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GROWING PECANS
IN MISSOURI

by
William Reid

Pecan is a large, beautiful tree that produces
bountiful crops of delicious nuts. The largest
member of the hickory family, pecan trees often
grow to a height of over 70 feet with a spread of
greater than 80 feet. Pecans have large, pinnately
compound leaves with each leaf bearing 7 to 13
leaflets. Nuts are borne on branch terminals in
clusters of two to five. A fleshy green husk
surrounds the nut during the growing season but

Pecan is an attractive tree both in the orchard and
in the home landscape.

In the fall of the year, the husk enclosing the
pecan will split open and allow the nut to fall
freely to the ground.

splits open in October to reveal a light brown nut
that is streaked with black mottles. As husks dry
and wither, nuts fall freely from the tree. Pecan
nuts vary widely in size, shape, and shell
thickness. Seedling pecan trees often produce
small, thick-shelled nuts while tre,es grafted to
improved cultivars produce large, thin-shelled nuts.

Pecans are truly multipurpose trees. In the
home landscape, these long-lived and sturdy trees
provide ample shade and bright yellow fall color.
Wildlife conservationists appreciate the food and
cover pecan trees produce for squirrels, turkeys,
and deer. In many areas of Missouri, wild pecan
trees have been brought under cultivation to
provide farmers with an additional source of
income. And finally, pecans are a low-input
orchard tree.

A successful pecan planting requires:

• good soils
• adequate water
• prudent cultivar selection

Failure to provide all the proper conditions for
pecan tree growth often leads to poor tree growth
and sparse nut production.

University of Missouri Center for Agroforestry mC."II"'''f:\!-'Tll'ultun:
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Soil Requirements

Plant pecan trees in deep, well-drained soils.
Native pecans grow primarily in the deep alluvial
soils found along major rivers and streams. These
soils are characterized by a clay loam to sandy
loam texture, good internal drainage, and a static
water table that ranges from 10 to 25 feet below
the soil surface. Upland soils are suitable for
pecan trees if they have at least 3 feet of friable
(easily crumbled; light, sandy) topsoil and a sandy-
clay or gravely-clay subsoil that allows free
penetration of both water and air. In good upland
soils, pecan roots grow throughout both topsoil
and subsoil. Pecan trees will not perform well if
planted on upland soils having a subsoil impervious
to root growth or frequently droughty soils.

Pecan trees will grow and thrive in soils that
range from slightly acid to slightly basic (pH 6.0 to
7.5). If trees are grown in sandy soils, or soils
with a basic pH (7.0 and above), zinc foliar sprays
are often necessary to prevent zinc deficiency.

Water Requirements

Pecan trees will grow without irrigation in most
areas of Missouri, but ample water throughout the
growing season is necessary for good tree growth
and regular nut production. Even mild drought
conditions affect nut quality. A shortage of water
early in the season causes nuts to be small, while
a lack of water in August and September leads to
poor kernel filling. Severe drought will cause nut
abortion, premature defoliation, and a decrease in
the subsequent year's nut crop. To ensure annual
crops of high quality nuts, supplemental irrigation
should be considered.

Pecan trees growing in the major floodplains of
Missouri are frequently subjected to seasonal
flooding. Although pecan is widely known as a
flood-tolerant species, trees can not endure water-
saturated soils for an extended period of time.
Leaves yellow and fall prematurely from flood
stressed trees.

Cultivar Selection

Selecting the proper cultivars for your particular
locality will help ensure that your pecan tree
planting will be successful. When choosing pecan
cultivars several key characteristics should be
considered. These include:

• length of growing season
• winter hardiness
• productivity
• flowering and pollination
• nut size and quality

Length of Growing Season. Pecan trees
utilize the entire growing season to develop and
mature their nut crop. To be successful in
Missouri, a pecan cultivar must produce plump,
well-filled nuts before the first fall freeze. Nut
maturity in pecan is indicated by the splitting of
the shuck and separation of nut from shuck.
Freezing temperatures before shuck split cause the
shuck to remain firmly attached to the nut, so that
it never opens. The kernels inside these
"sticktights" are usually shriveled and not fully
formed.

The rate of kernel development in pecan is
controlled genetically, but is also influenced by
temperatures during the growing season. Summer
heat, especially high nighttime temperatures, is
necessary for proper nut development. Unusually
cool summers will result in a delay of nut maturity.
Variation in weather patterns will' cause a pecan
cultivar to mature on slightly different dates from
year to year. To avoid losing a crop to fall freeze
damage, it is best to choose cultivars that mature
at least one week before the average date of first
fall freeze.

Pecan cultivars should be chosen carefully. The
'Maramec' pecan on the left was grown in a
suitable climate. The poorly filled 'Maramec'
pecan on the right was grown in a climate that
did not provide a long enough growing season.

University of Missouri Center for Agroforestry 2
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Winter Hardiness. Pecan trees growing in
Missouri are often exposed to severe winter
temperatures. "Northern" pecan cultivars have
proven cold hardiness and are best adapted for
growth in Missouri. These cultivars are termed
"Northern" because they originated in the northern
most reaches of the pecan tree's natural range.
Only a few "Southern" pecan cultivars are adapted
for growth in the 'bootheel' of Missouri.

Southern pecan cultivars often suffer severe cold
injury when grown in Missouri.

Productivity. The nut-producing capacity of a
cultivar is very important. A cultivar able to
produce a nut crop every year is far more desirable
than an alternate-year bearing cultivar. In
addition, a cultivar that produces a large crop of
medium-sized nuts will yield more nutmeat than a
cultivar that produces only a few "jumbo" nuts.

Flowering and Pollination. Pecans have
separate male and female flowers, which are
located on different parts of the same tree (Figure
1). Male flowers or catkins develop along one-
year-old wood soon after budbreak. The 3- to 4-
inch long catkins first appear green, then turn
yellow when shedding pollen. After all pollen is
released, catkins turn brown and fall from the tree.
Female flowers look like miniature pecans and
develop on the end of the current season's
growth. On the tip of the pistillate flower is the
stigma, which may be red, orange or green in
color. The stigma becomes glossy with stigmatal
fluid when receptive to pollen. Pollination occurs
when pollen is transported by wind to the
stigmata I surface.

Periods of pollen-shed and stigma receptivity
for a single pecan cultivar usually occur at
different times. Cultivars that shed their pollen
before their stigmas become receptive are called
protandrous. Cultivars with stigmas that become
receptive before pollen shedding are called
protogynous. A protandrous cultivar should be
planted within 250 feet from a protogynous
cultivar to ensure pollination of both cultivars. In
areas where native pecan trees are abundant, the
pollination requirements can be met with pollen
from surrounding native trees.

Figure 1. Catkins are borne on one-year-old
wood while pistillate flowers form at the
terminals of new shoots
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Nut Size and Quality. Nut size and quality
are important criteria for selecting cultivars,
especially if nuts are grown for retail sale. Extra-
large pecans attract the attention of unaware
consumers who buy nuts with their eyes rather
than their taste buds. Extremely large pecans are
often poorly-filled and dry tasting. However, more
aware consumers look for moderately sized nuts
that are well-filled and have a sweet oily taste.
High-quality pecans have more than 50% kernel, a
high oil content, and a light straw-colored kernel.

Harrison
Marcer

F/Qure 2. Missouri {Jecan cultivar ada{Jtation zones

Recommended Cultivars. The state of
Missouri can be divided into five zones of pecan
cultivar adaptation (Figure 2). For best results,
choose from among the cultivars recommended for
your area (Table 1). Cultivar performance in any
specific location in Missouri can be influenced by
local microclimatic conditions. If cold air seems to
accumulate at your site, choose earlier ripening
cultivars. For growers who like to experiment,
there are several untested cultivars available for all
adaptation zones. Contact Dr. William Reid, Pecan
Experiment Field, P.O. Box 247, Chetopa, KS
67336 for additional information.

N

*
Adaptation

Zones
1
2II•II 4

• - 5

3

University of Missouri Center for Agroforestry 4
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Table 1. Recommended pecan cultivars for Missouri.

Cultivar I Nut wt. IPercent KernellMaturity DateZ I Flowering I Adaptation
TypeY Zone

Warren 346 I 4.78 I 49.28 I -24 I II I 1

Lucas I 3.98 I 56.84 I -10 I II I 1,2

Wiese I 4.40 I 52.30 I -8 I I 1,2

Norton I 6.67 I 43.55 I -6 I II I 1,2

Canton I 7.86 I 47.95 I -4 I I I 1,2

Witte I 6.64 I 51.31 I -4 I I I 2,3

Peruque I 6.24 T 59.28 I -2 I I I 2,3,4

Colby I 7.02 T 44.15 I 0 I II I 2,3

Shepherd [ 5.53 -[ 51.18 I 1 I I 2

Pawnee I 8.40 1 57.12 I 3 I I I 3,4,5

Hirschi I 6.43 I 49.81 I 4 I I I 3,4

Posey I 6.79 I 53.26 I 4 I II I 2,3

Goosepond I 6.65 I 49.80 I 6 I II I 2,3

Kanza I 6.47 I 51.82 I 7 I II I 3,4,5

Major I 6.21 I 49.35 I 9 I I I 3

Caddo I 6.48 I 54.78 I 18 I I I 4,5

Giles I 6.48 I 52.65 I 18 I I I 4,5

Chetopa I 7.43 I 55.11 I 20 I II I 4,5

Greenriver I 6.75 T 49.36 I 20 I II I 4,5

GraTex I 7.48 T 58.83 I 24 I II I 5

Maramec I 8.40 I 55.92 I 29 I II I 5

L Days before (-) or after (+) 'Colby'. The average ripening date for 'Colby' is 25 Sept. in Chetopa, Kan. and
28 Sept. in Columbia, Mo.

Y I = protandrous, II = protogynous

University of Missouri Center for Agroforestry 5
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Methods For Establishing Pecan Trees

Pecans should be given plenty of room to grow.
Plant trees 30 to 35 feet apart. Pecans can be
established by planting grafted trees, by planting
seedling trees then grafting 2-3 years later, or by
planting nuts then grafting 3-4 years later. Each of
these methods offers advantages and
disadvantages. Prospective pecan growers should
choose the method suited to their skills and
economic situation.

Grafted Trees. Transplanting grafted trees of
desired cultivars is the simplest way to establish a
pecan orchard. Trees should start to bear nuts
within 5 to 7 years after transplanting.
Unfortunately, many of the cultivars recommended
for Missouri are not widely available from
commercial nurseries making it difficult to obtain
grafted trees.

The three-flap graft is a popular method
used for propagating pecans.

Seedlings. Seedling pecan trees are widely
available and can be purchased from seedling
nurseries or from the Missouri Department of
Conservation. Desired cultivars should be grafted
to seedling trees 2 to 3 years after establishment.

Nut production should begin 4 to 6 years after
grafting. Starting a pecan planting with seedlings
offers the advantages of low initial costs and the
opportunity to establish cultivars not available
from commercial nurseries. Disadvantages include
a delay in the onset of nut production and the
expense of grafting your trees.

Nuts. Pecan trees are easily grown from
properly stratified nuts. To start your own trees,
choose nuts that are medium sized and well filled.
Nuts from early-maturing northern cultivars make
good cold-hardy seedlings. Stratify nuts in moist
sand by placing them in layers about 3 inches
deep and holding them in a cool room or
refrigerator (350 to 40°F) for 90 to 120 days. Be
sure the nuts are kept moist throughout the
stratification process to ensure uniform
germination after planting.

Plant stratified seeds in the spring after the
danger of frost passes. Seedlings can be grown in
a nursery row and transplanted the following year
or planted directly in the final tree location.
Homegrown seedlings require 2 to 3 years to grow
large enough for grafting. Starting an orchard from
seed has the same advantages and disadvantages
as starting with seedlings.

Transplanting Pecan Trees

Bareroot stock. Transplant both grafted trees
and seedling trees in March as soon as the soil can
be easily dug. After receiving your trees, plant
bareroot trees as soon as possible to prevent roots
from drying. Prune each tree before planting by
trimming off about 1/3 of the top growth. Prune
off broken or rotten roots and cut the tap root
back to 24 inches. Taproot pruning of one-year-
old seedlings is unnecessary.

Dig your planting hole large enough and deep
enough to fit the entire root system. Hold the tree
in position and fill soil in around the roots making
sure the fibrous roots are spread out in their
natural positions. The tree should be planted at
the same depth as it was in the nursery. Water
the tree after transplanting. Do not place soil
amendments or fertilizers in the planting hole.

Container grown stock. Transplant container
grown pecan trees in early October or in March.
Dig your planting hole twice as wide as the
container but no deeper than the depth of the pot.
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After removing the tree from the container, check
for an encircling taproot. Use a pair of pruning
shears to cut off the taproot at the point the root
starts to circle. Next, use a hay hook to gently pull
out the smaller roots that are circling around the
outside of the root ball. Place the tree in the
planting hole and spread out the fine roots. Fill in
the planting hole with topsoil. The tree should be
planted at the same depth as it was in the
container. However, be sure to cover the root ball
and associated potting soil with about one inch of
soil to keep the root ball from drying out.

Weed control. Weeds must be controlled in a
5-foot area around the newly transplanted tree.
For large plantings, the entire orchard should be
kept free of competing vegetation during the
establishment year. Complete vegetation control
can be achieved by shallow cultivation, application
of herbicides, or by mulching.

If the transplanted tree makes 8 to 10 inches of
new growth by early June, spread a half-cup of
ammonium nitrate fertilizer around the tree over
the entire weed free area. Nitrogen applications to
trees slow to establish themselves (less than 8
inches of new growth) can cause a leaf burn and
should be avoided. To ensure survival, keep the
tree well watered throughout the growing season
and especially during droughty periods.

