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METHODOLOGY

Research Team

e 10 sheep producers participating as on-farm testing and demonstration cooperators
e Kate Duesterberg and Sarah Flack, UVM Center for Sustainable Agriculture
e Chet Parsons and Rick Wackernagel, UVM Extension and research faculty members

Roger Clapp, Vermont Department of Agriculture marketing specialist

e Members of the Vermont Sheep Breeders Association

Production and Management

Livestock and farm management Extension
specialists Chet Parsons and Rick
Wackernagel and pasture consultant Sarah
Flack worked with the ten cooperator
farmers to gather data through the SPA
(Standardized Performance Analysis)
program, including the number of ewes/acre,
raised or purchased feed/ewe, lambs born
/ewe lambing, number and weight of lambs
weaned, Ibs. weaned/acre utilized, income
and profit (loss)/ewe. The data was
analyzed and used to help each producer
formulate his or her own management plan
to obtain more return from the pasture
resource.

The producers involved in the project were
committed to raising sheep on grass. They
had achieved some degree of success by
experimenting with different production
methods on their own. However, they all
felt they could further reduce their input

costs. They believed that exchanging ideas
with other producers and working closely
with Extension & research faculty,
Department of Ag specialists and industry
associations would enable them to modify
their production methods and improve net
profits.

The producers involved were also
committed to developing model systems for
raising sheep on pasture that showed
reasonable rates of return, so that other
producers could see what was possible and
incorporate cost-cutting practices on their
own operations.

The following data collection activities were
identified as important areas that could help
address the objectives:

Pasture Management:

a) Analyze current pasture performance
and make changes to increase
effectiveness through forage analysis,
soil testing, and tracking rotational
schedules.

b) Evaluate winter feeding techniques by
stockpiling grass for lambs and ewes.

¢) Work with one to three dairy farmers
(documenting changes, gathering data)
interested in grazing sheep following
dairy.
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PROJECT RESULTS

By the third year of the project, the ten
farms in Vermont and New Hampshire
included 620 breeding ewes. During last
year of the project, two farms had to drop
out of the study due to personal reasons so
we have complete data on eight of the farms.
On each farm we measured pasture species
composition, soil fertility, and forage quality
at least once per year. We weighed lambs a
minimum of twice a year on each farm in
order to measure average daily gains, and
we collected flock production and financial
information on an annual basis using the
SPA program.

There was a lot of variability among the 10
farms in many characteristics, including
farm size (land used for the sheep ranged
from 17 to 78 acres), breed and number of
sheep (flock size varied from 23 to 115).
Farms also varied in their management and
marketing styles.

This variation in styles gave farmers
a great deal of subject material to
discuss with each other as they each
considered the best way to run their
own farms.

Management styles included:

¢ Lambing dates from late winter
through late spring pasture
lambing;

¢ Some grain feeding to zero grain
feeding;

¢ Very intensive grazing
management to simple pasture
rotations through larger areas;

¢ No vaccinations and no
deworming to routine
vaccinations and de-worming;

¢ Extended grazing into fall and
winter months with less hay
feeding to more reliance on hay
feeding starting in the fall
months.

Marketing styles included selling:

¢ Lambs to auction;
¢ Freezer lambs;
¢ Breeding stock;

¢ Value added meat and wool
products to restaurants and
stores;

¢ Whole carcasses to restaurants.

The results of the data collection process are
included with in the case studies of this
report. In addition, we have included
extensive comments from the producers.
Their comments outline their goals for

participating in this project. In addition,
producers provide their own analysis of their
farm after changing management practices
to cut input costs through more efficient use
of their pastures.
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summer with higher than usual parasite
problems.

Soil Fertility

It was beyond the scope of this project to do
a comprehensive study of the soil fertility on
the participating farms. However, in an
effort to identify any aberrations in the soil
fertility on participating farms, and to
provide readers with what might be typical
of Northeast soil fertility, soil tests were
done on an annual basis. The complete
results can be found in the appendix.

Soil on the eight participating farms ranged
from good quality valley soils to low
fertility stony and steep hill farm pastures.
Some of the farms with relatively poor soil
fertility were able to make improvements
during the study. For example, Farm 001
has raised the fertility of one field by
applying manure, winter hay feeding, lime,
and rock phosphate. This change is
reflected in the soil test results for Farm 001
(specific results from soil tests are included
in the appendices). Farm 009 used “mob-
stocking” to clear and improve some brushy
pastureland, and this is also reflected in the
soil test results. However, many of the
participating farmers who improved
management, pasture quality, and animal
performance on their farms commented that
the soil tests did not seem to reflect the same
level of improvement.

Forage Analysis

The nutrient content of any forage is
dependent on the composition of plants and
the maturity of the plants. Forage samples
were taken to give the participants and
readers an idea of what a forage analysis of
a typical sheep pasture would be. The
complete results can be found in the
appendix.

Results from the laboratory analysis of the
soils varied with the stage of maturity of the
pasture at the time of sampling. Dry matter
content varied from 15.1% to 28.6%, and
crude protein varied from 13.8% (in a
brushy pasture) to 30%. The information on
protein content was useful to farmers as they
were able to switch to lower protein (less
expensive) grains.

Note: Of the data collected, several farmers
commented that the forage analysis was the
least useful in the long run. It was, however,
helpful in the first season for the farmers to
see what the nutritional analysis of their
pastures was and to use that information to
decrease the amount of grain they fed.

Pasture Species Composition Data

Results from analysis of pasture species
composition were useful in generating
discussion between farmers and researchers.
Since the sampling areas were so small, they
didn’t always reflect the changes going on
as pasture quality improved. However, on
several farms, improved pasture
management did change the species
composition, and this was both observed by
the farmers and researchers, and reflected
in the species composition data. For
example: The Ridge Pasture on Farm 001
showed an increase in clover content from
16% to 28.8%. Farm 002’s Landing Pasture
showed an increase in clover from .3% to
16.4%, and the Hovencamp Pasture showed
a decrease in forbs (weeds) from 44.8% to
7.6%. Farm 007’s Hillside Pasture showed
a decrease in forbs (mostly smartweed) from
49% to 20.3%. These changes occurred in
pastures where grazing was intensive or
increasingly intensive, and pre-grazing
heights were in some cases lowered to
decrease shading of smaller plants. On
another farm, a decrease in stocking rate and



