty-year year pemd. Initial -

_ weights and rates of zam are: steers(zoo 1.6}, heiters(lﬂo 1.4) . cows(1000, 1)), replacenent heifers (500, 1.4), in pouulx
~-and pounds per day.
“*Pungus savings for eloverlmss assules a 30 percent clover-70 percent grass mture Pingus savius listed do not acoount

‘ fot differences in mntenanoe and triennial year oosts. lloaever. PV does.

o



dry matter are available for consumption and that all of it is comsumed. This
value is varied in the sensitivity analysis below. The supply of forage
available under different fungus infestation levels and for various forage speeie
types has always posed difficult measurement problems. Lacking more research

to explain how availability will vary in these situations, the above assumption
will suffice.

At sale time at the end of the grazing season, heavier calves receive lower
per-hundredweight prices, with steers receiving $2/cwt. less for every 100-pound
increase in sale weight, and heifers (including cull replacement heifers)
receiving $1/cwt less for every 100-pound increase in sale weight. Cows not
producing a salable éalf are culled. Replacement heifers in excess of those
required to replace cull cows are sold. Per-cow costs include charges for
marketing, labor and management, veterinarian services and medicine, interest
and depreciation on capital invested in the cow and her portion of the
facilities, and other miscellaneous overhead costs.

In Teble 4, note that gross income generated by each acre is similar
regardless of infestation level. This is because as infestation levels decrease,
increases in calf sale weight per cow are offset by reductions in the number of
cow-calf units each acre will support. As infestation levels decrease, the
proportion of gross revenues generated by the offspring of the cow increases,
whereas the proportion generated by the cow herself decreases. Each cow-calf
unit an acre is not required to carry represents a savings in per-head costs
(veterinarian services & medicine, labor & management, interest, and other
expenses) .

Fungus savings per écre‘per year one may expect from engaging in any of

the renewal options is shown in Table 4. Fungus savings for reestablishment of

14



grass w1th olover-grass at a partloular mfestatlon level is defined as the
differenoe between gross returns per acre a.t that infestation level and zross
*returns at the -30 infestatmn level less the differenoe in per-cow costs per
acre for the two levels. Negatlve infestation levels represent the additmn of |
'olover to a grass pasture For reestabhshment w1th grass. fungus savings 1s o
found usmg the same dlfferences computed at a partlculs.r infestation level and
,‘at rthe 0 1nfestatlon level. For the renovation optlon, fungus savings is arrlved
\ at usmg the same dlfferences computed at a partlcular infestation level and at
| _a level 30 percent less infested. For mstanoe, suppose a grass pasture has a
40 percent. mfestatlon level. Adding 30 percent clover to this pasture would
mke "*it eouivalent to_ra‘.v pssture with s. 10 percent infestation level. Fungus
savinfgs for this actlon would be: gross return differav'xoe ($267 - $269) less |
r—head per-acre cost dlfference ((.91 - 1.00) * $123) = $9.07, which differs
,from the entry in Table 4 ($9.09) because of rounding error. ‘
s Tota.l net return to replacement or renovation of grass with olover—grassﬁ;gi :
is a oombination ~of two savings factors.‘ First, changes in gross revenue minus
‘ chanzes in pexshead cost savings represent the net savings to elimination or -
f'redwtlon of the fumzus In sddition to this effect on net returns, replaoement
.' ‘of grass w1th clovergrass can create additional savings by curtallmg nltmsen :
: -pumhsses. In 'l‘able 4, funzus savmgs does not include additions to net returns
jlfrom this second source.

“'The lower nunber in the three rlght-hand colunns of Table 4 is the Net
Present Valu_e (NPV)H_ of investments in reestablishment or renovation. NPV is
'defi_.'negl as the sum of disounted values of a stream of income over the life of .

: an 'inves'tment less the amount of the 'inrrestment. Defmed this way, any NPV

) _above 2ero mdlcates a profltable mvestment, glven a su1tab1e dlsoount rate.
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The repayment schedule used to compute the NPV includes both fungus savings and
nitrogen savings for those renewal options that include clover. For instance,
spending $176 to destroy a 20 percent infected stand and establish a clover-grass

stand (with a clover life of three years) will set up the following repaynxént

schedule.
Year Re nt t6 Explanation

1 ($ 6.37 + $27.00) Fungus savings plus maintenance
cost difference.