Care of Non-bearing Trees

The goal of training a young pecan tree is to
develop a strong trunk and healthy root system.
Adequate soil moisture throughout the growing
season and proper fertilization are keys to strong,
vigorous tree growth. Water young pecan trees
when conditions become dry by soaking the entire
rooting zone deeply once a week. Apply nitrogen
fertilizer twice a year, in March and in June, at the
rate of one-cup ammonium nitrate per inch of
trunk diameter. Spread the fertilizer over the
entire rooting area. Keep the area around the tree
weed-free to ensure maximum benefit from water
and fertilizer applications.

Tip pruning of branches helps shape the young
pecan tree and promotes the formation of a strong
trunk. Tip prune in early March by clipping off 3
to 4 inches from all terminal growth. When the
tree starts its growth in early spring, these cuts
force buds along the entire branch to break. This
gives the tree a more dense appearance and

greater leaf area. Tip prune again in mid-summer,
but this time do not prune the central leader.
Cutting all lateral branches back stops their growth
and channels their photosynthetic energy into
strengthening the trunk. Lower lateral branches
should be left on the tree until they are 1 inch in
diameter. Remove these lower laterals as the tree
grows until you have a tree with 8 feet of clear
trunk.

Care of Bearing Trees

Healthy, vigorous trees produce the highest
quantity and quality of pecans. Maintaining a
strong growing tree is also the best defense
against attacks from insects and diseases. Water,
fertilizer, and pest control are all important for
healthy tree growth.

The importance of providing adequate soil
moisture throughout the growing season has been
discussed. Pecans require 1 inch of water each
week from budbreak to nut maturity. Two inches
per week may be closer to optimum during the
heat of the summer months. Natural rainfall can
be supplemented by flood, sprinkler, or trickle
irrigation.

Annual nut production relies on annual
applications of nitrogen fertilizer. Apply nitrogen
just before bud-swell at the rate of 100 pounds
actual nitrogen per acre. Pecans grown on upland
soils require slightly higher nitrogeo rates.

Rosette, a disorder caused by zinc deficiency,
is a common problem if pecans are grown in soils
with a pH above 7.0. Symptoms include a
rosetting of the terminal growth and small,
misshapen leaves. Zinc deficiency is easily
corrected with 4 foliar applications of zinc at two-
week intervals starting at leaf burst.

Insect and disease problems can severely limit
the nut production of a pecan tree although no
pests are serious enough to cause tree death. In
Missouri, three insects pose the most serious
threat to the pecan crop--pecan nut casebearer,
hickory shuckworm and pecan weevil. Pecan
growers must learn how to identify the symptoms
of pest damage and be able to take effective steps
to control important pecan pests. Use the
identification keys in this bulletin to help you
identify common pecan pests and problems (Table
2).

University of Missouri Center for Agroforestry 7
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Table 3. Equipment needed to manage pecan plantings in Missouri.

Size of Pecan Planting
Orchard Operation

2 to 25 Trees 1 to 3 Acres 3 to 40 Acres More than 100
Acres

General use lawn & garden 12 hp garden 25 to 50 hp 70 to 85 hp
horsepower power tools tractor tractor tractor

Planting Trees shovel shovel pto driven soil pto driven soil
auger auger

Weed Control hand sprayer back-pack sprayer 14 gaL, battery 14 gal., battery
powered sprayer powered sprayer

Orchard Floor lawn mower, tiller garden tractor disc, harrow disc, harrow
Management - New mower and tiller
Orchard

Orchard Floor lawn mower garden tractor 5 or 6 ft. rotary 10 to 15ft. rotary
Management - Mature mower mower mower
Orchard

Pest Control - Non- hand sprayer back-pack sprayer 12 to 15 hp high 100 gaL, pto
bearing Trees pressure sprayer driven mist

sprayer

Pest Control - Bearing 5 hp garden 12 to 15 hp high 100 gaL, pto 500 gal., pto
Trees sprayer pressure sprayer driven mist driven air-blast

sprayer sprayer

Nut harvest Poles to shake, Poles to shake, pto driven trunk pto driven trunk
hand gather nuts tarps to gather shaker, tarps to shaker, nut

nuts gather nuts harvester, nut
cleaner

••••••••••••••••••••••••••••••••••••••••••••••

A permanent ground cover of cool-season
grasses and legumes should be established in the
bearing pecan orchard. Once the trees start to
bear, the shading of the tree canopy helps reduce
the competitiveness of a groundcover. Keep this
permanent ground cover mowed throughout the
growing season. In the home orchard, a well-kept
lawn grass serves as the groundcover.

The only pruning needed on bearing pecan trees
is the removal of dead or injured limbs. In
addition, remove low hanging branches to allow
free movement of people and machinery around
the tree. If a pecan orchard is established at a 35-
foot spacing, tree thinning will become necessary
25 to 30 years after grafting. Remove one half of

University of Missouri Center for Agroforestry 9

the trees when the branches of adjacent trees
begin to overlap.

A pecan management schedule for Missouri can
be found in Table 4.

Equipment for the Pecan Orchard

As with all agricultural endeavors, the proper
equipment can make pecan growing easier and
more efficient. The type of equipment purchased
for maintaining a pecan orchard should be
proportional to the size and age of the orchard.
Suggestions for the types of equipment needed for
pecan orchard management are given in Table 3.



••••••••••••••••••••••••••••••••••••••••••••••

Table 4. Pecan management schedule for Missouri.

Pecan Growers Calendar
--~-----~-

Month Non-bearing Orchard Bearing Orchard Native Grove Pest Management

January

Prune orchard to
Prune off low limbs.

remove low limbs
Thin out unproductive

February Collect scionwood. and/or narrow crotches.
trees. Market wood

Prune trees to central products.
leader.

March Fertilize trees. Prune Fertilize trees. Fertilize trees. Control pecan

and train last year's phylloxera on

grafts. Plant bare root previously marked

trees. trees.

April Apply weed control. Apply foliar zinc sprays

Plant stratified pecan to zinc deficient trees.

seed.

May Graft trees to Monitor casebearer

recommended populations with

cultivars. pheromone traps.
Continue zinc sprays.

June Tip prune trees. Keep groundcover Keep groundcover Control pecan nut
mowed. mowed. case bearer and pecan

scab. Apply final zinc
spray.

July Prune off suckers Collect leaf samples for Collect leaf samples for Set out pecan weevil

below new grafts. nutrient analysis. nutrient analysis. Clean traps. Mark trees with

Support new grafts by drainage ditches. significant phylloxera

tyinq to stakes. ipopulations.

August Make sure newly Keep groundcover Keep groundcover Monitor weevils. Spray

planted trees have mowed. mowed. orchard when weevils

adequate water. emerge.

September Establish cool season Prepare orchard for Prepare orchard for
cover crops. harvest. harvest. Remove cattle

by month's end. Control squirrels and
crows with firearms and

October Plant container grown Mark weak and traps. Encourage

trees. unproductive trees for hunting.
removal.

November Collect nuts for Collect harvest

stratification and samples to determine

planting next year. weevil damage.
Harvest promptly, clean Harvest promptly, clean

December and market nuts. and market nuts.

University of Missouri Center for Agroforestry 10
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Harvest and Storage

Well-adapted pecan cultivars begin splitting
their shucks in late September or early October.
Although the nut is fully mature at this time, it is
still "green" and needs to dry further before being
gathered. As the nut dries, the shucks will turn
brownish-black and curl away from the nut,
exposing the pecan. Pecans will fall from the tree
when they are fully dry. Begin harvesting when
the first nuts drop to the ground. At this point
you can hasten the natural drop by shaking the
tree or limbs. Pick pecans off the ground as soon
as possible and store in a cool, dry place.

Over 70% of the pecan kernel is composed of
unsaturated fats which can become rancid in room
temperature storage. To maintain highest nut
quality, shell out all your pecans and store the
kernels in the freezer. Kept frozen, pecan kernels
remain fresh for 2 years or more.

A three-point hitch pecan shaker facilitates
the prompt harvest of the pecan crop.

Additional Information on Pecan Pest Management:

The University of Missouri Extension Pecan Pest Management: Insects and Diseases guide (number
MP711) provides additional information on pest management for pecan. Copies are available for a small fee
from Extension Publications. To order contact Extension Publications, University of Missouri, 2800 Maguire
Blvd., Columbia, MO 65211, (573) 882-7216 or toll-free 1-800-292-0969. The guide is available on the
internet at http://muextension.missouri.edu/xplor/miscpubs/mp0711.htm and can be downloaded for no
charge.

University of Missouri Center for Agroforestry 11

http://muextension.missouri.edu/xplor/miscpubs/mp0711.htm


••••••••••••••••••••••••••••••••••••••••••••••

Author:

William Reid, Ph.D. is the Research and Extension Horticulturist specializing in nut tree crops and
the Director of the Pecan Research Field at Kansas State University. Dr. Reid holds adjunct faculty
status with the University of Missouri Center for Agroforestry.

Design and layout by Sara M. Peters.

Produced by the
University of Missouri Center for Agroforestry

Technology Transfer and Outreach Unit
Sandra S. Hodge, Ph.D., Director

Larry D. Godsey, Economist
Dusty Walter, Technical Training Specialist

Sara M. Peters, Information Specialist

This work was funded under cooperative agreement C R 826704-01-0 with the US EPA. The results presented are the
sole responsibility of the P.1. and/or MU and may not represent the policies or positions of the EPA.

University of Missouri Center for Agroforestry 12



•

hybridize freely and many hybrids have been pro-
duced. Several Japanese x European hybrid culti-
vars are under test at the University of Missouri
Horticulture and Agroforestry Research Center in
New Franklin, MO, but long-term observation will
be needed to determine if any have enough blight
tolerance and climatic hardiness to be recommend-
ed for planting in Missouri.

Three Castanea species are native to the U.s.,
American chestnut (c. dentata), Alleheny chinkapin
(c. pumila var. pumila), and Ozark chinkapin (c.
punzila var. ozarkensis), but all three are very suscep-
tible to chestnut blight attack. In fact, the devasta-
tion caused by chestnut blight (Cryphonectria para-
sitica) stem cankers has reduced American chestnut
from a major timber species to a small understory

Growing Chinese
Chestnuts In Missouri

•••••••••••••••••••••••••••••••••••••

Chestnut Species
Three species of chestnut provide the basis for

world-wide chestnut production-Chinese chest-
nut (Castanea lIloliissima), European chestnut (c.
satizJa) and Japanese chestnut (c. crenata). Chinese
chestnuts are a medium-sized (40 ft.) tree often
multi-branched and wide spreading. With both
good cold hardiness (-20 OF)and adequate toler-
ance to chestnut blight, Chinese chestnut is the best
adapted chestnut for Missouri and surrounding
stZltes. The European chestnut is a larger tree (65
ft.), wide spreading and generally too blight sus-
ceptible to grow east of the Rockies and is not as
cold hardy as the Chinese chestnut. Most chestnuts
seen in grocery store chains are imported European
chestnuts, primarily imported from Italy. The
JZlpanese chestnut is a small to medium-sized tree
(35 ft.) but lacks the blight tolerance and winter
hZlrdiness of the Chinese chestnut. European and
JZlpanese chestnuts are grown commercially in west
coast states where chestnut blight is not as perva-
sive and the climate milder. Chestnut species

by Ken Hunt, Michael Gold and William Reid

Chinese chestnut is an emerging new tree
crop for Missouri and the Midwest. The
Chinese chestnut tree is a spreading,

medium-sized tree with glossy dark leaves bearing
large (rops of nutritious nuts. Nuts are borne
inside spiny burs that split open when nuts are
ripe. Each bur contains one to three shiny, dark
brown nuts. Nuts are baked or boiled to help
rl'll1m'e the leathery shell and papery seed coat to
reveal a crean,y colored meat. Chestnuts are a
healthy, low-fat food ingredient that can be incor-
porated into a wide range of dishes-from soups,
to poultry stuffing, to pancakes, muffins and pas-
tries (using chestnut flour). Historically, demand
for chestnuts in the United States has been highest
in ethnic markets (Italian and Asian) but as
Americans search for novel and healthy food prod-
ucts, chestnut should find wider acceptance.

Chinese chestnut is a medium-sized tree with spreading habit and
has attractive white catkins in late May and early June.

tree. The Allegheny and Ozark chinkapins are
multi-stem shrubs to small trees that produce small
tasty nuts and make interesting but blight suscepti-
ble landscape trees that are also useful for wildlife.

Site and Water Requirements
Chinese chestnut trees perform best in well-

drained, loamy to sandy loam soils. Heavy poorly-
drained soils or soils that perch a water table dur-

1
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basal staminate catkins. Pistillate flowers on bisexu-
al catkins become receptive a few days later and
are receptive for one to two weeks. Once pistillate
flowers become receptive, the bisexual catkins
begin to release pollen. Nearly all chestnut trees are
self-incompatible and require another tree of a dif-

ing wet seasons promote Phytophthora root rot, a
devastating disease of chesh1Uts. Soils should be
slightly acid (pH 5.5-6.5). Most Chinese chestnuts
can tolerate -20 of temperatures when fully dor-
mant, but it is strongly recommended that frost
pockets be avoided as planting sites, to avoid injury
to swelling buds in the spring. Site selection simi-
lar to the requirements for peaches, where summit
and shoulder slopes are chosen to allow for good
air drainage, would be the safest choice to safe-
guard from winter and late spring frost injury.