‘o1qeiyoxd oq 03 ATax1]

oIOW 2I9M SuOSeas Juizeid papuolxe

pue juswodeuew Fuizeid pood YIM Mmo[

AJoAne[a1 53500 pao] doay 03 9[qe 219M

Jey) suue,] ‘squie] 0} ureld Jo junowre

[[eWS & PaJ YOIy WIe] 2Uo pue ureid

ou 3urpagj suue] ‘sjonpoid pappe anjeA

Burjes suwey ‘uonone 0y AISoUW squue|

3ur[es swey ‘9ZIs Y0OO[F 1SI[ewWs pue

159318] 91} Y10q YIIM SULIB] 9} 9pnjoul

staqunu (91qeyoid) aanisod Appsow

Suimoys sue (am9 18d Z6Z§- 01

ama I1ad 1g¢ ‘erdwexa 10J) WL} SWIES 9}

U0 IB3A 0} JedA WO SOWIIAWOS pue ‘ULIe}
0} UlIg] WolJ A[qeIopISUOd palBA |

amd 19d asuadxs 19)Je SWooUu] t

"I89A 0} IeoA woly
1509 Pa3] UI SUOIIBLIBA PIMOYS SULIEJ JSOW
0S “I19jeaMm PUR S)SOD PIIJ Ul SUOIBMON[J
10 Juowdmbs Zuidey o3 siredar se yons
SI10J0BJ J19YJ0 0} PIR[SI UAJJO 2IaM SIS0
Pa9q ‘$9$ 03 907§ WOIJ JUIM SISO S, €00
we pue ‘oms 10d gz¢ 031 (8§ WOl Juam
$1S00 Pa9) [(Q WLE ‘SULIR] SUWIOS UO 9MI
Iad $1500 paaJ paonpal uonejuswajddns
ureld pajeurlll]d 10 PIseaIddp
pue paJ Aey pa1o]s JO asn pasearddq t

‘0v8 03 91CI
woly Jussm /00 W pue ‘008 01 Oyl
woly Jusm GO0 ULreq S[IyMm ‘6 01 59
WOl Jusm 00 Wie “SZTT 01 19]C wogy
PaseaIdap €00 e, uo amd 1od paj pasj
Jo spunod ‘suononpal juedijiusdis oyl
01 9[qE 2IoM ‘W) ISAO0 ‘pue ‘paJ Aoy}
Ay paIois JO JUNOWE U} 9SBAINP |
0} A1) 0} POPIOSP SISULIB] [BIOAQS t

“€Jep VJS 9} Ul PSjos[Jal oIk 18y
JuowoSeurwl Ul SjuaoAoIdr MOYS M0eq
sojdwexa ayJ, *Apris oy} Suunp uonerado
ULIBJ UMO II2U} JB YOO 0} SISULIE] IO

skem a[qenyea papraoid weidoid vds 2yl
y3no1y} pazA[eue pue pajod[jod UOTIBWLIOJU]

‘SuLIeJ
PIJISIOAID SSI] Uey) 9[qelrjoid a1ow usyyo
219/ 5dOI0 puB YO0ISIAI] 1910 PIpNoul
yomym suure] a4, Aiqeljord uo joedun
SJ1 pue UOTJBOIJISIQAIP JO [9A9] 3]} SBM
ejep VS 9y} woiy Jurpuly pajoadxaun uy

‘Ino
11 9ABI[ 01 1599 9q P[noMm 11 jey} uonerado
03 uonjerodo w1} Yonuw os AIeA p[nod
117841 39 9m ‘uonerado ue Jo asuadxas oy
ur oo1 juenoduur ue sAejd 1oqe] ySnoyy
*10qe] sem uorne1ado yoes I0J je[nofed

01 A1) 10U PIP 9M JBY) 10J0BJ SUO YT,

"9)eInooe pue [NJ3urueIw

sem ndino
33 1By} JUSPIFUOD
o SUdD/ QIOUI 910M OM
paifisiaalp ss3] ‘paIsjud Sem Biep
uvyy ajquytfosd aiout

arow sy ‘saimsed
JI0J So0UQJ pue
S9XE} Sk [yons SJsoo
Ioyjo pue ‘(uwre;y
oy uo pasnpoxd

uafo adom sdo.ao
pum ¥0015241] 42Y10
papnjoul yorym wiinf
2y dpiqoifoud

uo 1ovdui sy

J1) Aey Bunjewr

puv uoyvoyfisiaalp JO 1500 2y} papnour

Jo 1242 osfe 31 1nq ‘Aey

oYl SOMDIDP VdS'  paseyoind papniout
oy wo.f Sutpuif

ama & dooy 03 pagg

paadxoun uy,, 30 1509 ‘ordurexoe

104 ‘ndino

[ySurueawr urejqo o3 ndur a3 INo 110S 0)
31qe 9q 03 23u9|[eYD B JO IIq B SeM )1 ‘Aprys
oy} Jo Suruuidaq 9y} uj ‘wLej yoes wiolj ejep
Jeroueury pue uoronpoid ay3 9zAJeur 0] pasn
sem jey) weidold ondwod e S1 sisdjpuy

2oUDULIOf4 ] PAZIPADPUDIS IO VIS YL
ele(q WRidodd VS
(%71 01 %G ] WOIJ JUaM ISA0[J JO

o8euso1ad oY) YImoi1s I9A0[O SSOf UI Jnsal
0} PIUIaas Pl U0 Jo Juizeid Jo AJISuajul



1 Due to the complexity and cost of

+fencing for sheep when compared to
cattle fencing, no dairy farms joined the
study to look at grazing sheep following
dairy cows. However, several of the
participating sheep farms added cattle to
their operations during the study, and
found the added diversification helpful in
parasite control and overall farm
profitability.
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supplemented by the Vermont Whole Lamb
Cookbook published by the Vermont Lamb
Promotion Board. Several new customers
for grass-fed lamb were cultivated after
seeing how using lesser cuts of lamb from
the legs and shoulder can be used to actually
lower per plate costs. This message was
strengthened by a Vermont Fresh
Network/Vermont Lamb promotion kicked
off at the Vermont Sheep and Wool Festival
on October 3 and 4 at Killington, which was
attended by over 3,500 people.

In October of 1998, we held a lamb carcass
evaluation and meat-cutting workshop on
the campus of the New England Culinary
Institute (NECI) in Montpelier. Producers
from the project attended, as did other
Vermont lamb producers and students from
NECI. The goal of the workshop was to
provide producers with the knowledge to
better recognize desirable characteristics of
a highly marketable lamb carcass.

Dr. Dwight Barney, a meat scientist from
the University of New Hampshire, .
conducted the carcass evaluation. Three
lamb carcasses were evaluated - one that
was primarily grass-finished, one was
primarily grain finished, and the last was
mixed grass-grain finished. Having the
three carcasses allowed Dr. Barney to
compare and contrast the differences
between the three methods of production.
He talked a lot about what attributes the
market was looking for (for example,
amount of fat content, etc.) and discussed
different slaughter and storage techniques.