2 . {($ 6.37 + $27.00) Same.

3 ($ 6,37 - $36.00) Fungus savings less triennial cost
difference.

4 Same as year 1.

This pattern is set up to repeat itself seven times over the 20-year expected
life of a fescue-clover stand.

Making A Decision Among Pesture Renewal Optiong

Each acre of renewed pasture will generate greater net retufns each year
than an acre of mﬁrenewed pasture. It is out of the enhanced proceeds or cost
>savings that payment for initial renewal costs must come. If one accepts all
thé assumptions underlying the calculation of NPV for each renewal option, then
one may use this measure to rank renewal options as well as to decide whether
to do anything at all.

For instance, suppose a sample reading indicates that a pasture is 30

percent infested. Scanning across the 30 percent row in Table 4, the renovation

¢ Fungus savings at 20 percent are $6.37/acre and nitrogen savings for
clover-grass relative to grass are $27 in the first and second years. In the
third year, clover must be reestablished in the mixture, so costs more than
grass alone. See Table 3.
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| option provi.des us w1th the highest Net Present Value y $97. 49 per acre. To

S compare thle NPV with that of other uses of our money, both measures must treat j

,mflation 1n the seme way The calculation of NPV in Teble 4 assumes that the

'amounts in the repayment schedule are adjusted for mflation.

) N A minmum real dmcount rate for many 1nvestments would probably be in the

s : 3—to-4 percent ra.nge for mvestments of the duration conmdered here. If 3

percent is used as a m:mmun, Table 4 indicates tha.t renovation of a pure gress:‘

: stand by seed.mg clover into it will always meet that cr1ter1on, rezardless of |

mfestatlon level. Thls does not necessarily mean this option will always

; domnate the other two options, for Table 4 shows that if sample infestation

levels exceed 40 percent, total reestabllshment w1th a clover-grese stand will
v-'dommate. The 1nformation also indicates that reestabliehment mth a clean |
.-‘-straight feaoue stand will never dommate, but w111 come close to the clover

‘ grass’ : reestabllshment opt1on, at high rates of infestation. r

vv ensitlvitz Analzgig
The Net Preeent Value of various fescue ‘pasture renewal strategies is
dependent upon ch01oe of beef prices, pr1oe discounts for added welght, per
head - costs , calving rate » gain-infestation relations, in1t1a1 calf weights,
', 'length of grazing season, length of clover life, and fescue life. In modellihg
A ‘lthe effect of level of infestat:.on on forage consumption and calf weight, the
'following or1t10al assmlptlons were made. _
¥ 1 Dry matter available for consmption per acre per (razing seeson is
: oonatent across all 1nfestat10n levels and forage species.
2. Total oonsunptlon per acre per grazmg season is conetant across all

s : 1nfestat10n levels and forage spec:.es.
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These two assumptions imply it is possible to vary stocking rate
continuously. In spite of this dubious implication, the value of the assumptions
is that they do not bias upward the Net Present Value of reestablishment or
renovation. They probably do in fact bias downward the estimates of NPV of
renewal for those operations that typically understock their pastures.

In this section, some of the varisbles the values of which are least known
will be varied to test for sengitivity of Net Present Value. Results of this

analysis are shown in Table 6. In addition to the three renewal options, a
fourth option is added. This is the option of investing elsewhere and earning
a return of at least 3 percent in real (inflation~adjusted) terms. The numbers
in Table b gi{re the range of infestation levels at which a particular option
dominates all other options when the indicated varisble is altered. Only one
variable is altered at a time. The first lime of the table gives the baseline

solution.