Chinese chestnut trees are rather drought tolerant
once established, but ample water throughout the
growing season promotes good tree growth and
regular nut production. Maximum chestnut yields
and nut size are obtained only under optimum soil
water conditions, therefore irrigation is recom-
mended. A lack of water during mid-August will
result in small nut size, while a lack of water in
September can prevent burrs from opening normal-
ly. Micro-irrigation techniques (drip and/or micro-
sprinklers) are best suited for chestnut orchards.

Flowering, Pollination and Fruit Development
Flower buds are initiated during late summer on

shoot growth that is located above the developing
burrs. During the following spring, new shoots
emerge from these buds with catkins appearing
midway along the shoot (fig. 1). Chestnuts produce
two types of catkins-catkins with only male,
pollen-producing flowers (staminate catkins) and

catkins that contain both
male and female inflores-
cences (bisexual catkins).
The first few (basal) catkins
are staminate catkins, pro-
ducing pollen around 10
weeks after bud break. The
last (most distal) catkins to
develop along the current
season's growth are bisexu-
al, containing one to three
pistillate inflorescences at
the basal end of a catkin.

During the end of May to
mid June, pollen is
released from the most

arise from
~: last year's

growth

,~

Figure 1: fruiting shoots
arise from previous year's
growth.

ferent cultivar for
pollination.
Flowering times of
most Chinese chest-
nut cultivars are
similar enough to
ensure that any two
cultivars will be
able to pollinate
each other.
Pollinator trees
should be within
200 feet of each
other to ensure ade-
quate pollination.
Numerous insects
visit chestnut
catkins, feeding on the abundant amounts of pollen
produced by this tree. However, chestnuts are pri-
marily wind pollinated and do not require bees for
adequate fruit set.

There are normally 3 pistils in each burr (involu-
cre). If all three ovaries are pollinated, then three
nuts develop in the burr. The middle nut is flat-
tened on two sides, while the outside nuts are flat-
tened on one side. If only one nut develops, then

Catkins of the 'Qing' cultivar releasing
pollen. The upper catkin is bisexual
with a receptive female inflorescence,

A dehiscing burr of the 'Qing' cultivar. The nut in the middle posi-
tion is flattened on two sides.

the nut is round in shape. Sometimes two involu-
cres are fused together during development allow-
ing four to six poorly shaped (flattened on three
sides) nuts to develop. Certain cultivars tend to
produce a low frequency of fused burrs,

Selecting Cultivars
Chinese chestnut seedlings are widely available

in nurseries across the Midwest. Although these
trees provide adequate nut production for home

2



Table 1: Recommended Chinese Chestnut Cultivars for Missouri.
Cultivar Nut Fall Nuts/lb Growth Habit Comments

Eaton Sept 13-28 28-35 Spreading The nuts have excellent flavor, and store well.
Ornamental glossy leaves.

Mossbarger Sept 13-28 28-34 Spreading Nuts have very good flavor.

Sleeping Sept 14-28 25-35 Upright Hybrid - Chinese x (Japanese x American). A
Giant larger sized tree with proven blight tolerance

and excellent nut quality and flavor.

Peach Sept 20-28 24-32 Upright Good quality nut grown at Empire
Chestnut Company, in Ohio.

Qing Sept 20-28 20-24 Spreading The tree is vigorous growing with good branch
angles and easy to graft. A consistent bearer,
nuts have excellent sweet flavor, store well
and have a shiny medium-mahogany color.

Willamette Sept 23- Oct 4 18-22 Upright One of the Dunstan Chinese/American
hybrids (mostly Chinese). Good nut
quality but not as sweet as Qing.

Revival Sept 27-0ct 10 24-32 Spreading A Dunstan hybrid. The nut is very dense,
stores well, and has a crunchy sweet flavor.

••••••••••••••••••••••••••••••••••••••••••••••

Methods for Establishing Chinese Chestnut
Trees

Chinese chestnuts can be established by planting
grafted trees, by planting seedling trees then field
grafting one to two years later, or by planting nuts
then field grafting two to three years later. Each of
these methods has advantages and disadvantages.
Prospective growers should choose the method

use, seedlings often produce small nuts of
mediocre quality. Establishing an orchard of chest-
nuts with seedling trees will make nut harvest
overly complicated. Each tree in the orchard will
ripen at a different time making quick and efficient
harvest difficult. Grafted trees of proven cultivars
provide more uniform ripening, higher nut quality,
larger nut size, and more consistent yields. The
evaluation of chestnut cultivars for the Midwest is
in its early stages. University trials in Missouri
have been established and are providing prelimi-
nary data. Table 1 lists a few Chinese chestnut cul-
tivars that have shown excellent potential for nut
production in Missouri.

most suited to their skills and economic situation.
Transplanting grafted trees of desired cultivars is

the simplest way to establish an orchard. Grafted
trees come into bearing two or three years follow-
ing establishment depending on tree growth rate.
By providing optimum weed control and ample
water, you will ensure vigorous tree growth and
early fruiting. Grafted trees can be purchased as
bareroot or container-grown trees. Bareroot trees
are more widely available but suffer a greater
degree of transplant shock. Transplant shock is a
major contributing factor in graft failure following
establishment. Fall planting of containerized graft-
ed trees significantly reduces transplant shock but
the availability of container-grown trees is severely
limited. Currently, trees of all recommended culti-
vars are not widely available from commercial
nurseries making it difficult to obtain grafted trees.

Seedling Chinese chestnut trees are widely avail-
able and are relatively inexpensive compared to
grafted trees. Bare root seedling trees survive well
but may grow slowly the first season. Growth is
better the second growing season and in subse-

3
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freshly harvested nuts of the 'Qing' cultivar are large and a shiny,
medium-mahogany color.

quent years. Desired cultivars should be grafted to
sL'edling trces one to two years after establishment.
~ut production should begin one to three years
after field grafting. Starting a chestnut planting
with seedlings offers the advantages of low initial
costs and the opportunity to establish cultivars not
readily available from commercial nurseries.
Disad~'antages of establishing a chestnut orchard
with seedlings include delaying the onset of profits
(rom nut production and adding the expense of
grafting your own trees.

Chinese chestnuts are easily grown from proper-
Iv stratified nuts. Freshly harvested nuts can be
stratified in moist sand by placing them in layers
,1bou t three inches deep and holding them in a cool
room or refrigerator (35 to 40 OF)for 60 to 90 days.
The nuts can also be stored in resealable plastic
bags with slightly moistened sphagnum moss and
kept in the vegetable bin of a refrigerator. Stored
chestnut seed can be quite prone to rotting so
inspect the bag of nuts periodically and remove
,lIlY spoiled nuts. The taproot (radicle) will slowly
emerge during storage similar to acorns in the
white oak family. Care must be taken not to injure
the taproot when it is time to field plant the nuts in
the spring after the danger of frost passes.
Homegrown seedlings can be grown in a nursery
row in your garden and transplanted the following
year or planted directly in the final tree location.
Soil drainage is critical so mound the soil into a
small hill at each seed plant location to help pre-
vent nuts from rotting.

Transplanting Trees
Transplant bareroot stock in March as soon as the

soil can be easily worked. When planting bare root

seedlings, care should be taken to keep the roots
moist. Prune the top of each tree to a single stem
and prune off any broken or rotten roots. Dig your
planting hole large and deep enough to fit the
entire root system. Hold the tree in position and
fill soil around the roots making sure the fibrous
roots are spread out in their natural positions.
Plant the tree at the same depth as it was in the
nursery. Water in the tree after transplanting and
do not place soil amendments or fertilizers in the
planting hole.

Container-grown stock can be planted in early
October or in late March. Dig your planting hole
twice as wide as the container, but no deeper than
the depth of the pot. After removing the tree from
the container, gently tap or shake the rootba11 to
remove some of the potting media, then inspect for
encircling roots. Gently pull out the encircling

Containerized grafted 'Qing' trees ready to be fall field-planted.

roots and spread out into natural positions in the
planting hole. Fill in the planting hole with topsoil
making sure the tree is at the same depth as it was
in the container. However, be sure to cover the
rootball and potting soil with about an inch of soil
to retard drying out of the rootball.

Care During Establishment
The trunks of young chestnut trees are suscepti-

ble to sunscald. To prevent injury, paint trunks
white with 50/50 mixture of white latex interior
paint and water or wrap the tree with a white,
plastic, spiral tree wrap. Keep all vegetation con-
trolled within a three-foot radius of the tree by
using mulch or herbicides. If the tree makes several
inches of new growth by early June, evenly spread
a half-cup of ammonium nitrate fertilizer around
the tree over the entire weed-free area. During the
summer following tree establishment, it is especial-

4
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ly important to keep
the soil around the
tree moist (but not
soggy) at all times.
Installing a micro-irri-
gation system will
help provide opti-
mum soil water con-

'1 ditions both during
the establishment
phase and throughout
the life of the orchard.

Chestnut Culture -
Planning Your
Orchard

.;;

Chinese chestnut is
a very adaptable crop.
Chinese chestnut can
be grown as a back-
yard nut tree, a small-
scale, low-input
orchard tree, or an
intensively managed,

high-density orchard crop. Tree spacing and prun-
ing systenls differ under each of these manage-
I11entregimes requiring the grower to choose a cul-
tural system before setting out a single chestnut
tree. The three basic cultural systems are described
below.

Sunscald injury to a chestnut trunk
that has been pruned heavily.
Painting the trunk after pruning
with 50 percent interior white latex
paint would have prevented the
damage.

Backyard Trees
Chinese chestnuts make an excellent nut tree for

home production. Planting at least three trees (dif-
ferent cultivars if grafted trees) will ensure pollina-
tion and produce enough nuts for a family.
Chinese chestnut trees naturally form wide spread-
ing crowns that grow to a height of 35 to 40 feet.
Spacing your trees at least 40 to 50 feet apart will
allow ample room for tree growth and allow easy
access to all sides of the tree at harvest time.
Homeowners should plant their chestnut trees in a
location where children and pets can be kept away
from the spiny burrs that fall to the ground at har-
vest. Chestnuts require full sun for best nut pro-
duction so they should not be planted adjacent to
large shade trees.

Young trees should be trained to the central
ll'tlder system in order to develop a strong frame-
work of latertll branches along the main trunk.
After the trees come into bearing, begin pruning
off lower limbs-one or two each year until there
is enough clearance for mowing and harvesting.

Once the trunk is developed, allow the tree to
develop its natural spreading form. If branches
with "narrow crotches" arise, prune them out.
Branches with narrow crotch angles tend to form
bark inclusions, which can lead to limb breakage
under the weight of a heavy crop or ice storm.
Mature trees require minimal pruning.

A strong crotch showing pronounced bark ridge for the upper right
branch. The lower left branch does not show a pronounced bark
ridge and is inherently weaker and should be removed.

Low-Input Orchard
Chestnut plantings of 50 to 500 trees are large

enough to provide landowners with a reliable
source of supplemental income but are smtlll
enough to manage with hand labor. For these
growers minimizing capital expenditures for
machinery is the key to profitability.

To maximize nut yield, initial tree spacing for tlw
small-scale orchard should be 25 by 25 feet or
roughly 70 trees per acre. As trees grow and limbs
of adjacent trees start to touch, remove every other
tree on the diagonal to leave trees on a 35 by 35-
foot spacing. A second thinning would be neces-
sary before chestnuts attain their final spacing of
50 by 50 feet (17 trees/ac). Thinning the orchard is
crucial to provide optimal sunlight to the trees and
ensure maximum nut production. Crowded trees
create excessive shade on lower branches allowing
flower and nut production only in the tops of the
trees. Severe shading causes lower branches to die
out and compromises general tree vigor

Trees should be staked and pruned using the
modified central leader pruning system. Many cul-
tivars do not naturally grow vertical central leaders
but must be staked to provide a structure for train-
ing the young trees. A strong stake should be

5



••••••••••••••••••••••••••••••••••••••••••••••

placed near each tree and a
leader chosen and loosely
tied to it. Central leaders
grown vertically develop
leaves and buds in a spiral
fashion allowing good
choices for scaffold branch-
es growing in the proper
directions. Central leaders
allowed to bend over will
develop buds on opposite
sides of the shoot, not in a
spiral fashion. The scaffold
branches are selected during
the second through sixth
growing season, allowing
for good spacing between
branches in a spiral fashion
along the main trunk. The height of the lowest
scaffold branch depends on the individual grow-
ers equipment needs.

lln-pruned, overlapping trees:

Limited hearing zone
Limited !cafin!! zone

) \ --

I'runed, separated trees:

4----4.5 m.----+- )\_____------L~---------

Figure 2: Measurements of relative solar radiation within the tree canopy.

Intensively-Managed Orchard
Large nut size is the key to profitable chestnut

farming. Only the largest chestnuts command pre-
mium prices. To maximize the production of pre-
mium quality nuts, chestnut trees can be grown as
a high-density, intensively managed orchard crop.
This level of management requires a skilled grow-
er that is willing to plant sufficient acres of chest-
nuts to justify investments in trees and the mecha-
nization of orchard operations.

A hedgerow system of chestnut production has
been developed in Japan by Dr. Hitoshi Araki and
is currently practiced in New Zealand and
Australia. Trees are planted 13 feet apart within
rows spaced 26 feet apart. The trees are not
thinned out over time but are pruned to contain
tree size similar to what is done in peach orchard
management. In a hedgerow orchard, a micro-irri-
gation system is critical for providing the opti-
mum soil water conditions needed to maximize
nut size.