A chef/instructor from NECI, Chef Paul
Malcolm, demonstrated how to cut up a
lamb carcass, discussing each piece in terms
of what chefs looked for and how the
different pieces were used. The workshop
participants were very enthusiastic about

getting in-depth information and instruction
on both carcass evaluation and cutting.

The participating producers use many
different marketing techniques. Data
collected through our SPA program
indicated that the farms that were showing
some net profit were those selling lambs
mostly to auction and selling value added
products. Of course, there is no one answer
to how to raise sheep profitably. However,
to strengthen opportunities to local
restaurant sales, more education of chefs is
needed.
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CASE STUDY 001

Description of Farm

Farm 001 consists of about 65 .
acres of pasture and hay land.
The farm is somewhat hilly, and
the elevation is 900 feet. The
flock size is now up to about 70
ewes. The sheep are mostly
Montedale Leicester crosses.
Grazing management is very
intensive, using high tensile
perimeter fences and subdivisions
of poly wire and electric net
fencing. They have reclaimed
some brushy areas using mob
stocking with the sheep. Many of
the areas are harvested for hay
during the summer, as well as
being grazed. The sheep are
moved to fresh pasture every 12
hours to 3 days. Lambs are
finished entirely on pasture (no
grain). This farm is now certified
organic.

Goal: Create a healthy, integrated, self-sustaining farm organism, connected to family,
connected to community.

Production Objectives/
Management Strategies

Production objectives at the beginning of

the study: ¢ Observe how their parasite strategy

continues to work without de-
o Integrate sheep with cattle (heifers), worming chemicals;

in th vious year; . . .
more than in the previous y ¢ Continue their retail strategy for

¢ Consider adding nurse cows with 3 or 4 selling meat;

calves on each; ¢ Expand an herb growing and

marketing business.
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In 1999, no grain was fed to ewes prior to
Jlambing (they got hay and minerals only).
They had very good results and plan to
continue this zero grain practice in the
future.

Information Gathered/Results

Species Composition:

To help gain a better understanding of what
was growing on the farm over the course of
the study, we picked two areas to look at soil
fertility, species composition and take forage

nutrition samples.

Ridge Pasture: This is a very high quality
pasture that is also used as a hay field in

most years for one or two cuts of hay. Over
the course of the study, both the farmer and

researchers observed that this pasture has

had an increase in the amount of clover and
a decrease in the amount of grass with about

the same amount of forbs.

Southeast Corner Pasture: This area is much
less productive than the ridge pasture. It is

14

in on a wetter, stonier soil and produces
less dry matter and less palatable forage
quality. Liquid manure was applied in
1996 to try to increase production.
There was little noticeable change over
the course of the study.

In addition to grazing management and
animal impact, pastures were also
affected by when the samples were taken
(plant age), climatic variations and other
factors. See Appendix A for percent
species composition data which was
collected by the clipped quadrat method.

Soil & Forage Tests:

Grazing management, winter hay
feeding and the application of lime,
minerals (rock phosphate), and compost
appear to have increased the pH and
levels of phosphorus in the ridge pasture
and the southeast corner pasture. See
Appendices B and C for forage and soil
test results, respectively.

Average Daily Gﬁ:%

The lambs on this farm were born in
April. They received no grain and were
raised on intensively grazed pasture. No
dewormers were used in 1996 or 1997.
The flock was dewormed once in 1995
and once in 1998.
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Farmer Observations

Constraints & key elements to profitable lamb production as project begins:

“Constraints to profitable lamb production included soil fertility and plant vitality, sheep
genetics, sheep experience (how they are raised), producer vision, parasites (need for cattle
and fallowing).”

Comments as the project wraps up:

“I have come to a point of view that it is a mistake to have an individual animal promoted as
profitable, as they are ALL marginal, especially by themselves. The complimentary nature of
many kinds of livestock operates at all levels of the farm organism and farm economy. The
obvious thing is that you should be integrating a lot of different types of livestock and
working with smaller numbers of each. It is more realistic to promote diversified farming
than just sheep. Also, unless a person is very dedicated to intensive grazing management,
they won't be profitable

The biggest limitations on this farm are soil fertility and plant vitality. Hill farms are
predictably not suitable to farm until a lot of work is done to improve them. If you want to
Jjust farm sheep, then find some bottomland and diversify with crops. You can raise just
sheep on a hill farm, but only with a low stocking rate unless you like the idea of buying and
using chemical dewormers.”
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donkeys (which appears to have been only
marginally effective), and starting in 1993,
a llama. Sheep are moved to
the barn at night for additional
protection. Farm 002 spreads
manure on the fields. They
limed the fields 5 years ago
but do not use fertilizer, nor do they frost
seed. Starting in 1997 all winter hay was
purchased.

They lamb in mid-March because the
weather is warmer and pastures will be
ready when lambs are able to fully utilize
them for feed. Farmer 002 works between
20 and 50 hours/week on the farm, does
have off-farm income, and has help from
his wife.

The marketing strategy for Farm 002 is
mostly direct to feed lots and re-sellers.

Changes in management practices to
achieve better pasture utilization for
increased profits (goal of the project):

Predators continued to be a serious
problem on this farm throughout the study.
Sheep were generally moved back to the
barn at night, and two donkeys stay with
the sheep at all times. In 1998, a guard
llama was added. The first one was not
effective and was replaced by another
llama, which does appear to be reducing
the amount of coyote losses.

18

Information Gathered/ Results

Species Composition:

To help gain a better understanding of
what was growing on the farm over the
course of the study, we picked two areas to
look at soil fertility, species composition
and take forage nutrition samples.

The Landing Pasture tended to be under-
stocked and therefore overgrown at the
beginning of the study. Much of the
legumes had been lost due to shading.
Changing the grazing management so that
the pasture was grazed shorter more
frequently seems to have increased the
amount of clover during the four years of
the study.

The Hillside Pasture was low in both
quality and quantity. In 1995, it was
mostly “weeds” and some grass. In 1996
manure was spread, and grazing was
managed so that regrowth periods were
longer. Researchers and the farmer noted
an increase in white clover and decrease in
weed species by the end of the study.

In addition to grazing management and
animal impact, pastures were also affected
by when the samples were taken (plant
age), climatic variations and other factors.