Pagture Variables

Clover Life. Becamuse of weather, slope, acidity levels, etc., clover stands
may not last the three years assumed in the baseline solution. Assuming a two-
year life substantially changes cash flows associated with clover maintensnce and
renovation. In the baseline solution, renewal with a three-year clover crop
paid for triennial renovation costs with three years of nitrogen savings. With
a two-year clover crop,; renovation costs are incurred more frequently and only
two years of nitrogen savings are available to pay for renovation. With a
two-year clover crop, infestation levels would have to reach at least 30 percent

before renewal becomes preferable to investments in other projects earning at
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S ;’;‘l‘eble 6. Seuitivity mlym Rffecte of chauee in key nodel assulptmne on Dolmntion Bange of Feeeue Pasture
o Bemal Options. -

zazzamszsszzassanes: c2zzze szsgezzzszssszzae zzz3szs
 Beestablishwent - Renovation  Invest Blsewhere
__ (Grass Clover-frase . (Return 3 %)

Donination ‘Rme,:'l’em‘ht'» ,

Cpaselimesoltin 010 e 0l e
. .Pasture Varisbles s TR T
7 Clover, 2 gr, life 40~ 0 S0-100 0 3040 0=

o - Grags life, 15 yrs, g0-100 - o 0-860 ST

© O hvadlable Dry Matter (SONMIOS) - .- M-l 0-%0

© inima Perforamce Yarlsbles

. Calving %, - 10% e e W-100 0.3
C . Calving %, (82-.0005%) 0200 0 .- 0-3 -
¢ Gainrule, -2 . 40100 I YRR Y 3
L ;noumin. (-.0064) . 60 - 100 B 0-60 o 0-3%

L *lhmill Varlables - S o T
~ - Price discomt for weight 0 W10 e S 0-2 e
e disomt for eight, dld. 60 - 10 e N80 0-%
. Zero fixed costs - - e S 80-00 0 0-80
 Mnint, cost difference, 2% 40- 100 - 04003
Triennial cost Diff., +20% 40 - 100 e W0-40 - 0-2

M cont difference = 0 - H0-100 - -k

-i,jl‘)i‘eoount;_hte_ . 40100 TS X 0-10

Variebles are altered one at 2 tige,

v' "i is level of mtestatmn expressed in uhole nulben, 0- 100. ’

- least a 3 percent retum. At levels of infestatlon greater ‘than 70 peroent, the
o stralght grass reestablishnent optmn is the most preferable. . |

f‘j’ ’Q&s Life. . m the other hand, suppose that fungus-free grass does not
" have the longev1ty of mfested grass. Suppose that fescue with any positlve

o level of infestatlon will last only 15 years before requirinz reestablishment.

o "Thla does not affect the NPV of the renovation option but. does affect ‘the NPV o
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of each reestablishment option. As a result, the renovation option is dominant

up to the 60 percent infestation level.

Available Dry Matter. Allowing dry matter availability to increase as
infestation levels increase causes stocking rates to increase dramatically.
Gross revenue per acre rises faster than per cow costs as infestation levels
increase. Renovation is the dominant option for infestation levels above 80

percent. Investing funds elswhere dominates for lower infestation levels.
Animal Performance Variables

Calving Percent. A reduction in calving percemt raises feed requirements

per cow-calf unit because of the extra replacement heifers the unit must carry.
Lower calving percent thus means lower stocking rates at each level of
infestation. As infestation levels increase, the pounds of calf sold per scre
are nearly constant, but the pounds of cow and replacement heifer sold per acre
increase. Thus, gross revenues per acre increase with higher infestation levels
and at a rate similar to those for per-cow costs. The result is that zfenovation
is the only renewal option that dominates, but it does so only for infestation
levels above 30 percent.

When calving percent is allowed to vary negatively with infestation level,

the dominating options are very similar to those in the baseline solution.

Infestation-Gain Relationship. The infestation-gain relation was decreased

by 20 percent so each 10-percent improvement in fungus infestation level was

associated with 0.08 lb/day difference in calf gain. This, of course, reduces
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o some of the benefits to pasture renewal. The result is that the "invest

elsewhere" option dominates for infeetation levels below 20 percent, the

renoiiation op_tion;v for levels between 20 and 40 percent, and the clover-grass

| reestabhshment option for levels above 40 percent.,

Pmoe Diecomts. Allowing no price discounts for heavier weight calves

mcreasee the range over which the clover-grass reeatabllshment option

'duninates Smilarly, doublmg the discount for added weight causes the "invest
-'elsewhere" option to dominate for infestation levels up to 30 percent. The -
f‘renovatmn option dominates for. infestation levels between 30 and 60 percent,

-and the clover-grass reestablishment option dominates for all higher levels.