Research in Japan has shown that chestnuts
require a relatively high level of light intensity to
be able to set and develop fruit. In addition, there
is a direct relationship between the intensity of
sunlight within the tree canopy and the number of
female Howers per cubic foot of canopy (fig. 2).
High light intensity stimulates nut-bearing shoot
grmvth, which in turn promotes large fruit size.
The hedgerow pruning system strives to maximize
light penetration into the entire tree canopy. To

+-------5 m.-----.

achieve these results, the Japanese pruning system
limits tree height to 12 to 13 feet and restricts the
distance from the edge of the canopy to the center
of the tree. Trees are pruned to an elliptical tree
shape (fig. 3)

Traditional Tree Shape
(lypical in Japan

20 years ago)

Modcm Tree Shape
(currcnt ill Japan today)

Side-
view

Long
axis

8t
lr

Figure 3: Re-shaping of chestnut trees in Japan.

i
I

Plane:

To achieve needed tree structure, pruning should
begin in the first year and continue regularly
throughout the tree's life. The target initially
should be to promote a leader and two main
branches. The third year, the aim should be to
encourage the tree to spread out (fig. 4). Thinning
the inward growing branches is necessary to fur-
ther encourage branch spreading into the alley.By
approximately the fifth growing season, commer-
cial cropping should begin. Cut out the central'
leader in the winter, leaving the two permanent
structural branches that reach out into the alley-

6
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Fertilization
Fertilizer is required to keep trees actively grow-

ing and yielding consistent crops of large nuts.
Before planting a new orchard test your soil for
pH, phosphorus (P) and potassium (K). Chestnuts
perform best in slightly acid soils (pH 5.5 to 6.5) so
lime should be added only to extremely acid soils.
Apply P and K fertilizers if soil tests reveal low
levels of these essential plant nutrients. Nitrogen
(N) fertilizers must be added to all soils to
enhance tree growth. Mature orchards should
receive 100 units of nitrogen per acre, spread over
the entire orchard floor. To gain greatest efficiency

~ 0.6 - O.8m

ThirdyearFirst year Second year

Figure 4: Pruning a young tree in three successive years.

Rcm'linin!! j1r:.JrKhc~
fill thc g-Olp Icfl oy

o
3.S-l.0m

Figure 5: De-homing the central leader.

ways to become the tree's permanent framework.
Removing the central leader also reduces tree
height (fig. 5).

Subsequent tree growth will fill the gaps left by
removal of the central leader. From this point on,
thin out interior branches as they begin to crowd,
and also remove branches to maintain a reduced
tree height and elliptical tree shape. Depending
on the cultivar and management inputs, time will
determine whether the hedgerow system can be
maintained in the Midwest. If not, every other
tree will need to be removed within the hedgerow
to allovv the necessary light penetration into the
canopy.

for N fertilization, spread your nitrogen applica-
tions over three application times. Apply 50 per-
cent of total nitrogen before bud swell, 20 percent
at the end of flowering and 30 percent after nut
harvest. In young orchards, use the same N appli-
cation rates but do not fertilize the entire orchard
floor. Fertilize the tree row by spreading N fertiliz-
er under the drip line of young trees.

Pest Management
Chinese chestnut is a relatively pest free orchard

crop. In small-scale plantings, chestnuts can be
successfully grown without pesticides. However,
no chestnut tree is safe from the browsing of deer,
rabbits and voles.

3 Mammals
When trees are young, the smooth, thin bark of a

chestnut tree is especially inviting to rabbits and
voles. Place plastic tree guards around each tree,
pressing the guard into the soil to prevent voles
from digging under them. Remove all vegetation
and mulch away from the tree during winter. Bare
soil provides a beautiful backdrop for hawks and
owls to spot daring rabbits and voles trying to
attack your chestnut trees. Once chestnut trees
develop rough bark, the threat from rabbits and
voles diminishes.

Deer not only browse chestnuts, bucks often rub
all the bark off of trees during late summer and
early fall. In large chestnut plantings, electric deer
fences are the most cost effective method for pre-
venting deer damage. These electric fences require
regular maintenance and vegetation must be con-
trolled under all electric wires. In small chestnut
plantings, a five-foot tall welded wire cage (two by
four inch grid size) fashioned to form a two or

2

o

Electric fencing excludes deer from a Chinese chestnut planting.

7
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three-foot circle around the tree will keep deer
from browsing or rubbing. Anchor cages with a
four-foot length of rebar driven into the ground.
When trees become large enough to tolerate
brmvse damage remove the cages and place two
steel posts alongside the trunk to continue to
minimize buck rub.

Insects
The yellow neck caterpillar (Datana ministra) is

an occasional pest of chestnuts. These insects
feed in large colonies
and can completely
defoliate a young
chestnut tree. Scout
your orchard regular-
ly starting in late June
and look for newly
hatching colonies.
Although this pest is
frequently kept under
control by beneficial
insects, an insecticide

Yellowneck caterpillars defoliat- can be used to control
ing a chestnut branch. outbreaks of yellow

neck caterpillars.
Recommended insecticides include carbaryl and
Bacilllls tlzII rillgiensis.

A young chestnut tree defoliated by yellow neck caterpillars.

Two species of weevils pose the greatest risk of
injury to a chestnut crop. These weevils lay eggs
inside chestnuts starting in August and continu-
ing until harvest. Larvae of the chestnut weevils
are vvhite, legless grubs, which can devour the
entire contents of a nut. Because native chestnut

tree species have been killed by the chestnut
blight fungus, chestnut weevils have become
somewhat rare and are infrequently encountered
in new chestnut plantings. It often takes 10 to 15
years before chestnut
weevils find new chest-
nut plantings and build
up to economically
damaging populations.

Small chestnut wee-
vils (Curculio sayi)
emerge from the soil in
late May through July.
Adults feed on chestnut

Exit hole and larvae of the
small chestnut weevil. (Photo
courtesy of R. Bessin,
University of Kentucky>

foliage until nut kernels
enter the dough stage in mid to late August.
Although they can oviposit any time after kernel
filling, most eggs are laid after the burr begins to
open. The female weevil uses her long proboscis
to drill a hole through the shell before turning
around and placing her ovipositor into the nut
and laying five to seven eggs. Eggs hatch in
about 10 days and larval development is com-
pleted two to three weeks later. Mature larvae
chew a small round hole through the shell, exit
the nut, and then burrow into the ground under
the chestnut tree. The insect remains in the soil
for two to three years before re-emerging as an
adult.

Large chestnut weevils (c. caryatrypes) emerge
from the soil in late July and August. Because of
their larger size, large chestnut weevils are more
successful in laying eggs in nuts before burrs
open. The long proboscis of large chestnut wee-
vils enable females to drill oviposition sites
among the spines of the burr. Eggs hatch in five
to seven days producing large, legless grubs. The
life cycle of the large chestnut weevil is similar to
that of its smaller cousin but the larger weevil
spends only one to two years in the soil.

Nut Curculio (Conotrachelus caril1ifer) is a spo-
radic pest of chestnut. This curculio is primarily
an acorn pest but has been observed to invade
chestnut orchards when the acorn crop in nearby
forests is low. The nut curculio is related to chest-
nut weevils and the damage inflicted to chestnut
kernels is similar. Curculios have much shorter
probosci and must wait until the burrs open to
lay eggs inside the nut. The nut curculio has a
one-year life cycle.

Good sanitation practices can help keep weevil
damage under control. Prompt harvest followed
by a hot water treatment (130 OF for 20 minutes,

8
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then immediately cool to -32 to 34 OF)will kill wee-
vil eggs before they have a chance to hatch. In
large orchards, control weevil populations by mak-
ing three applications of carbaryl (Sevin®) at 10-
day intervals starting in mid-August. The adult
weevils can be scouted and monitored for their
presence by jarring the tree and counting the fallen
vveevils.

Harvest, handling and processing
Harvest in the Midwest occurs during September

and October, depending on cultivar and annual cli-
matic variation. Prompt harvest of fallen nuts is
necessary to prevent excessive predation by
wildlife. Individual trees generally drop nuts for
two to four weeks. Use heavy leather gloves when
handling chestnuts in the burr. The prick of a
chestnut burr can be very painful. In home plant-
ings, roll the burr under your foot until the nuts
pop free before picking up chestnuts. In large
plantings, mechanical pecan harvesters have
worked well for harvesting chestnuts.

Mechanized nut harvesting is essential in commercial-sized
orchards. (Photo courtesy of Todd Leuty, Agroforestry Specialist,
Ontario Ministry of Ag, Food and Rural Affairs)

Unlike most tree nuts that are high in oil content
,md low in \\'ater content, ripe chestnuts are high
in carbohydrates (49 percent) and water (44 per-
l-l'nt) making these nuts subject to molding and
decay. Pick up nuts at least every other day to pre-
serve nut quality. Promptly store nuts in a refriger-
ator (32 OF or slightly above) in sealed plastic bags
(one to two gallon bags work well) to retard kernel
rnolding. Ventilated plastic bags are needed for
larger quantities to allow some air movement
while still reducing excessive moisture loss.

Kernels of fully dry chestnuts (to less than eight
percent moisture) are rock hard and inedible.
I Imvever, dry chestnuts can be ground into chest-
nut flour and used as a substitute for corn meal.
Dry chestnuts can also be rehydrated in boiling

Chestnuts in California are sorted to size and bagged in 25
pound "onion bags" and then stored at 27 of until a full load is
ready to be shipped to a wholesale broker in New York City.

water much like dry beans. Fully drying chestnuts
provides chestnut enthusiasts a way to presen'e
the nuts if refrigerator space is limited. Although
dry chestnuts are not susceptible to molding, they
are subject to attack by stored grain pests such ,IS

Indian meal moth and confused flour beetle. Store
dry chestnuts in tightly sealed containers to pre-
vent insect attack.

Markets and marketing
Fresh, early-maturing, large-sized chestnuts com-

mand the highest market price. On a national
scale, fresh chestnut prices are highest in
September then gradually decline until demand for
chestnuts falls off after January 1. . New York tenni-
nal market prices have remained steady at -$1.00-
$3.00/1b. since 1995. Wholesale prices range from
$1.00/1b. to $1.80/1b. Regardless of size, early
maturing chestnuts are worth -50-75 cents/lb. more
than later maturing chestnuts. Missouri chestnut
growers receive $2-3/1b. for their product when
marketing directly to the consumer.

Currently, chestnuts are graded into six industry
recognized size classes of measured diameter:

Small <1.00 in. «25 mm, >45 nuts/lb)
Medium 1.00-1.14 in. (25-29 mm, 40-45 nuts/lb)
Standard 1.14-1.25 in. (29-31 mm, 30-40 nuts/lb)
Large 1.26-1.38 in. (32-35 mm, 25-30 nuts/lb)
Extra large 1.38-1.50 in. (35-38 mm, 20-25 nuts/lb)
Special >1.50 in. (>38 mm, <20 nuts/lb)

For best value, fresh chestnuts marketed directly
to consumers should be no less than 11;4 inches in
diameter. Smaller chestnuts should be dried,
peeled, and used to create value added products
such as chestnut flour or chips.

9
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Chestnut Grower's Calendar

Month Non-bearing Trees Bearing Trees Pest Management

January Plan grafting efforts Maintain equipment Maintain equipment

February Collect scionwood Prune orchard
Prune trees

Fertilize trees Prune orchard
March Plant bare-root trees Fertilize trees

April Apply weed control Apply weed control

May
Graft trees to recommend- Keep groundcover mowed

ed cultivars

June
Water newly-planted trees Keep groundcover mowed Field survey for caterpillars

Stake new grafts

July Prune off suckers below Keep groundcover mowed Field survey for caterpillars
new grafts Install deer protection

August Make sure newly planted Keep groundcover mowed Scout for weevils
trees have adequate water Irrigate as needed Apply carbaryl as needed

Harvest promptly
Refrigerate nuts to retard mold

September Establish cool season development
cover crops Clean and market nuts Hot water treatment for weevil

Irrigate as needed infestation

October Plant container grown trees Finish nut harvest
Install rabbit and vole protec-

tion

I

November Market crop

December Market crop

10



••••••••••••••••••••••••••••••••••••••••••••••

Chestnut Resources
In the Library
Aldrich, T.M., D.E. Ramos and A.D. Rizzi. 1982. Training Young Walnut Trees by the Modified

Central-Leader System. UC Division of Ag. Sciences Leaflet No. 2471.
Jaynes, RA. 1979. Nut Tree Culture in North America. Northern Nut Growers Association.
Miller, G., D.o. Miller and R.A. Jaynes. 1996. Chestnuts. Chapter 2 In: Fruit Breeding, Volume III:

Nuts, I.J. Janick and J.N. Moore, eds. John Wiley and Sons, Inc.
Nave, J.M. 1998. Large Fruited Chestnuts Grown in North America. Annual Report of the NNGA

89:42-73.
Payne, J.A., KA. Jaynes, and S.J. Kayes. 1983. Chinese Chestnut Production in the United States:

Practice, Problems and Possible Solutions. Economic Botany 37:187-200.
Ridley, D. and J. Beaumont. 1999. The Australian Chestnut Growers' Resource Manual. Dept.

Natural Resources and Environment. Agriculture Victoria. Australia.
Salesses, G. (ed.) 1998. Proc. 2nd International Symposium on Chestnut. Acta Horticulturae #494.
Vossen, P. 2000. Chestnut Culture in California. University of California-Davis, Division of Ag. and Natural

Resources, Publication 8010.