See Appendix A for percent species

composition data which was collected by
the clipped quadrat method.
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CASE STUDY 003

Description of Farm

Farm 003 is a 140+ acre hill farm at
1593 feet of elevation. It has 56
acres; 38 acres cropland (hay); 40
acres pasture; and 6+acres of
conservation land. The soil is
mostly Buckham-Vershire, fairly
well to well drained, south-facing
hillside and rolling cropland and the
soil pH stays at 6.2 to 6.4. There is
a vein of ferrous limestone north to
south and modest stream flows all
year from northwest corner to
southeast corner. The prevailing
wind is from the northwest. The barn has hay storage for 5,000 bales and stable area for 250+
ewes. During the study, there were 60 to 100 Montadale/Merino ewes.

Goals: To manage combined farm resources for sustainable, productive and profitable
outcomes each year: the forage grass for pasture and hay; the woodlands for maple
products, saw logs, firewood, and wildlife habitat; and the farm as a whole for
invigorating family life.

Production Objectives/

Management Strategies
Strategies to achieve objectives:
Production objectives at the beginning of

the study: ¢ Complete organic certification,
¢ Produce pasture grass to market 100 ¢ Increase flock size to 100 ewes;
lambs with a carcass averaging 45-50 ¢ Purchase a new tested ram;
Ibs. hot weight; ¢ Intensive rotational grazing;
¢ Produce hay to winter feed 100 ewes; o Add ten acres of fenced pasture;
¢ Market 400#+ quality grease wool, o Broaden marketing effort;
¢ Market 15 quality pelts; ¢ Advertise lamb and wool;
¢ Sell yarn stocks plus new yarn to 100#; o Winter feed on pasture as long as
+ Make 100 gallons of maple syrup; conditions permit;
¢ Sell hay overstock and two guard dogs. ¢ Shear at the end of February;

¢ Lamb at the beginning March;
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tended to be taller both before and after
grazing.

In addition to grazing management and
animal impact, pastures were also affected
by when the samples were taken (plant age),
climatic variations and other factors. See
Appendix A for percent species composition
data which was collected by the clipped
quadrat method.

Forage and Soil Tests:

Some lime was spread in 1993 and 1998.
Manure (year-old, partly composted sheep
manure) is spread on the hay land (which is
not grazed). Fish emulsion fertilizer was
spread on the hay fields in 1997 and 1998

along with an organic nitrogen source
(nitramax).

See Appendices B and C for forage and
soil test results, respectively.

Average Daily Gains:

The lambs on this farm received no grain
and were raised on relatively intensively
grazed pasture. Dewormers were not
used, and scours were treated primarily
by feeding hay. The farmer said that,
"Average daily gain improved as
pasture management improved, and
carcass weights were steadily increasing
as pasture management and quality
improved over the length of the project.”

Lamb Average Daily Gains

Days of age | 110-115

150-160

170-180 190-200

.34 1bs./day

47 lbs./day

.37 lbs./day

.52 Ibs./day | .40 lbs

/day

SPA (Standardized Performance Analysis) Data

1997
Gross revenue per ewe $ 147 110 104 51 113.7
Feed cost per ewe $ 206 74| 114 89 144
Total operating expenses per ewe $ 400| 260) 188| 156 343
Income after expenses per ewe $ -254| -151 -71] -105| -229.33
Lambs weaned per ewe exposed | Lambs| 0.92| 0.81 0.82] 0.45 1.02
Pounds of lamb per ewe exposed | Lbs. 64 49 58 371 66
Pounds of feed per breeding ewe Lbs. | 2161| 2988| 1541| 1918 1750
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lambing. That and maybe tetanus would be an acceptable lamb injection, though our tetanus
losses were few.”

Comiments as project wraps up:

“This project was really worthwhile. Improvements on farms can’t happen overnight. It
takes years because we are dealing with the biological cycle of livestock. The hardest thing
to do was to switch my intellectual focus from the animals to the grass.

The thing I relied on was the meetings with the other farmers, especially after the pasture
walk when we were able to sit down together and talk. I felt like my colleagues were so
honest it was exceptionally useful. After every meeting I would come back and go over
everything (in my sheep operation).

I learned a lot about grass and the animals too. But I think that if I had concentrated on
grass earlier it would have been better. I would have stockpiled more, had a faster rotation
(shorter periods of occupation in each paddock), and better parasite control through
grazing. After the sheep go through, they leave some grass behind. I would like to know why
they leave what they do and what should/could be done. I should have built better electric
fence earlier. First capital expenditure should be on controlling the sheep.

Stockpiling pasture should be added to husbandry practices. Before starting this project we
started grazing in mid-May and started feeding hay on pastures in mid November. With
improved pasture and first year of stockpiling we pastured April 11 * and hay fed on pasture
December 9" at 25 bales/100 sheep per day. That is a significant improvement, and we
didn 't start that until the fourth year of the project! Why?

Vermont producers should introduce cross breeding. 1 started out thinking I wanted to sell
wool, but wool price was too low. I was able to produce good wool and get prices well
above average, but I should have found some ‘old genetics’ of sheep that are grazers! -
maybe short legged, stocky and large rumen - move away from long legged show sheep and
look for better meat characteristics.”
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Management style:

Their grazing season is around 240 days -
from mid April until “snow shuts us down,”
usually in December. During grazing
season, they move lambs sometimes three
times a day, sometimes once in three days.
“We use sheep to manage the resource.
They accelerate the nutrient cycle and alter
succession.” ;

A daily log of grazing, feed demand, and
rotation length is kept and summarized at
the end of the year. Producer does a
preseason graph of expected average cover
for the season and then calculates the
average cover every two weeks.

They stockpile pasture for winter feed.
Sheep stay out all winter eating dry hay, no
grain. Producer feeds a mineral mix of salt
and kelp. Predator control includes constant
movement of livestock, mixed species
grazing (cattle and sheep), hot fence with no
holes, adequate feed and cover for wildlife.

Marketing strategies include selling lamb at
13 months if pre-ordered and pre-paid in the
previous fall; selling lamb at auction; selling
wool at the wool pool, cull ewes at auction,
and breeding stock by advertisement.

Changes in management practices to
achieve better pasture utilization for
increased profits (goal of the project).

In 1996, the farm added heifers to the
grazing plan. The farm also added cows,
calves and poultry. The original flock of
sheep bought in 1994 was gradually
replaced with ewe lambs raised on the farm.
This farm has continued to practice intensive
grazing management and winter feeding hay
on pasture with diverse livestock in order to
improve pasture productivity and quality.

26

Information Gathered/ Results

This farm was a dairy farm 30 years ago.
Much of the land had been mostly
abandoned or cut for hay once each year
with little or no manure spread on it.
Some of the land (around the barn, so it
historically received more manure) was
moderately productive when the farm
was taken over. But much of the farm
has been significantly improved with the
use of grazing, manure and animal
impact.