‘. Zero Fixed Costs. Fixed ooets are interest and depreciation on i/alue
tiedvup in every oow-celf unit. If these costs are set at zero, most of the -
per-cow coet savings aseooiated ‘with lower stockingtretes are erased. It makes |
little sense to engage in any renewal :optiOn under theee conditions unless

infestation levels ere very high.

Me Cost lefere_m_e 'Reducing the ooet differenoe between

.maintalmng fescue-clover and stramht fescue by 20 percent shifts much of the

advantage that renovation enjoyed in the baseline solution to the "invest

‘elsewhere"” option. Thi's reflecte the fact that at low levels of infestation,

renovation is the dom:mant optlon not because of fungus savings but beoause of

savmgs 1n mamtenance cost.
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Triennial Cost Difference. For the same reasons as above, increases in

fhe cost of renovation for three-year clover relative to third-year lime and
maintenance costs for straight fescue reduces the range in which the renovation
option dominates. When both maintenance and triennial cost differences are set
equal to zero, thrée—year clover in any renewal option loses its dominance at all
levels of infestation. The reestsblishment of straight fescue dominates for

infestation levels above 40 percent.

Discount Rate. Incressing the discount rate reduces the value of future
income relative to present income. Raising the discount rate to 4 percent
increases the minimum infestation level required for renewal action from 0 to

10 percent.

Future Research

The areas are many for future research of fescue fungus effects on animal
performance and consumption. First, it must be determined how ingestion of the
fungus affects the animal. Is it a toxic effect that reduces the rate at which
the animal is able convert feed into product, or is it an appetite-
depressant? How does the fungus affect an animal’s ability to rebreed, its
fetal growth, and abortion incidence? Do different breeds of animals respond
differently to the presence of fungus in fescue material.

Second, how long will fungus-free fescue live under different menagement
regimes? Will fertilizer response be the same for fungus-free grass as that
for infested grass? What is the longevity of the plant if attacked by insecta?

Finally, What is the gain response difference under pasture neglect?
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TThird;.wa shouldfmanadement‘practices be altered in a fungus-free fescue
éituation? Should fertilizer'amounts be increased? What stocking rates should
be recommended? |

| Flnally, it appears that farmers are slow to adopt the new fungus~-free
varletles of fescue.'Why? A large part of the savings to be gained from
replacement of the oldér varieties is reduétioﬁ in per-head fixed costS'fort
fénewed acre. A large poftion of these per-head éoats is the interest and
dgpréOiation on the value of the cow. Beef cow-calf producers are‘notorious
fof ignoring these costs, or at least they see them as counterbalanced by many :
of thé’honpecuniary.benefits associated with producing beef calves. The solution
'°£b the baseline model'is.very sensitive to the level of fixed costs. This is =
‘illustrated in Table 5.
' Conclusions
o 1*Advising_beef cattle farmers about inﬁestment.decisions when it is known
'their;fescue pastures are infested with endophyfé is difficult because of the
large amounts of money involved, the many years until payback, and the many
‘uncertainties about new varieties of'fesoue. Thé conclusions drawn in this‘paper
~offer some useful guidelines to those charged with advising farmers. Some
‘general conclusions foilow.
1. For areas in which growth can be expected for at least three years or
" more, results indicaxe it is always a good idea to use clover in
pasture regardless of infestation levels.

2. For beef cow-calf operations with fescue fungus infestation levels.
above 40 percent, it is economically feasible to destroy infested .
fescue and replant with fungus-free varieties providing future research
shows that new varieties have longev1ty oomparable to that of the

older varieties.
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3. Operations that produce higher value per acre than do beef cow-calf
operations (such as stocker operations or dairies) can probably

tolerate lower minimum levels of infestation.
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APPENDIX

The procedure to calculate stocking rates for different levels of fescue
infestation is given below. The assumptions are the following:

1) At each level of infestation the pasture is fully stocked. That is,
at all stocking rates the pasture will be fully consumed in a given
period at all infestation rates.

2) All animals start at a given weight at the beginning of the spring
grazing season. This weight is the same for all infestation levels.