On the Web
University Sites
Chestnut Fact Sheets (CT) http://www.state.ct.us/caes/FactSheetFiles/IndexHeadingFiles/FSnut.htm
Chestnut Culture in California (CA) http://cesonoma.ucdavis.edu/HORTIC/chestnut_99.htm
Growing chestnuts (MI) http://www.msue.msu.edu/msue/imp/mod03/03900044.html
Chinese chestnut (MI) http://www.msue.msu.edu/msue/imp/mod03/01701565.html
Nut weevils (KY) http://www.uky.edu/Agriculture/Entomology/entfacts/fruit/ef206.htm
US Chestnut industry requirements (OR) http://www.hort.perdue.edu/newcrop/proceedings1990/v1324.html
Online Publications (MO) http://www.centerforagroforestry.org
The International Chestnut Marketing Situation (KY) http://www.uky.edu/AG/AgEcon/publications/staff411.pdf
Illfonilative Grower Sites
Chestnuts on Line (OR) http://www.ChestnutsOnLine.com/
Empire Chestnut Company (OH) http://www.empirechestnut.com/
Delmarvelous Chestnuts (DE) http://www.delmarvelouschestnuts.com/grow.htm

Retail Chestnut Nurseries
Burnt Ridge Nursery
432 Burnt Ridge Rd
Onalaska, WA 98570
360-985-2873
http://landru.i-link -2.net/burntridge/

England's Orchard & Nursery
316 SR 2004
McKee, KY 40447
606-965-2228
http://www.nuttrees.net

Chestnut Hill Nursery
15105 NW 94th Ave.
Alachua, FL 32615
800-669-2067
http://www.chestnuthillnursery.com

Nash Nursery
4975 Grand River Rd
Owosso, MI 48867
517-651-5278
E-mail: nashfarm@shianet.org

Empire Chestnut Company
3276 Empire Rd SW
Carrollton, OH 44615
330-627 -3181
http://www.empirechestnut.com/aboutus.htm

Nolin River Nut Tree Nursery
797 Port Wooden Rd.
Upton, KY 42784
270-369-8551
http://www.nolinnursery.com
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opportunities but also provides access to the more than 230 publications written by NCAT agriculture

specialists; and free research services to address questions not covered in the publications.

All of the publications on the attached list are free to American farmers and ranchers and those who

serve them, and there are several ways you can order.

If you use this form, please limit your request to no more than six titles, and be sure to include the
publication ID numbers (e.g., IP043, CT140, etc.).

10# Title ID# Title

Please print complete information:
Narne: _
Title/organization 0fapplicable): _
Address: _
City, state, zip code: _
Telephone: E-mail: _

About you (circle one or more): farmer/rancher market gardener
USDA/ CESpersonnel other _

Farm size: Principal crop/livestock/product ----'-

educator

NCA T receives funding for the ATTRA program through the USDA Rural Business-Cooperative Service.

http://www.attra.ncat.org.
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e OTHERAGRONOMICTOPICS i ' PEST MANAGEMENT

• IP170 Organic Crop Production Overview -=D:=IS-;-EA:-:S_E_MAN-=-A_G_E_ME-::N-::T:-:----:::----:-:-:-:::-"-~:_:__-------
IP225 NCAT's Organic Crops Workbook CT111 Downy Mildew Control in Cucurbits

• IP213 Creating an Organic Production and Handling System IP131 Organic Alternatives for Late Blight Control in Potatoes

e
IP230 Organic Field Crops Documentation Forms IP133 Organic Control of White Mold on Soybeans
IP189 Genetic Engineering of Crop Plants IP118 Notes on Compost Teas

e CT154 Marketing Organic Grains IP130 Use of Baking Soda as a Fungicide

e
IP134 Oilseed Processing for Small-Scale Producers INSECT MANAGEMENT
IP201 Moving Beyond Conventional Cash Cropping -=-:-::-'-:---::-'--:--:--'---:---::--'--::--::---=----,-------

.IP135 Intercropping Principles and Production Practices IP194 Bug Vacuums for Organic Crop Protection

e
CT105 Conservation Tillage ::~~~ Insect IPM in Apples: Kaolin Clay
IP183 Pursuing Conservation Tillage Systems for Organic Crop Kaolin Clay for Management of Glassy-winged Sharpshoote

• Production in Grapes
IP244 Converting Cropland to Perennial Grassland CT068 Sustainable Fire Ant Management

e IP249 Diversifying Cropping Systems (SustainableAg Network(SAN) CT107 Colorado Potato Beetle: Organic Control Options
• pub~PItntQ!]JyJ IP212 Cucumber Beetles: Organic and BiorationallPM

•
IP039 Principles of Sustainable Weed Management for Croplands CT114 Flea Beetle: Organic Control Options

CT157 Flame Weeding for Agronomic Crops IP145 Grasshopper Management
• (AlsorequestFlame Weeding for Vegetable Crops) IP132 Thrips Management Alternatives in the Field

e
RL040 Suppliers of Seed for Certified Organic Production CT126 Squash Bug: Organic Control Options

CT127 Organic Control of Squash Vine Borer
• SOILS, FERTILITY, MANURES AND COMPOST IP149 Greenhouse IPM: Sustainable Aphid Control

IP148 Greenhouse IPM: Sustainable Thrips Control
IP168 Greenhouse IPM: Sustainable Whitefly Control
CT174 Stored Grain Pest Management
RL035 Sources of "Spraying Prohibited" Signs for Organic Fa'ms

elP027
IP169

.IP173
elP112

IP183e
elP054

IP105
eCT135
eRL044

•
IP026

IP118
.IP127

e
lP024

CT168
elP137

•
IP110

IP128
elP221

e
lP136

IP266
.--------------------------------
e WATER QUALITY, CONSERVATION, DROUGHT AND IRRIGATION

•
CT106 Constructed Wetlands
IP214 Protecting Water Quality on Organic Farms

.IP186 Protecting Riparian Areas: Farmland Management Strategies

•
IP223 Managed Grazing in Riparian Areas
IP239 Conservation Easements

e IP169 Drought Resistant Soil

e
lP268 Drought Presentations (Webonly - notavailablein print!)

PowerPointPresentations:
• - DroughtIntroduction- Soil Healthand Drought

- PastureHealthandDroughtProtection- Irrigation
• - PastureandRangelandManagementduringDrought
• - Water,HeatStress,and Drought

IP269 Drought Resource Guide
eIP2~G..~ The Montana Irrigator's Pocket Guide mt'lha
e ~ For free ATTRA Materials, call 1-800-346-9140,
• \TAT or visit the Web site at www.attra.ncat.org

•

Sustainable Soil Management
Drought Resistant Soil
Sustainable Management of Soil-borne Plant Diseases
Potting Mixes for Certified Organic Production
Pursuing Conservation Tillage Systems for Organic Crop
Production
Alternative Soil Amendments
Alternative Soil Testing Laboratories
Foliar Fertilization
Sources of Organic Fertilizers and Amendments
Farm-Scale Composting Resource List
Notes on Compost Teas
Manures for Organic Crop Production
Overview of Cover Crops and Green Manures
RYg as a Cover Crop
Biodynamic Farming and Compost Preparation
Worms for Composting (Vermicomposting)
Assessing the Pasture Soil Resource
A Brief Overview of Nutrient Cycling in Pastures
Nutrient Cycling in Pastures
Arsenic in Poultry Litter: Organic Regulations

WEED MANAGEMENT
IP039 Principles of Sustainable Weed Management for Croplards
CT103 Field Bindweed Control Alternatives
CT116 Alternative Control of Johnsongrass
CT156 Thistle Control Alternatives
CT157 Flame Weeding for Agronomic Crops
CT165 Flame Weeding for Vegetable Crops

OTHER PEST MANAGEMENTTOPICS
CT065 Farmscaping to Enhance Biological Control
IP049 Biointensive Integrated Pest Management
IP182 Whole Farm Approach to Managing Pests (SANpub-

Rf!nr~]l
Phenology Web Links: Sequence of Bloom, Floral Caler dars
What's in Bloom (Webonly - not availablein print!)
Organic IPM Field Guide CD-ROM Guia de Campa sabre el
Manejo Integrada de Plagas (MIP) Organico en Espanal (Doth
availableon Webor as CD- not in printl)

CT069 Alternative Nematode Control
CT131 Deer Control Options

IP157

IP257

BEEF and DAIRY
LIVESTOCK

IP129
CT109
IP174
CT079
IP210
CT082
CT110
IP018
CT151
CT089
IP165

Beef Farm Sustainability Checksheet and EZ Form
Dairy Beef
Dairy Farm Sustainability Checksheet
Grass-based and Seasonal Dairying
The Economics of Grass-based Dairying
Meeting the Nutritional Needs of Ruminants on Pasture
Raising Dairy Heifers on Pasture
Sustainable Beef Production
Value-added Dairy Options
Alternative Beef Marketing
Alternative Meat Marketing

May 9, 2005
2

http://www.attra.ncat.org.
http://www.attra.ncat.org


• NCAT/ATTRA Publications and Other Materials AT006

• Materials listed as "Web only" are Dot available in print. Please go to the ATTRA Web site: W'ww.attra.ncat.org.
• Materials listed as "D.ii_" are booklets in print that ATTRA distributes. Please call 1-800-346-9140.
eGS, SHEEPand GOATS ..:O_:_:TH:.::E::.:R:..:L::.:IVE-=.:.;ST:_:O:.::C:..:.K_:_:TO:..:P....::IC:.:S:..._ _
JiP19 Hog Production Alternatives IP228 NCAT's Organic Livestock Workbook
"'153 Pork: Marketing Alternatives IP237 Organic Livestock Documentation Forms
.85 Considerations in Organic Hog Production IP171 Organic Livestock Feed Suppliers1191 e~~t~i,~al~lePork: Strategies for Hog Producers (SANpub- CT170 Organic Alternatives to Treated Lumber

PI!(1"QI.!~ IP150 Integrated Parasite Management for Livestock
Hooped Shelters for Hogs IP196 Predator Control for Sustainable and Organic Livestock Prod,
Dairy Sheep IP247 Grazing Contracts for Livestock
Sustainable Sheep Production IP151 Bison Production
Goats: Sustainable Production Overview CT136 Llama and Alpaca Farming
Sustainable Goat Production: Meat Goats CT087 Ratite Production: Ostrich, Emu, and Rhea
Dairy Goats: Sustainable Production CT101 Baitworm Production
Small Ruminant Sustainability Checksheet (IP259QuickStart IP110 Worms for Composting (Vermicomposting)
and RL043Resources· together) CT142 Evaluating an Aquaculture Enterprise
Small Ruminant Checksheet Quick Start
Small Ruminant Resources
Small Ruminant Resource Manual CD-ROM

ILTRY
Sustainable Poultry: Production Overview
Growing Your Range Poultry Business: An Entrepreneur's
Toolbox
Label Rouge: Pasture-based Poultry Production in France
Legal Issues for Small·scale Poultry Processors (Heifer
International(HI)pub~ (formerlyHeiferProjectInternal'l)
Pastured Poultry: An HI Case Study Booklet
Poultry Processing Facilities for Use by Inrt.,nQ,nr!Qnl

Producers in the Southern Region
Pastured Poultry Nutrition (HI pub
Range Poultry Housing
Profitable Poultry: Raising Birds on Pasture (SANpub
tPrintqn.ly)
Small·scale Poultry Processing
Poultry Genetics for Pastured Production
Arsenic in Poultry Litter: Organic Regulations

_ss FARMING .
~1 A Brief Overview of Nutrient Cycling in Pastures
1.6 Nutrient Cycling in Pastures
11iiIiIf8 Assessing the Pasture Soil Resource
~ 55 Dung Beetle Benefits in the Pasture Ecosystem
ce66 Grazing Networks for Livestock Producers
11iii7 Grazing Contracts for Livestock
1~1 Matching Livestock and Forage Resources in Controlled
• Grazing

1~3 Managed Grazing in Riparian Areas
C"" 4? Multispecies Grazing
1.6 Rotational Grazing

91 Sustainable Pasture Management
44 Converting Cropland to Perennial Grassland
82 Meeting the Nutritional Needs of Ruminants on Pasture

LlsTOCK FENCINGand WATERINGSYSTEMS
~?O Organic Alternatives to Treated Lumber
IW2 Paddock Design, Fencing, and Water Systems for

Controlled Grazing
If.? Solar-powered Livestock Watering Systems
IW5 Freeze Protection for Solar-powered Livestock Watering

t,."Systems

. 1 For free ATTRA Materials, call 1-800-346-9140,
~ or visit the Web site at www.attra.ncat.org

•

MARKETING, BUSINESS AND RISK MANAGEMENT
BUSINESSPLANNINGand MANAGEMENT
IP041 Evaluating a Rural Enterprise
IP195 Market Gardening: A Start-up Guide
IP201 Moving Beyond Conventional Cash Cropping
RL042 Agricultural Business Planning Templates and Resources
RL041 Enterprise Budgets and Production Costs for Organic

Production
IP261 Preparing for an Organic Inspection: Steps and Checklists

RISKMANAGEMENT
IP250 Agricultural Risk Management CD-ROM (EnglishandSpanish

Curriculum- USDA-RiskManagementAgency(RMA)
IP239 Conservation Easements

FUNDING
IP122 Building Better Rural Places (BBRP)- FederalProgramsfor

SustainableAg, Forestry,Entrepreneurship,Conservation,and
CommunityDevelopmentmr~l
Building Better Rural Places CD·ROM
(note: BBRPis also availableon the Web!)