To help us get a better understanding of
what was growing on the farm over the
course of the study, we picked two areas
to look at soil fertility, species
composition and take forage nutrition
samples. The Barn Pasture was chosen
because it had a relatively high
production (total pounds of dry matter
per year). The Hillside Pasture was
chosen because it produced less total dry
matter per year and had a greater range
of plant species (forbs).

Hillside Pasture: This pasture was a
former hay field/pasture that had one cut
of hay taken off of it for many years,
received no manure, and was eventually
abandoned. In 1995, it was grazed for
the first time in many years. The species
composition at that time was grass,
sedges, bedstraw, dandelion, ferns and a
small amount of clover.
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Sheep on this farm were just part of the not feeding any grain and keeping the

“whole farm” enterprise, which also pounds per ewe of hay fed low.

included increasing numbers of heifers,

cows, calves, pigs and poultry. This Management of the sheep flock on this
increasing diversity changed the way the farm includes unassisted lambing on
sheep were grazed in the summer months pasture in the spring, which decreases
and fed hay in the winter. the labor required while also maintaining

. ) very low lamb losses.
The majority of hay fed is purchased. The

feed cost per ewe was kept relatively low by

Farmer Observations

Constraints and key elements to profitable lamb production as project begins:

“The biggest constraint to profitable lamb production is the belief that it’s not profitable.
That leads to an inability to think outside the box, remain flexible, open to new ideas, and
responsive to change. In the climate and geology of the Northeast, sheep are a powerful tool
for resource management. In, at most, a few years of management intensive grazing with
sheep, the nutrient cycle and energy flow of the resource can be accelerated well beyond the
needs of any class of sheep except finishing lambs. If a farmer is interested in profit per
acre, the improved resource becomes an attractive opportunity for a more demanding, and
profitable, class of livestock than a ewe flock.

The key elements of profitable lamb production are:

¢ Minimize the expense of carrying a ewe through the zero energy income time of year

¢ Minimize the level of inflexible capital investment devoted solely to the sheep enterprise

¢ Focus on having lamb be the product of resource management with sheep, rather than an
end in itself

¢ Ownership of market = improved profitability, and the smaller the operation, the more
critical is marketing

However, as livestock, sheep are relatively low value. The individual ewe must be profitable
in order that lamb production be size-neutral in comparative advantage to other enterprises.

In general, I think of the project as a collaborative effort to produce a solid demonstration of
how valuable sheep can be to a diverse population of land owners and farmers.”

Comments as the project wraps up:

“With regard to profitable production, constraints and key elements, I have not changed my
opinion of four years ago. I would add that profitable is not a dirty word, but “industrial”
might be, especially when agriculture attempts to mimic an industrial model. If an
agricultural endeavor is judged profitable by industrial standards alone, the farmer will be
sorely tempted to withdraw from a capital account made up of farm qualities such as species
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CASE STUDY 005

Description of Farm

The farm is 340 acres of
primarily clay soils in the
Champlain Valley. The
land utilized is
approximately 40 acres of
mixed grasses and
legumes in pasture and
meadows, none of which
have been tilled in about
13 years. Most of this
would be plowed and
planted to corn by any
other farmer in Farm
005’s immediate area.
The flock size is now up
to about 70 ewes. The sheep are mostly Montedale Leicester crosses. Grazing management
is intensive, using high tensile perimeter fences and subdivisions of poly wire and electric net
fencing. Some areas are harvested for hay during the summer, as well as being grazed. The
sheep are moved to fresh pasture every 24 hours to 3 days. Lambs are finished entirely on
pasture (no grain).

Goals: Make maximum use of my pastures as a source of income; to develop a ewe flock
which will wean at least 1.5 lambs and require very minimal assistance with lambing,
and do this on a totally forage diet.

Production Objective/
Management Strategies

005, “Ewe lamb replacements have been

Production objectives at the beginnin
! & & selected from ewes who have produced an

of the study:
y average of 1.75 lambs/year over their
+ Produce at least 100 market ready lifetime and whose mothering instincts
lambs by mid-July; don’t require much assistance. Each year

1 get a little better at managing pastures
and stockpiling winter feed. I have begun
to experiment with terminal sires to try 1o
get a marketable lamb earlier in the year
s0 as to save pastures for the maintenance
of the ewe flock.”

¢ Use available pasture to support the
ewe flock and approximately a dozen
horses.

Strategies to achieve these objectives:

¢ Selecting for certain desirable
characteristics. According to Farmer
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Lamb Average Daily Gains

Days of Age 70-75 110-115 120-125 150-155
1995 0.60 Ibs./day | 0.43 lbs./day -
1996 0.56 lbs./day - 0.34 lbs./day
1997 0.48 Ibs./day 0.43 Ibs./day -

1998 0.65 1bs./day - 0.40 1bs./day

Gross revenue per ewe

Feed cost per ewe

Total operating expenses per ewe
Income after expenses per ewe
Lambs weaned per ewe exposed
Pounds of lamb per ewe exposed
Acres per exposed ewe

Pounds of feed per breeding ewe

The primary source of income was lamb of equipment, purchased hay and property
sales (auction and some direct). There taxes. Purchased hay cost was higher in
was some wool income in some years. 1997, resulting in a higher feed cost per
Feed costs included repairs, depreciation ewe.

Farmer Observations

Constraints & key elements to profitable lamb production as project begins:

“4ecessibility to markets is still probably the major issue. Producing a consistent
predictable quality carcass in sufficient numbers to compete with Australian and New
Zealand lamb seems to me to be an unattainable dream unless there is someone out there

willing to devote a lot of free effort for many, many years.

Our ‘taste test chef® suggests that we should try marketing Vermont pasture fed lamb in top
metropolitan area restaurants as a unique specialty product available only in autumn for a
brief period of time. Possibly we should give him a SARE grant to undertake this as he is
well able to communicate with chefs on their own level. As with other marketing ideas - very
dependent, at least initially, on the energy and charisma of the salesperson.”
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They did not vaccinate until 1997. At that
time, they started to vaccinate yearly for
tetanus, because they now have horses.
They de-worm prior to lambing, and again
six weeks later. Pasture rotation is also a
strategy for parasite control. Major health
problems include unknown worm load and
external lice on some of their wool
animals.

Farm 006 has generally lambed early to
sell to the Easter market and to be busy at
a normally slack time of year. They
changed to May lambing in 1998. They
figure they work 25 hours per week on the
farm. There is off-farm income and
family members help as unpaid labor.

Electric fence is used for predator control.
In summer of 1998, they also had horses
on the farm. They spread composted
manure and bedding on the fields and have
not limed for 10 years. In 1997 they frost
seeded one pasture, spread some manure
on one field and plowed the hay field.
They were not able to finish reseeding the
hayfield until 1998. Poultry were grazed
on some fields, and those areas showed a
significant increase in production.