Procedure A: Compute array of daily gains by animal class and infestation (i)
level using

where j = steer, ‘heifer, cow, replacement heifer, and i = percent of infestation,

i.e., 10, 20,..., and Bj = gain rule for jth animal class, i.e., Bj = 0.01,

except for cows. Average Daily Gain (ADG) for the jth class of animal grazing

at the ith level of infestation is gji in pounds/hd/day.
Procedure B: Compute array of midweights by animal class and i level using

- -0
wji = wji + g,ji* d/2 , (2)

i — wg ;= the initial weight of jth class of animal at beginning of the

grazing season, and d is the length of the grazing season in days.
Procedure C: Compute array of Megacalorie requirements for each

class of animal at each level of infestation using the net energy

syatem for maintenance and gain.
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mji .043*(1) oo | Y ) I

Steer eain“” cal/st/da

)*754 01322 §1 X (w )'75 (4)

R b- ) .b 2

o -‘neife; Gain (Meal[gf[d_ax)

o NEgh:; = .001439 * ghi* (w ) + .01405 ] ghi* (Whi) (5)

) Preznancy requirements (Keal Nﬁﬁ /oow/day)
NP = S N ook (.00677-.0000185%t) ¥exp( .06883%t-,00008042t%) /N, (6)
'where cw - calf b:.rt.h welght (lbs), t. = days since oomeptmn, and N is the lastv'

o day of gestatlon t.hat the cow is on pasture. 'I‘his adaustmnt is added to

:namtenanoe requiremnts for cows and replacement heifers.A
| gr__o__g_edgg__ Computedaily infake f_or»eaCh class of anlml and each iltlékvv“eln |
ITJ - (NET ji /ne )+ (NE mjl /ne ), - 1 o (7)  
- wherenea ‘_13 net energy available for gain per pound of foigg‘e"
ﬁ @tter and nﬁ is net energy avalléble for ‘mv.a»mten‘arwe per poum‘l of
: ?_vforage dry mtter. I’I‘i is dally potmds of dry mtter

' .,:intake by t.he jth class of animal at the ith mfestatlon level.
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Procedure E: Compute intake on a cow-calf unit basis, assuming constant herd
size and a 'given calving rate. Compute stocking rate by dividing available dry
matter per acre by season-long intake per cow-calf unit. A cow-calf unit is

defined as Ci cows, Ci/Z steers, Ci/Z heifers, and Ri replacement heifers.
I'!‘i S I'rsi’*_(ci/Z) + I'rhi* (01/2) + I'roit (ci) 3 ITri* (Ri) § (8)
where ITi .i8 daily intake per cow calf unit at ith infestation level,

Ci is calving rate per cow per year at ith infestation level, and

R, is the number of replacement heifers held at ith infestation level.

.Assune Ri = (1 - Ci)/(l - r¥(1 - Ci)),
where r is culling rate for first calf heifers divided by the
culling rate vfor cows. In the example, r = 1.5. Also,
S, = ADM / IT, (9)
where § is season average stocking rate at ith infestation level expressed in

cow-calf units per acre and ADM is available dry matter per acre.
Procedure F: Compute Gross Return per acre for each infestation level using

GRy= (C;/2) * S;¥ W ¥ PL(V_.) + (C;/2 = R;) ¥ 8, % W . B (W)
1= Cy) XS W Py
+ R+ C,-1) ¥ SEW_*P_(W.) (10)

where GRi = gross return per acre for ith I level,

wji = ending weight of jth class of animal at ith infestation level, and
Pj(wji) = price function for jth animal at ith infestation level.

The price functions are: for steers, subtract 2 cents/lb for every 100-pound
increase in weight; for heifers, the discount is 1 cent/lb; for cows, no

discount for added weight.
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B &QQQQM_ ro G Compu f te“'Fv'lmKUS_ 'Savings fbr each infeétation le\?el relati‘\_rg to the

1 es :';tion.‘lévél; T

= (m GR)+ (s, -s‘)*'n',‘ o an
) where H is per—head costs ($123), marketmg oharges ($10), labor and mansgementi

o (321), vetemnaman & medmlne ($11), 1nterest. and depreciatlon on a $500

_cow (381), and misoellaneous (sm

- Procedure H: Compute Net Present Value:

o = 'Ik+3um [ Fsk’f )/('1+d)’t1 vl e T  <12)

'where Ik is intltal mvestment for the kth renewal optlon, M:k is maintenmwe

o and trienmal oost. dlfferenoes between a treatmnt containmg clover and one

o _ not contaming olover.
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