IP222A

ORGANICMARKETINGand LABELING
IP213
IP225
IP228
CT154
IP222

Creating an Organic Production and Handling System
NCAT's Organic Crops Workbook
NCAT's Organic Livestock Workbook
Marketing Organic Grains
Organic Farm Certification and the National Organic
Program
National Organic Compliance Checklist for Producers
Organic Field Crops Documentation Forms
Organic Livestock Documentation Forms
Organic Orchard, Vineyard, and Berry Crop Documentation
Forms
Organic Marketing Resources
Transitioning to Organic Production (SANpubS"PQrit.ODly)
Eco·labeled Foods: Profit or Problems (~f.iriG;ri~j

IP232
IP230
IP237
IP238

IP124
IP241
CT141
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. EDUCATION

1il07
~08•1°9

Cooperative Services: What We Do, How We Work
How to Start a Cooperative _
Small Fresh Fruit and Vegetable Cooperative Operations
tPlilJ1;Q6)y}
Understanding Cooperatives: Agricultural Marketing
Cooperatives 10_
Cooperative Feasibility Study Guide .W
Cooperative Farm Bargaining and Price Negotiations
rp~ijfQDJY)
Cooperative Marketing Agencies-in-Common tII1iS

eUE-ADDED and PROCESSING
1Ji.141 Adding Value to Farm Products: An Overview
1!IIr40 Grain Processing: Adding Value to Farm Products
.34 Oilseed Processing for Small-Scale Producers
1Ji.172 Keys to Success in Value-Added Agriculture
1!IIr47 Food Dehydration Options
.153 Soyfoods: Adding Value to Soybeans
~139 Sorghum Syrup
~151 Value-added Dairy Options
.46 Adding Value Through Sustainable Ag Entrepreneurship
• (Web only - nol availablein print!)

ER MARKETING TOPICS

I 42
90

16~Jl46
1140

i81

I;;
.089
~53
Pl65
.47
~10

•

Bringing Local Food to Local Institutions
Community Supported Agriculture (CSA)
Direct Marketing
Entertainment Farming and Agri-Tourism
Farmers' Markets
Green Markets for Farm Products
Marketing Strategies for Farmers and Ranchers (SAN pub-
btinfonly)
Selling to Restaurants
Agricultural Marketing in the U.S. Southwest - Survey
Results (SouthwestMarketing Network__
Alternative Beef Marketing
Pork: Marketing Alternatives
Alternative Meat Marketing
Grazing Contracts for Livestock
The Economics of Grass-based Dairying

• ENERGY IN AGRICULTURE
Anaerobic Digestion of Animal Wastes: Factors to Consider
Biodiesel - A Primer
Efficient Agricultural Buildings: An Overview
Freeze Protection for Solar-powered Livestock Watering
Systems
Solar-powered Livestock Watering Systems
Wind-powered Electric Systems for Homes, Farms and
Ranches
Solar Greenhouses Resource List
Compost Heated Greenhouses
Root Zone Heating for Greenhouse Crops

IP117
RL033

RL037

IP252

Sustainable Agriculture Curricula: K-12
Sustainable Farming Internships and
Apprenticeships (Web only - not available in print!)
Educational and Training Opportunities in Sustainable Ag.
(National Ag Library: Web only - not available in print!)
Meetlt~erse Needs of Limited-resource Producers
(SAN_~

. OTHER RESOURCES
RL034
RL047

RL048

IP180

IP179

IP178
IP122

IP222A

Sustainable Agriculture Organizations and Publications
Measurements, Conversion Units and Calculations Useful to
Farmers I Ag Specialists (Web only - not available in print!)
AgWeb: The Ultimate Agricultural Research Directory
(Web only - not available in printl)
How to Conduct Research on Your Farm or Ranch (SAN pub-
~

Brochure I
Resources from the Sustainable Ag Network rPDiit QQIYl
Building Better Rural Places (BBRP)- Federal Programsfor
SustainableAg, Forestry, Entre..ereneurship,Conservation,and
Community Development_~n
Building Better Rural Places CD-ROM
(note: BBRP is also available on the Web!)

IP257
PUBLICA ClONES EN ESPANOL

IP253

IP246

IP250

IP264

IP260

Guia de Campo sobre el Manejo Integrado de Plagas (MIP)
Organico en Espanol CD-ROM I Organic IPM Field Guide CO-
ROM (en Ingles y en Espanol)

Estrategias Economicas - Ambientales en la Crianza de
Cerdos (Profitable Pork: Alternative Strategiesfor Hog Producers-
publicaci6n de SAN)

Fresas Orgimicas y Opciones Para EI Manejo Integrado De
Plagas (Strawberries: Organic and IPM Options)

Informacion Sobre el Manejo Cle Riesgo Agricola CD·ROM -
Programa de Estudio en Ingles y Espanol (AgricultureRisk
ManagementCD-ROM; USDA-RMA)

La Certificacion para Granjas Organicas y el Programa
Organico Nacional (Organic Certification and the Nalional Organic
Program)

Produccion Organica de Lechugas de Especialidad y
Verduras Para Ensalada (Specialty Lettuce and Greens:Organic
Production)

AT002
AT004
AT005
AT006
AT007
AT008
AT009
AT011
ICOM

NCAT1

For free ATTRA Materials, call 1-800-346-9140,
0" visit the Web site at www.attra.ncat.org

ATTRA CONFERENCE MATERIALS
Bookmark (USDA·Supported Progs. for Sustainable Ag)
ATTRAnews (newsletter)
Guide to ATIRA's Organic Publications
ATIRA Conference Order Form wi Intake List
ATIRA Post Card Order Form wi Intake List
NCAT/ATIRA Conference Sign-In Sheet
Wallet Card (USDA-Supported Progs. for Sustainable Ag)
ATIRA Magnet wi contact info
ATIRA Introductory Packet (includes letter, newsletter,
brochure, IP043, and order form I list)
National Center for Appropriate Technology (NCAT) brochure
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.:~:.. Newsletter ofthe National Sustainable Agriculture Information Service: A project of the National Center for Appropriate Technology (NCATj , :

Great Grazing with Sheep and Goats
Small ruminants can fit into farms in a variety of ways. Their grazing prefer-
ences make them ideal animals to feed on weeds, brush, and other plants that
cattle often won't eat (multiflora rose and pigweed are two notorious ex-
amples). The small size of sheep and goats makes them less likely to damage
wet soils. They are easier to work with than cattle, cheaper to buy and main-
tain, and require less equipment. They are prolific and do well on forages.

The varied products of small ruminants - milk, cheese, wool, meat, leather
or skins, manure, and specialty items like soaps and lotions - are easy to
market, once a market is found. Current prices for meat goats and lambs are
very good. Because goats and sheep mature quickly and have a short gestation,
farmers can bring products to market very quickly, improving their cash flow.
This also means that herd and flock sizes can be rapidly in-
creased. Return on investment is usually better for small ruminant
enterprises than for cattle. - Excerpted from ATTRA's recently
JllIl>li~llcd Small Ruminant Sustainability Checksheet, an excellent
tool to Ildp jimJlCl"s evaluate their sheep and goat operations.

~~nl.JHRUnlinants to the Rescue

What are Ruminants'
Ruminants are grazin •.
complex Stomach g anrmals whose
digesting lar e s a~e. capable of
and shrubs gShquantities of grasses
k . eep and go tsnown as small r' a are. , unllnanrs F
1ll.orl11ation see ATTRA" or more
Sustainable ProdUction O:e~~ats:

lew.Teresa Maurer, ATTRA Program Manager
A grant awarded to Dr. Karen Launchbaugh (University of Idaho)
and Dr. John Walker (Texas A&M University) will result in a much-needed
new handbook, Prescribed Grazing for Vegetation Management: A Handbook for
Silcep lllld GOllt Producers and Land Managers. NCAT staff have been invited to
contribute to this new guide, which is funded by USDA's National Sheep
Industry Improvement Center. The ATIRA Web site will be a gateway to the
new manual, which will be published in early 2006. Other partners on the
project include the American Sheep Industry Association, the Joe Skeen
Institute for Rangeland Restoration, and the Montana Sheep Institute.

The new handbook will address the details of managing grazing sheep and
goats to remove weeds, reduce fire frequency, and improve plant composition
on rangelands and wildlife habitat. Many states are facing serious land
management problems due to the spread of flammable brush, leafy spurge,

-~-~~----- spotted knapweed, yellow starthistle,
Katahdin sheep at Round Mountain Farm, cheatgrass, salt cedar, and kudzu.
Arkansas. Katahdins have been used in parts
of the Southeast [0 control kudzu. Property owners generally hire crews

to apply expensive herbicides or to
hoe, chop, and burn unwanted
vegetation. Sheep and goats are
proving to be an even more effective
tool.

In the Northern Great Plains, for
example, leafy spurge aggressively
competes with native plants on more
than 3 million acres of rangeland.
Cattle avoid grazing leafy spurge, but

Phow by TJlllara BJller,
WW\\'.sxc.hu

(see "Ruminants" on page J)
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Only Ewes
Can Prevent Wildfire
In the fire-prone'West, ;l growing
number of small ruminant
producers use their animals to
create fire breaks between suburbs
and the flammable wildlands. In
the "Only Ewes Can Prevent
Wildfire" program near Carson
City, Nevada, sheep gr;lzed a
fenced corridor around the city,
removing 71 to 83% of easily
ignitable vegetation. A survey of
nearby homeowners revealed that
more than 90% supported the
project and preferred the sheep to
traditional chemical or mechani-
cal methods of creating fire
breaks. To learn more about
managing animals to reduce fire
danger, see the CD on page 2,
Goats! For Firesllfe Homes ill
Wildland Areas.
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Reducing Parasite Problems in Small Ruminants
Internal parasites are a major health concern for sheep and goats. The prob~
lem is compounded by the fact that the parasites are rapidly becoming
resistant to de-worming medications. Therefore, management must be the
primary method for sustainable control of internal parasites You can reduce
parasite problems by having a low stock density and rotating your animals to
different pastures.

All parasite infestations occur when the animal ingests the infective larval
stage in contaminated pasture, hay, or living quarters. The larvae develop
from eggs that were passed from an animal through its feces. Because the
larvae do not climb up very high on grass blades, removing animals from
pastures before the plants are grazed shorter than four inches will help
prevent infestations. Letting animals browse on vines, shrubs, and woody
plants will also help. Including cattle and poultry in your rotation is a good
idea, since they ingest the parasites of sheep and goats without harm, remov-
ing larvae from the pasture.

Symptoms of a parasite problem include weight loss, rough coat, depres-
sion, and anemia (evidenced by pale mucous membranes, especially in the
lower eyelid or gums). It is important to realize that heavily infected animals
are" seeding" the pastures with parasite larvae. Culling severely affected
animals will decrease the herd's problems by reducing pasture contamina-
tion and by selecting for parasite-resistant animals.

A clinical on-farm system called FAMACHA © was developed in South
Africa to classify animals based upon level of anemia. This is done by com-
paring the color of the lower eyelid to a special colored card. The system
recommends de-worming or culling the most susceptible animals.
FAMACHN is only useful in detecting animals infected with barber-pole
worms (Haelllollchus contortus), the primary problem in goats and sheep. To
learn about FAMACHAiO,visit the Web site of the Southern Consortium on
Small Ruminant Parasite Control, www.scsrpc.org, and then enlist the help of
your veterinarian.

'Sheep and Goat Resources
WEB SITES
• ATTRA - The National Sustainable Agriculture Information Service:

lit tp://attrn.llcat.orgilivestock.html#Hogs
• Maryland Small Ruminant Page: www.sheepnndgoat.com
• Langston University - E (Kika) de la Garza American Institute for Goat

Research: www.luresext.edu/goats/index.htm
• American Sheep Industry Association: www.sheepusa.org
• Farm Flock Sheep Production Handbook, Montana State Univ.:

II Itp ://ll II iIlInlrangeex tension. man tana. edu/Sheep/sheep _pu b.htm
• Association of Small Ruminant Practitioners: http://aasrp.org
• Cornell University: www.sheepgoatmarketing.orglsgm/index.html and

www.allsci.comell.edu
• Livestock for Landscapes: www.livestockforlandscapes.com
• The Dairy Practices Council Small Ruminant Guidelines:

www.dairypc.orglguidelinelisting.htm
• National Scrapie Education Initiative: www.animalagriculture.orglscrapie
• FAMACHA © system for control of barber-pole worm: www.scsrpc.org
• Sustainable Control of Ruminant Internal Parasites:

www.nbdll.nc.uk/organic/orgmzic_14aphp

CD-I\O:YIS
Multi-Species Grazing and Leafy Spurge
USDA-ARS Northern Plains Ag Research Lab
1500 North Central Ave., Sidney, MT 59270
406-433-2020, www.team.ars.usda.gov

Goats! For Firesafe Homes in Wildland Areas
Kathy Voth, 6850 W. County Road 24
Loveland, CO 80538, www.livestockforlandscapes.com

(continued on page J)
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Visual appraisal is one way to evaluate an
animal's health.