They market retail cuts at the farmers
market. In summer 1998, they sold to the
wholesale markets (lamb sales) and the
restaurant trade.

Changes in management practices to
achieve better pasture utilization for
increased profits (goal of the project).

At the beginning of the study, marketing
was done primarily as retail through
farmers markets direct sales. In 1998, all
direct and retail sales stopped due to time
constraints, and they marketed all lambs
through auction. In 1996, a small amount
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of grain was fed to the sheep. In the
following years, no grain was fed to the
sheep. In 1996, wool was sold through the
wool pool, in subsequent years, the wool
was not sold because of the low price of
wool. In 1996, a small amount of hay was
produced (400 bales). In subsequent years
all hay was purchased.

Lambing was changed from February in
1996 and 1997 to April/May lambing in
1998 to take better advantage of pasture.
All lambing in 1999 was done in late May.

Information Gathered/ Results

Species Composition:

To help gain a better understanding of
what was growing on the farm over the
course of the study, we picked two areas to
look at soil fertility, species composition
and take forage nutrition samples.

Winter Pasture: This was a pasture where
hay was fed to the sheep during the winter
in order to improve production and soil
fertility. Winter-feeding appears to have
resulted in an increase in grass and
reduction in clover during the study.
Visual observation by the farmer and the
researchers indicate that there was a
significant increase in productivity on the
pasture. However, there was also an
increase in the amount of rejected forage.

Three Wire Pasture: This pasture was used
as a ram and horse pasture the second
year. The consequence of this was that it
was continuously grazed too short to
sample. The overall productivity of the
pasture was relatively low. The farmer
hopes to winter feed sheep on this field in
the future in order to improve production.



‘8661 [HUN P3J JOU SeM /661 UL
paseyoind Aey 2y} JO owWOS SIeak armnj

ur Aey {1e paseyoind 1nq ‘961 ur Aeyg

Qwios apewl A9y ], ‘Juswddeuew pasoxduir
JO asnedoq Aprys oy} JO 9SIn0d Ay}

IDAO PaseaIoap ama 19d paj paaJ palo)s Jo
spunod [[e19AQ ‘1834 ey} peaids sinurw
aaey 03 pred Aay} pue ‘19YJ1y 219M SIS0
Key 2sne2aq /661 Ul I0YSIY I9M 1S00 Paay]

"Ie9A 913 JO pPUD 3y}
Kq paj[no 2q 03 pey pue Aj100d pIp sama

193

9SO} “IOAOMOL] °9ZIS JOO[J oY) 9SBaIOUl
0} £661 Ul squie] ama auru paseyoind Aoy,

“JOMJIRUI 19)SEH SY) Je P[OS OS[e 9I19M
squie| WIOS ‘9661 PUB L66] U] JOOM pue
urek ‘S[[no WoIj SUWIOOUI OS[E SeMm 9I9Y
"sIeaA 950y} ur 3509 Fuissaood 1oySiy

ul pue om3 1od anuoaaaz ssoid 1oy3ry ur
PI109[JAI ST SIY, ‘193IeW I9jseq oY) 0} pue
S)osjIew SISULIE] Je SUIoIRU [IB}01/}021Ip
Jo junoure 3[qeISPISUOD B PIp ULIE]

U} L661 PUB 9661 U "SqUIe| JO 3es ayj st
uLIe] 9} uo swooul Jo 901mos Arewrtid oy,

ama 3urpaaiq 1ad pasj Jo spunog

pasodxa oma Jod paueom squieT

oma 12d sasuadxe Iojje owoou]

ama I1ad sasuadxe Suneiado (8107,

amd 1ad 1509 pasg

oma 19d aNUIADI SSOID)

B)B( (SISA[RUY IUBULIOJIDJ PIZIPIEpUE)S) VS

Aep/sqp g€

Aep/sqp LS

Aep/sqr 9¢* | Aep/sql v

Aep/sqr 9’

012-507

091-SST

0s-Sv

sures) Aie(q I5LIAY quUIB|

‘8661 10 L661 UL SqUIe] 0] paj Ul sem
ureid oN ‘1YSrom jadIeW Payoral Aoy) se
UO0O0S SB P[OS 9IoM SqUIB] 9Y} ‘SIBaK Yjoq uJ
"(o8e Jo sAep ¢) 1o3IeW I9)sey 91} 0} P[OS
a1am squre] Suimoid jseJ Aj1es 661 Ul

'suies) A[1g(g 98vI9AY

"poyaw jeapenb paddipo oy

AQq Pa109[]00 Sem YOIy elep uonisoduios
so10ads juad1ad 10y v xipuaddy 999
"$1010B] ISYJ0 pue SuoljeLIeA onewp ‘(a8e
juerd) uaye) o1om sojdures oy uoym Aq
Pa309]Je osie a1om sainysed “oedwt [ewrue
pue judweSeuew Jurzeid 03 UOIPpe U]



Farmer Observations

Constraints & key elements to profitable lamb production as project begins:

“Constraints include cost of ewe maintenance, winter feed expenses, and quality, availability
and cost of forage. Marketing is also a constraint; there is a lot of work involved. It is
rewarding but can be exhausting. Key elements to profit are ewes that will graze and
produce without grain and ewes that produce more than one lamb per year.

Constraints are constant. Time and energy are always a factor. Identifying a ewe with
proper genetics for grazing and milk production (to raise lambs) is vital as well as being
healthy and adapting to the environment here. The possibility of grain feeding has presented
itself to me again. What is the most economical way to do this and to whom - lambs/ewes?

Some management tools are essential, such as lamb and ewe weights. This has helped me
identify good milkers. Handling and weighing systems will have to be incorporated into my
farm.”

Comments as the project wraps up:

“I have had an improvement of focus. I am going to focus on producing meat from grass.
People may need to give up their favorite breeds to do this. I am interested in selecting for or
finding ewes that graze and do well on grass. It would be interesting to compare crossbreeds
using a good record keeping system.

Questions I have include: What is the most opportune time and group of animals (ewes or
lambs) to feed grain to? Will it pay? How to feed grain on pasture? Is it worth the effort?

What have I learned? I need to improve my management, whether on grass or in a feed lot.
[ need better records and better handling. Records don't lie. 1would love to weigh lambs

regularly in future years.

What is better on the farm? Improved data and records and lamb weights. Idon’t know if
anything has improved in the pastures. I plan to do more winter feeding with more care to
improve some poor pastures. This had a significant effect on the pasture it was done on, but
it was fed too heavily and the sheep were in one place for too long so the clover was
smothered and there was a lot of grass. I feel more solid about ideas on how to improve soil
fertility without expensive purchases now.