A TTRA Publications about
Small Ruminants
The following pllblicatiolls art?lll}ai/Ili!/e
free from ATTRA at 800-346-914U or
www.attra.ncat.org
General
• Dairy Sheep
• Sustainable Goat Production:

Meat Goats
• Goats: Sustainable Production

Overview
• Dairy Goats: Sustainable

Production
• Sustainable Sheep Prod uction
• Small Ruminant Sustainabilitv

Checksheet
• Small Ruminant Resources
Health
• Integrated Parasite Management

for Livestock
• Predator Control for Sustainable

and Organic Livestock Production
Forages
• Assessing the Pasture Soil

Resource
• Matching Livestock and Forage

Resources in Controlled Grazing
• Meeting the Nutritional Needs of

Ruminants on Pasture
• Multispecies Grazing
• Paddock Design, Fencing, and

Water Systems for Controlled
Grazing

• Rotational Grazing
• Sustainable Pasture Management
Marketing
• Alternative Meat Marketing
• Direct Marketing
• Evaluating a Rural Enterprise
• Holistic Management
• Keys to Success in Value-Added

Agriculture
• Marketing Strategies for Farmers

and Ranchers (SAN publication)
• Overview: Adding Value to Farm

Products
• Value-Added Dairy Options

http://www.scsrpc.org,
http://www.sheepnndgoat.com
http://www.luresext.edu/goats/index.htm
http://www.sheepusa.org
http://aasrp.org
http://www.sheepgoatmarketing.orglsgm/index.html
http://www.allsci.comell.edu
http://www.livestockforlandscapes.com
http://www.dairypc.orglguidelinelisting.htm
http://www.animalagriculture.orglscrapie
http://www.scsrpc.org
http://www.nbdll.nc.uk/organic/orgmzic_14aphp
http://www.team.ars.usda.gov
http://www.livestockforlandscapes.com
http://www.attra.ncat.org
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Wool, Mohair, Cashmere: Marketing the
Softer Side of Small Ruminants
Linda Coffey, NCA T Agriculture Specialist
As a sheep farmer and a knitter, I personally enjoy working with wooled
sheep and using natural fibers such as wool and mohair to make beautiful
and useful items. And I'm not alone. Jamie Gunthal, publicist for Interweave
Press, visited with me recently about the tremendous current interest in
spinning and knitting. During the past three years, the newsstand sales of one
of their magazines, Spin-Off, increased by 46%. Their readership (of a maga-
zine geared to hand spinners) is now more than 27,000. According to the Craft
Fair Council of America, one out of every five women under the age of 45
knows how to knit. It is estimated that 34 million knitters and crocheters are
in the United States right now.

I have to admit that the price of commodity wool does not provide much
incentive to keep raising wooled sheep. That is, unless you can find a way to
make more money from the wool you grow. As sheep farmer Ken Hargis of
Morning Glory Farm, Bentonville, Arkansas, says, "When you have a market
that pays $4 per pound for raw wool or $40 per pound for wool yarn, versus
30 to 40 cents per pound from a wool broker, it changes the way you look at
your sheep. Instead of focusing on size and fertility, your emphasis shifts to
wool quality and yield. Color, fineness, crimp, and softness are all qualities
you breed for. The lambs are a bonus - not only for the meat markets but for
the fiber markets as well, since clean "hogget" (first) fleeces command a
premium price from hand spinners.

"We have expanded our farm operation to include a retail shop and a
teaching studio," Hargis says. "It is our goal to be able to sell all of the wool
we grow on our farm in one form or another to crafters and fiber artists."

Dempsy and Brenda Perkins of Louisi-
ana also market their wool effectively.
They raise Gulf Coast Native sheep, a
rare breed. Their focus is on conserving
the breed and making a living at the
same time. I had the pleasure of attend-
ing one of their "Wool Days" in April
2003, when the family invited hand
spinners to come out and watch the
sheep shearing and select some fleeces
fresh off the sheep. The farm was very
attractive, the atmosphere enjoyable,
with musicians playing fiddles and
banjos, handspinners working in the

open air, and the farm shop open for business. The Perkinses send some of
their fleeces to MacAusland's Woollen Mill on Prince Edward Island, where
the fleece is converted into beautiful blankets sold in the farm shop. Contact
Dempsy and Brenda Perkins at P.O. Box I, Reeves, LA 70658.

Liz Gipson, editor of Spin-Off magazine, emphasizes that there is a great
need for the farming community to communicate with the crafting community.
We fanners must do a better job of understanding what we can sell, and not
wasting the assets we have. As Ken Hargis says, "If a farmer has wooled
sheep and doesn't market the wool, it's like letting a crop rot on the ground."
For more information, contact me at lindac@ncat.org.

Dempsy Perkins and part of his Gulf Coast
Native flock on shearing day, April 2003.

Small RlIlllill.l/l( Resources continued from page 2

( )1\( ;/\N I/'AIIONS
Dairy Sheep Association of North
America
mwl.dclil/lcy({lYlIvlll.edu, www.dsana.org

American Dairy Goat Association
828-286-3801,ll'ww.adga.org

American Meat Goat Association
915-387-6100, www.meatgoats.com

International Goat Association
501-907-2649, www.iga-goatworld.org

American Sheep Industry Association
303-771-3500, www.sheepusa.org

January-February 2005

Fiber Resources
• www.~heepll~ll.ors:

A wealth of
information about
niche marketing
(see Industry
Affiliates/Wool
Contacts/Niche Marketing).
Farmers with wool or wool
products for sale can be listed here
for no charge.

• www.[(l00lt(,~til)lIl.org: Details about
some of the many Wool Festivals
that celebrate sheep, wool, and the
fiber arts, such as the Maryland
Sheep and Wool Festival which
draws 100,000 people.

• Tllmill~ Wool illto II C)fI,/'~" 11I,/:t</n/,
by Pa'i.IlaSimmons, Stor'ey Pub- '
lishing, 1991.

• Spill-OJl magazine, Interweave
Press, 201 E. 4th St., Loveland, CO
80537. www.interweave.colll

• Wild Fibers magazine, P.O. Box
1752, Rockland, ME 04841.
www.wildJibersmagazine.com

• Tile COllt Ftlnllcr, P.O. Box 641,
Whangarei, New Zealand.
www.caprine.co.nz

• Coat Rtl/lchcr- MIIXII:illt' or
A1I1crim's COlll1l1crcill1 l~')df ,\11'111
llldlistn/, 731 Sandy Branch Road,
Sarah, MS 38665, 888-562-9529.
www.goatranclJer.com

• Sheep! Magazillc - The \/,)/(' or 11ft,
Illdepelldellt Flock1l1a~ft'r, W11564
Hwy. 64, Withee, WI 54498

• Shepherd magazine, Sheep and
Farm Life, Inc. 5696 Johnston Rd"
New Washington, Ohio 44854

Ruminants... contlnueci1(rompage I
small ruminants find it a nutritious
and desirable forage. In many areas
of Montana and North Dakota, sheep
and goats are reducing the domi-
nance of leafy spurge for as little as
$.60 per acre, compared to a cost of
$35 per acre to spray herbicides from
a helicopter.

According to Dr. John Walker, the
traditional products of the sheep and
goat industry - meat, wool, and
dairy products - are vulnerable to
foreign competition, but vegetation
management is not. Furthermore,
controlled grazing can convert
unwanted vegetation on power line
easements, irrigation canals, road-
sides, forest plantations, and or-
chards into saleable products, For
more information on the project and
related topics, contact NCA T Agricul-
ture Specialist Linda Coffey at
lindac@ncat.org.
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Minnesota's
Forest Industry Spring 2005

In This Issue:
Page
1) Public Stumpage Price

Review
3) Sawmill Survey Update,

Reader Survey Results,

DNR Auction Information,

KD Short Course Notice
4) Hardwood Lumber Outlook

6) Ad Listings

Hope you enjoy it!

~~9~
MarketPlace Bulletin
The MarketPlace Bulletin is

published four times annually by the

Minnesota DNR Wood Products
Utilization & Marketing staffand is
distributed free of charge. It serves
the wood industry of the state by
providing relevant infonnation on
forest industry and forest resources,

and by listing forest product and

related items wanted, for sale,
equipment for sale or wanted, services
provided and employment opportuni-

ties. The Bulletin has a mailing list of
over 3,000, and is also available on the
internet at: http://www.dnr.state.mn.usl

pub Iicationslforestry/marketplace/

index.htm!.

Persons can begin receiving the
bulletin, or cancel a current subscrip-
tion, by making a request by phone at:

(651)296-6491 or by email:
kci th.!acobson@dnr.state.mn.us.

Minnesota 2004
Public Stumpage Price Review
Lillian Baker and Doug Ford of our Timber Sales Program have assembled the

2004 Public Stumpage Price Review. It is included along with historical infor-
mation back to 1996 in the following tables. Thanks to Lillian and Doug and all
public agency forestry folks who responded to the survey!!

Sold as Pulp &. Bolts in Combination*
($'5 per cord)

Species 1996 1997 1998 1999 2000 2001 2002 2003 2004
Aspen 19.05 22.85 25.39 26.35 28.66 34.33 30.80 34.52 40.94

Balm 15.48 16.01 19.51 18.04 25.41 32.57 28.35 28.21 34.15

Birch 9.51 9.03 9.40 8.97 9.45 10.40 10.18 12.61 16.28

Ash 28.65 26.70 18.45 7.09 10.01 11.52 10.01 9.84 13.42

Oak 35.48 30.71 24.58 34.00 25.35 24.33 32.32 34.50 26.26

Basswood 18.69 30.17 17.80 17.65 17.00 18.87 16.94 18.34 19.46
Balsam Fir 15.68 14.97 17.49 15.60 19.87 24.01 20.53 23.04 26.76
W.Spruce 26.51 27.78 26.56 29.83 34.25 33.84 34.88 35.86 41.67
B. Spruce n03 19.05 21.16 21.28 23.04 30.01 27.65 31.96 32.88
Tamarack 7.78 6.96 8.18 6.97 6.60 7.37 4.55 5.21 6.96
White Cedar 12.53 12.05 9.29 10.24 8.32 8.68 7.91 6.16 5.98

J. Pine 31.27 31.97 33.83 32.78 30.39 37.95 36.76 38.20 41.75
R & W Pine . 44.78 4iJ 71 48.81 57.93 53.35 43.89 _ 40.01 39.13 39.76

A bolt is defined as a short log, usually 100" length, with a specific minimum diameter, generally sawn for lumber

Pulpwood ($'s per cord)*

Species 1996 1997 1998 1999 2000 2001 2002 2003 2004
Aspen 16.09 19.20 20.54 23.40 25.28 28.76 27.36 28.95 37.20
Balm 13.24 13.76 16.95 14.13 25.27 32.06 27.53 25.12 31.71

Birch 7.52 7.88 7.53 7.66 7.69 8.31 8.16 9.04 12.21

Ash 5.00 4.46 5.51 2.28 4.09 3.91 5.86 3.62 5.51

Oak 4.37 5.64 8.98 10.76 9.27 7.74 5.77 4.35 8.28

Basswood 4.01 4.27 4.88 5.67 5.68 5.48 6.51 6.05 6.58
Balsam Fir 14.35 12.65 14.12 12.09 14.84 14.61 13.99 13.46 21.12
W.Spruce 19.06 12.8 19.18 26.62 32.63 29.90 30.51 21.87 31.80

B. Spruce 22.90 18.40 21.16 20.61 22.23 29.17 27.05 31.96 31.50

Tamarack 7.25 6.71 7.29 5.79 5.67 6.40 4.11 4.56 6.42
W. Cedar 10.55 11.27 7.31 6.83 8.46 6.74 7.06 4.68 4.60

J. Pine . 23.48 23.59 24.72 24.32 21.94 21.63 22.18 2137 29.46
R& W Pine 21.18 23.35 15.63 17.02 18.61 20.79 20.99 19.55 19.18

• Figures compiled by Lillian Baker, Timber Sales Program Coordinator, DNR- Forestry. Average
prices based on those reported by Minnesota Counties, Chippewa and Superior National Forests,
Bureau of Indian Affairs, and Minnesota DNR-Forestry. The various reporting agencies have
different fiscal years. Some agencies report their data based on timber appraisal estimates, while
others report based on actual scale receipts. The reported sales data included numerous different
products and units of measure. Readers should use caution when comparing prices shown in these
tables with actual prices on any specific timber sale. Individual sale prices will vary significantly
from the averages shown in these tables due to variability in both economic and physical
conditions.

Continued on Page 2

http://www.dnr.state.mn.usl
mailto:acobson@dnr.state.mn.us.
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Price Review ... Continued from Page 1
Sawtimber (S,per Thousand Board Feet)*

Species 1996 1997' 1998 ' 1999 2000 2001 2002 2003 2004
Aspen 71.22 93.83 100.54 8509 102.28 114.11 103.19 109.91 128.77
Birch 52.31 36.60 39.78 3q;12 43.17 .,50.48 55.87 72.34 94.41
Ash*** 147.18 108.93 97.09 48.70 71.39 81.97 66.85 76.60 99.56
Elm 60.08 107.20 53.31 56.50 44.10 69.00 62.08 53.82
Oak** 177.30 155.97 140.20 146.00 109.53 118.72 151.77 150.04 145.57
Basswood 105.37 107.07 81.15 74.77 70.25 81.24 80.43 '94.47 112.30
Balsam Fir 61.49 71.61 88.30 80.82 120.65 144.20 136.32 145.47 167.74
W.Spruce 73.47 83,23 78.34 81.91 90.00 91.27 94.95 101.81 131.34
W. Cedar 42.58 37.00 38.64 39.13 19.96 30.46 29.43 24.73 27.34
J. Pine 108.37 115.46 121.84 124.00 114.86 154.35 155.76 135.43 168.66
R& WPine 163.64 174,34 161.01 198.99 176.oI 170.13 153.78 153.10 139.41
"Oak sawtimber prices mainly from public lands in northern Minnesota
"'Black ash includes veneer
Salvage from July 1999 windstorm included in price for stumpage in 1999 and 2000.

Supply

It is evident that pulpwood prices of most species have continued to rise. Probably of greatest interest to
most folks is the ongoing upward trend in aspen pulpwood prices, which have continued to rise in the first
quarter of2005.

The reasons for the continuing stumpage price rise are a complex interaction of supply and demand factors.
Following is a brief listing of some of the factors that contacts have cited during conversations over the past
several months.