You can make money on poultry and also make manure and improve soil fertility with
nutrients imported in grain. Horse manure is also very useful.

Although some lambs reach market weight (100+ Ibs.) on grass alone, some lambs never
grow out well. Is this genetics or pasture? Iam sure it is possible to rotate more frequently
(every 12 hours) and select ewes to increase weight gains.”
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¢ In the area of pasture management:

e Develop better utilization of early
growth;

e Increase quality of hay.
Management strategies:
¢ Lamb production:

¢ Feed limited amounts of corn
starting 7/1;

e Worm on a regular time table
(monthly during the summer);

e Bring in two new rams for the fall
2000 breeding period;

e Continue to aggressively cull;

e Breed 37 ewes including 6
yearlings that will average 2.1
surviving lambs. That will be 78
lambs if our losses are held to 4;

e Keep at least 4 replacement ewes.
Pasture Management:

¢ In fall, evaluate soil conditions in
all pastures; correct major
deficiencies;

e Cut first growth as early as
possible and evaluate selling some;

e Cut lower pasture after flock has
been through once;

e Continue to develop upper
meadow, including soil tests, and
consider cutting early;

o Fence lower pasture (five wire) if
economics allow;

e Stockpile grass for fall/early winter
consumption.

Information Gathered/ Results
Species Composition:

To help gain a better understanding of
what was growing on the farm over the
course of the study, we picked two areas to
look at soil fertility, species composition
and take forage nutrition samples.

New Seeding: This area was previously
rented out to a farmer who grew corn on it.
It was seeded down to a pasture/hay mix
in the spring of 1998.

Hill Pasture: This area is a steep pasture
which tends to get very dry in late spring
to mid summer.

In addition to grazing management and
animal impact, pastures were also affected
by when the samples were taken (plant
age), climatic variations and other factors.
See Appendix A for percent species
composition data which was collected by
the clipped quadrat method.

Average Daily Gains:

Lambs are rotated through pastures and
supplemented with grain.

Lamb Average Daily Gains Data

Days of Age

60-75

140-150

.76 lbs./day

.61 lbs./day

.64 1bs./day

48 Ibs./day

38
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CASE STUDY 008

Description of Farm

This hillside farm consists of about
60 acres of pasture and meadow.
There are 78 Montadale ewes. They
usually use a Montadale ram,
although one year they also used a
Hampshire ram as a terminal sire.
Fencing is all electric and includes
high tensile and polywire. Grazing
management is relatively intensive,
and they are reclaiming some brushy
areas using mob-stocking. Lambs
are born in late winter and early
spring. Most are marketed as Easter
]Jamb and the rest are marketed in late
summer and fall. This farm also
raises some poultry, pigs and cows.

Goals: “To make as efficient a farming operation as possible on a small scale. We raise
mainly sheep. However, we raise a few heifers, milk a cow, have pigs, chickens, eggs and
maple syrup. Our goals include being as profitable as possible, improving the land,
eating well, keeping mentally and physically sound and having fun (not necessarily in
that order). Having said all of that, this operation is a labor of love - having a farm that
we can be pleased with and enjoy living on.”

Production Objectives/
Management Strategies

Production objectives at the beginning of
the study:

Management Strategies:

Farm 008 moves their sheep every two to
three days during the grazing season. They
keep track of the rotational pattern, i.e.,
when and where the sheep have been. Their
¢ Have all but replacement ewes and a few grazing season is Honmﬁroamm. Up until

feeder lambs sold by Memorial Day; 1996, it was May 15" to November 1%
Now, they hope to start April 15" and finish
only when there is too much snow for the
ewes to get to forage. They stockpile

¢ Reduce exposed ewes slightly;

¢ Have 100 lambs in February;

¢ Move toward more intense rotational
grazing ;

Have more pasture available for winter
and early spring grazing,.

40

pasture, and in winter, animals are outside
with access to shelter. In lambing season,
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was generally representative of the majority
of pastures on the farm, and there were no
changes in how the area was managed.

In addition to grazing management and
animal impact, pastures were also affected
by when the samples were taken (plant age),
climatic variations and other factors. See
Appendix A for percent species composition
data which was collected by the clipped
quadrat method.

Soil & Forage Tests:

The soil test reflected what would be
expected of a pasture in each respective
situation. The Brushy Hill pasture showed a
considerable increase in available
phosphorus from 1997 to 1998. This is what
one would expect in a mob-stocking
situation. The soil test results are listed in
Appendix C.

This farm does not produce enough manure
to spread on all fields on a regular basis.
But, even so, they have not applied any

commercial fertilized to the farm in over
seven years. Manure is'spread primarily on
fields that are harvested for hay.

The forage analysis results are listed in
Appendix B

Average Daily Gains:

This farm lambs early (February) and targets
the Easter market for the largest and fastest
growing lambs. The lambs that go to this
market are not reflected in the following
average daily gains. Therefore, the
following average daily gains only reflect
the slower growing and later born lambs.
The younger lambs show a higher rate of
gain. This is normally expected, but the fact
that they are supplemented with creep feed
when they are young would also add to their
rate of gain. Once lambs go out to pasture
they are not supplemented with grain.

In 1998, there were more parasite problems
than was usually seen on the farm, and there
were also several cases of fly strike.

Lamb Average Daily Gains

Days of Age

75-85

160-170

.62 lbs./day

.38 Ibs./day

.41 Ibs./day

42

.39 Ibs./day
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The biggest constraints to ES\MN.M . are that we have to cut our costs. Marketing might also
be a constraint, but direct marketing to restaurants may help us with this.”

Comments as the project wraps up:

“It would be interesting to look at this data over 10 years or longer instead of just 2 or 3.1
think this project has been interesting and it has given us more focus to our operation and
looking at different aspects of it.

The most valuable thing was visiting other farms in the project and going on pasture walks.
Interaction with other farmers was very helpful, I wish there was more of that. Our pastures
are better because we participated in this project.

[ think our grazing is the most important thing that we have learned, especially since it has
allowed us to have a longer grazing season. The project has also helped us look at costs too
- we are more conscious of feeding grain and other costs. The only way we could make more
money is to cut costs more...cutting costs right across the board!

We'll make more money in 1999 with many fewer lambs (we are keeping more replacements)
due to our changes in marketing this year. We are selling light lambs directly to
restaurants.”

- T
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Appendix B: Forage Nutritional Analysis

Note: All analysis results, except dry matter %, calculated on a dry matter basis.

South End ﬁsmﬁ Corner

001 Ridge Pasture

1995 1996 1997 1998 | 1995 1996 1997 1998
% Dry Matter 20.8 16.9 22.1 18.7 23.7 23.2 15.1 14.1
% Crude Protein 223 31.1 17.2 17.8 20.7 18.0 18.4 19.4
% Soluble Protein - 48.3 48.1 49.1 - 55.2 47.7 47.9
% Acid-Detergent Fiber 29.7 322 349 28.0 323 34.9 26.1 24.0
% Neutral-Detergent Fiber 53.6 59.2 62.1 45.2 583 62.5 423 404
% Total Digestible Nutrients 68.9 66.9 64.5 70.3 66.8 647 724 73.4
% Calcium 0.87 0.52 0.56 1.14 0.65 0.56 0.81 0.93
% Phosphorus 0.37 0.33 0.33 0.35 31 0.24 0.28 0.32
% Potassium 2.16 2.40 1.97 1.76 1.61 1.89 1.98 2.30
% Magnesium 0.30 0.18 0.20 0.22 0.28 0.19. 0.21 0.23
002 Hovencamp Landing

1995 1996 1997 1998 | 1995 1996 1997 1998
% Dry Matter - 22.3 18.3 11.2 - 224 18.0 11.1
% Crude Protein - 20.3 20.8 25.1 - 21.6 244 26.2
% Soluble Protein - 314 - 40.7 - 559 - 444
% Acid-Detergent Fiber - 303 26.5 24.2 - 28.2 23.0 23.1
% Neutral-Detergent Fiber - 56.0 44.1 40.9 - 55.1 417 36.8
% Total Digestible Nutrients - 68.4 71.4 73.2 - 70.0i 74.2 74.1
% Calcium - 0.52 1.06 1.13 - 0.60. 1.20 0.96
% Phosphorous - 0.41 0.30 0.41 - 0.33. 0.40 0.48
% Potassium - 2.72 2.15 3.17 - 1.50 1.82 3.49
% Magnesium - 0.21 0.32 0.27 - 0.14 027 0.27
003 Field #1 Field #2

1995 1996 1997 1998 | 1995 1996 1997 1998
% Dry Matter 234 17.5 19.5 19.7 20.1 20.1, 19.2 17.4
% Crude Protein 19.9 26.6 24.6 20.3 20.1 23.0 20.1 16.9
% Soluble Protein - 48.5 47.8 46.9 - 52.7 479 46.5
% Acid-Detergent Fiber 23.6 27.6 326 33.8 25.8 27.9 334 384
% Neutral-Detergent Fiber 52.3 52.9 55.9 59.8 44.9 53.4 55.8 61.1
%, Total Digestible Nutrients 69.8 70.5 68.7 65.6 72.0 70.3 68.2 62.0
% Calcium 0.50 0.72 0.72 0.53 0.78 0.32 0.37 047
% Phosphorous 0.32 0.43 0.42 0.43 0.30 0.36 041 0.45
% Potassium 2.04 2.15 2.61 2.81 2.14 2.19 2.93 3.10
% Magnesium 0.19 0.19 0.20 0.25 0.24 0.13 0.18 0.23
004 Barn Pasture Hillside Pasture

1995 1996 1997 1998 | 1995 1996 1997 1998
% Dry Matter - 15.7 28.6 17.1 - 16.2 24.8 20.0
% Crude Protein - 20.2 20.1 22.3 - 19.3 16.3 16.4
% Soluble Protein - 27.6 20.1 48.7 - 26.4 16.3 45.0
% Acid-Detergent Fiber - 27.5 26.1 24.4 - 31.0 30.5 314
% Neutral-Detergent Fiber - 48.3 53.3 24.0 - 51.7 54.1 47.6
% Total Digestible Nutrients - 70.6 71.7 73.1 - 67.8 68.2 67.5
% Calcium - 0.86 1.00 1.13 - 1.10 0.98 1.12
% Phosphorous - 0.42 0.51 0.38 - 0.38 0.21 0.33
% Potassium - 2.65 1.95 3.11 - 293 2.33 2.46
% Magnesium - 0.29 0.45 0.28 - 0.31 0.26 0.26 |
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Appendix C: Soil Tests

SE Corner w»ﬂ-:.w

1 001 Ridge Pasture
1995 1996 1997 1998 | 1995 1996 1997 1998
pH - 63 67 70| - 58 6.0 6.0
Available P (ppm) - 1.3 14 20| - 07 13 29
Reserve P (ppm) - 23 24 29 - 13 20 35
Potassium (ppm) - 48 49 57 - 16 21 29
Magnesium (ppm) - 84 78 71| - 36 33 35
Calcium (ppm) - 1775 1799 2228 | - 760 884 1102
Effective CEC (meq/100g) - - - 11.9| - 4.1 - 59
% Soil Organic Matter - - - 11.9] - - - 12.1
002 Hovencamp Landing
1995 1996 1997 1998 | 1995 1996 1997 1998
pH 60 57 58 63| 6.l 6.2 6.1 6.6
Available P (ppm) 70 63 64 66| 74 59 72 7.8
Reserve P (ppm) 107 182 170 124| 118 115 125 132
Potassium (ppm) 77 89 88 56 63 36 | 65 58
Magnesium (ppm) 79 100 65 63 68 50 | 56 58
Calcium (ppm) 1625 710 830 1003 | 1115 880 1008 1219
Effective CEC (meq/100g) - 46 - 57| - 49 | - 6.7
% Soil Organic Matter - na - 7.3 - na - 5.4
003 Field #1 Field #2
1995 1996 1997 1998 | 1995 1996 1997 1998
pH - 65 63 62| - 6.1 63 6.3
Available P (ppm) - 158 72 66| - 63 60 6.0
Reserve P (ppm) - 114 104 93 - 98 104 106
Potassium (ppm) - 130 130 135 - 31 41 38
Magnesium (ppm) - 53 72 881 - 41 31 30
Calcium (ppm) - 2470 1928 1608 | - 802 810 812
Effective CEC (meq/100g) - 13.1 - 91 - - - 4.4
% Soil Organic Matter - n/a - 100 - - 7.0 7.4
004 Barn Pasture Hillside Pasture
1995 1996 1997 1998 | 1995 1996 1997 1998
pH - 61 63 60| - 58 5.8 5.7
Available P (ppm) - 5.1 52 6.0 - 05 09 0.8
Reserve P (ppm) - g9 110 108§ - 9 11 10
Potassium (ppm) - 50 46 68 - 57 61 63
Magnesium (ppm) - 126 122 109 - 64 52 51
Calcium (ppm) - 1470 1471 1191 - 1215 991 967
Effective CEC (meq/100g) - 85 85 na| - 6.8 55 n/a
% Soil Organic Matter - n/a 93 10.1 - n/a | 83 10.1
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