Demand

Engineered wood mills (OSB, etc) have been running at nearly full capacity due to excellent market
conditions. Many paper and sawmills have been running at higher capacity than in the 2001 to 2003 period due
to improved market conditions. These improved market conditions have led to increased competition for wood.
Mills have had to raise their delivered prices and! or pay bonuses in order to obtain enough wood. This has
resulted in increased stumpage prices, especially for aspen.

High aspen prices have had a "domino" effect by causing pulpwood mills to broaden thier species mix
over the past several years. This has resulted in upward price pressure on birch and other species.

Reduced logging and trucking capacity. Tight margins between stumpage and mill-delivered prices has
resulted in a reduction in number oflogging and trucking operations. Several contacts attributed this to the
ability of some loggers and truckers to make more money by working in construction or over the road trucking.
Fewer, but larger logging operations appears to have reduced the amount of wood coming from smaller private
parcels.

Reduced procurement staffs and private forestry assistance. Some companies had reduced procure-
m~nt staff and private lands assistance efforts (there has been some reversal of this trend oflate). DNR-
Forestry has reduced private landowner assitance as well. Fewer "boots in the private woods" has made
accessing private wood more difficult, especially on smaller parcels.

Weather. The late freeze-up this fall in some parts of the state compressed the winter harvest season.

The Future

Bottom line: Pulpwood stumpage prices should remain very strong for 2005 .

The relevant publications I see predict that 2005 will be a good year in most wood product sectors, keeping
demand strong. On the supply side, I don't see any factors that are likely to result in a significant supply change
any time soon. On public lands (which account for roughly 112of harvest volume in Minnesota), the DNR and
counties are generally offering and selling all of their planned harvest, and our National Forests are unlikely to
offer a great deal more wood than current levels.
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Primary Wood Producer Survey Update

Those of you in the sawmilling business should have received a copy of the 2004 production survey by now.
Response has been good so far, with about 40 % of mills already sending back their survey forms. Over the
next several months, the rest of the mills will be receiving phone calls from DNR staff to offer assistance in
filling out the survey.

We greatly appreciate the cooperation that mills have shown during the survey! Survey information is the
only way we have to determine timber harvest levels across all land ownerships. We also plan reprinting an
updated Primary Wood Product Producers Directory in late summer of2005.

MarketPlace Bulletin Reader Survey
Thanks to those of you who responded to our reader survey in the last issue. In summary: stumpage price
information and wood market updates were rated as the most valuable subjects by the largest number of
respondents.

DNR Auctions

Readers interested in bidding on DNR timber auctions should be aware that the Department will be
completing a much-needed update to its electronic timber sale system late this fall through early
winter. As the changeover to the new system is completed, no DNR auctions will be scheduled
(except in an emergency due to natural disaster) from November 21, 2005 through February 3,
2006. This will not impact total timber volumes offered by DNR, but it does mean that the auction
schedule will be heavier than normal prior to November 21,2005 and after February 3,2006.
Additionally, timber buyers should be aware that there will be no transactions (over-the-counter
sales, payments, etc.) of any sort taking place November 21-27, 2005, nor during December 24,
2005 - January 2, 200~. Just some words to the wise as you plan timber purchases for the coming
year.

Kiln Drying Short Course

The 28th Annual Kiln Drying Short Course will be held August 15-18,2005 at the University of
Minnesota, St. Paul. This course is designed to provide basic training for dry kiln operators and
supervisors, but it is also open to anyone interested in kiln construction, kiln operation and wood-
moisture relations.

Instruction will include lectures, demonstrations and "hands on" kiln drying experience.
Conventional kiln drying ofhardwood lumber will be emphasized; however, dehumidification drying,
solar drying, and air-drying, will also be covered. Ample time will be available for group
interaction as well as for individual consultation.

For more information, contact Harlan Petersen at (612) 624-3407, fax (612) 625-6286, email
harlan@umn.edu.
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Hardwood Lumber Demand Roundup by Species
From the "Hardwood Weekly Review"

The following article is excerpted from a January editorial in the "Hardwood Review Weekly". Many thanks
these fine folks for allowing us to share their insights! -For anyone interested, subscription infomation is avail-
able by calling (704) 543-4408.

Ash lumber

Ash prices grew slowly but steadily through July before leveling out. Common-grade Ash began weakening in
October, while uppers remained strong. Common Ash was a big seller to furniture plants earlier in the year. Ash
exports slowed in July and August, picked up in September and October, and then slowed again in November.
4/4 Ash fared much better in 2004 than other sizes. Ash prices are starting off2005 somewhat depressed and,
wi th Oak prices falling, there is little likelihood of a significant comeback. Prices will have to keep dropping for
Ash to maintain its price advantage over the Oaks. We do believe Ash will regain some footing in export
markets in 2005, but at lower prices.

Aspen lumber

SellBtr Aspen prices moved steadily upwards throughout 2004, as demand for Aspen logs from pulp and paper
plants escalated. By late fall, Aspen log prices exceeded the limit at which sawmills could break even, and
1umber production fell. With Aspen being only a niche lumber species, there is little likelihood prices will come
up enough to generate increased lumber production in 2005.

Basswood lumber

Basswood prices were generally firm in 2004, although much of the demand for 9/4 lumber from shutter and
blind manufacturers moved to Asia. 4/4 and 5/4 SellBtr demand and pricing in both the Northern arid Appala-
chian regions was better than for the common grades. In the upper grades, Northern 9/4 Basswood prices
peaked in mid-April and then softened during the balance of the year. Because the bulk of the Northern market
[or 9/4 Basswood consists of one large buyer, we don't expect 9/4 prices to pick up in 2005. Already, produc-
tion of9/4 is significantly lower than it was a year ago. Most Basswood mills will focus on 4/4 and 5/4 produc-
tion in 2005, and even those markets will be hard pressed to hold their prices level.

Hard Maple lumber'

The big winner in 2004 was Hard Maple. Just about.every grade and thickness in every region reached or
neared record price levels. Demand from most market, segments, including exports, was phenomenal. By
year's end, there was much talk about a crash, or at least a softening, in Hard Maple prices, but it was yet to
happen. We believe, however, that prices for many items have reached a point that will drive buyers to substi-
tute species. A February surge in green lumber production will also work to ease prices. SellBtr prices will
decline first, while strong demand from the cabinet industry will prop up #1 and #2 common prices well into
mid-year. Total Hard Maple exports will also be up in 2005, but the volume will continue to shift from FASII F
lumber going to Europe to #1 and #2 Common going toAsia.
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Red Oak lumber

•••••••
Soft Maple lumber

Soft Maple grew in demand and price throughout 2004, due to the exceptional demand for white woods and
Soft Maple's price advantage over Hard Maple. Soft Maple sales will remain strong in 2005 and prices will be
relatively steady, although upper grade prices may be dragged down somewhat if Hard Maple drops sharply.
While still small relative to Hard Maple and other species, Soft Maple export volumes will grow significantly in
2005, as buyers in China and elsewhere discover its value.

••••••,,
•••I,
•••••••••••••••••••••••

Red Oak demand and sales were wide open through the first three quarters of2004, pulled along by strong
flooring demand, decent cabinet demand and the lack of production. Early in the year, most mills opted to store
Red Oak logs when they had Hard Maple and Cherry to cut. That all changed in September when mills began
to chum out kiln dried Red Oak lumber at the same time that Asian buyers and domestic flooring and cabinet
manufacturers severely reduced their buying. Common Red Oak prices declined in the fourth quarter and
continue to fall into 2005. #2&3A Common Red Oak prices have a ways to fall before they'll bottom out.
Because the resource around many Southern mills is up to 85 percent Red Oak, there is little likelihood that Red
Oak production will slow as much as it needs to. As such, Southern FAS/IF Red Oak prices will fall rather
quickly in 2005 and there's no telling where #1 Common will end up. With both export and domestic markets
smaller, there is just nowhere to go with the lumber; consumer demand for Red Oak has simply fallen off.
Sawmills wiH need to reduce their Red Oak log prices by $150IMBF, and even that might not be enough.

White Oak lumber

Decent European FAS/IF White Oak demand firmed prices through the first quarter of2004 and prices have
since bumped along with much less volatility than Red Oak. # I Common White Oak prices started down about
August, and then #2 Common turned south in mid-October. Slower export buying and domestic flooring
demand were largely to blame. Decent export business will keep demand for upper-grade White Oak strong,
whi Ie export demand for # 1 and #2 Common White Oak will trail off, especially in Europe, where eastern
European White Oak is a tough competitor in common-grade markets. In the last days of2004, #2&3A Com-
mon White Oak prices took a nose dive that will be hard to pull out of until Asian buyers and domestic flooring
manufacturers get back in the game.

Walnut lumber

2004 was a stellar year for Walnut logs and lumber, with only minor ups and downs. Common grades were
particularly strong and prices rose significantly. #2 Common Walnut exploded in popularity with both domestic
and overseas flooring manufacturers. Walnut demand got to the point where many sellers implemented different
price schedules depending on length. Walnut demand in the first half of2005 will remain similarly strong. By
mid-year, however, continued price hikes could cause Chinese demand for Walnut logs to peter out, which in
tum, would put more Walnut logs and lumber in domestic markets and cause prices to decfine. Already in
January, some buyers are trying to push 4/4 FAS/IF Walnut prices down.
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Forest Products Wanted

Basswood logs ranging from 5" to 12" dia. x 8' long. Logs have to be hand cut only from
November through March. Contact: Mark J. Kreul, Walnut Hollow Farm, 1409 State Rd 23,
Dodgeville, WI 53533; Phone: (608) 935-2341 (ext 351); Fax: (608) 935-3713; Email:
kreulm@walnut hollow.com.\ o

I
I
>

I
I

White oak logs two clear sides. Contact: Robert, Staggemeyer Stave Co Inc, 18318 State 76,
Caledonia, MN 55921; Phone: (507) 724-3395; Fax: (507) 724-3140

Black ash veneer logs, call for specs. Contact: Ross Hebeisen, High Island Export, Box 346,
Isle, MN 56342; Phone: (320) 676-8546; Email: lisle@ecenet.com.

(1) Shingle mill, working and in good condition w/flat belt pulley. (2) Long straight building logs
for log cabin. Contact: Louie Job, Lou's Sawmill, 511 Park St,Anoka, MN 55303, Phone: (763)
422-9198; Email: Louiejob@msn.com.

Cedar lumber, planed or unplaned, cedar posts 3"- 6". Contact: Jim Peura, Peura Timber Prod-
ucts, 1624 Robin St, Sandstone, MN 55072; Phone: (320) 245-2855.

Hardwood or softwood cants, 7'-8'-10' long, delivered. Contact: Len, Len's Wood Products,
Inc, 22726 890tb Ave, Oakland, MN 56007. Phone: (507) 433-7807; Fax: (507) 433-2310. Email:
lenswood@Smig.net.

(I) Red pine 1x3 any length. (2) Red pine stumpage 6"-10" dbh 5 stick. Contact: Randy Jahnke,
Jahnke Sawmill, 37885 SWH-O-LDrive,Rochert, MN 56578; Phone: (218) 847-6861

(1) Red oak stumpage. (2) Red oak #1 logs. Contact: Craig Johnson, Easy Sawmilling, 39791
205th Ave, Clarissa, MN 56440; Phone: (218) 756-2547. .

( 1) Logs: basswood, red oak, black & green ash, maple & white oak, sawlog & veneer quality.
Contact: Robert Wagner, Wagner Sawmill LLC, 2501 180tb Avenue, Ada, MN 56510; Phone:
(218) 784-7744; Fax: (218) 784-7744; Email: Ijwagner 101O@hotrnail.com.

Suppliers of dried sawdust, the finer the better. Contact: Charles Erickson, WC Dairy Enhance-
ment Program Coordinator, 34115 Co. Hwy 74, Battle Lake, MN 56515; PhonelFax: (218) 495-
3321; Email: cyerick@prtel.com.

Spruce poles 20-25' long, 6"-8" diameter at smallest end. Contact: John Beltman, J.W. Beltman
Woodworking, 18163 Co Rd 58, Nashwak, MN 55769; Phone: (218) 885-1360.

Jack pine lumber or cants. Contact: Gary Klisch, 18386 Fredenburg Rd, Solway, MN 56678;
Phone: (218) 467-3360.

(1) Hardwood saw bolts & mini-bolts, call for specifications. (2) Fresh cut red & white pine
logs up to 20'. (3) Fresh cutjackpine, red & white pine bolts. Call for specifications & log
lengths. Contact: Dave Goetz, Cass Forest Products; Phone: (218) 335-2694; Email:
cass@paulbunyan.net

mailto:lisle@ecenet.com.
mailto:Louiejob@msn.com.
mailto:lenswood@Smig.net.
mailto:O@hotrnail.com.
mailto:cyerick@prtel.com.
mailto:cass@paulbunyan.net
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WANTED Wood by-products, bark, chips, stabs, sawdust (green or dry). We can provide the transporta-
tion. Contact: Larry Doose, Sylva Corp, Inc, PO Box 219, Princeton, MN 55371. Phone: (763)
389-2748. Fax: (763) 389-9378. Email: ladoose@sylvacorp.com.

WANTED 15"-20" butt dia cabin logs, 8" tops 30' -40' long. Contact: Ron Heim, Heim Handcrafted Log
Homes, 8582 Battle Rural Rd, Kelliher, MN 56650; Phone: (218) 647-8373; Email:
heirnlog@paulbunyan.net.

Equipment Wanted

WANTED Older edger that runs off of a PTa. Contact: Greg Hunder, 32342 Forest
Blvd, Stacy,MN 55079; Phone: (651) 462-2717; Email: greghhh@hotmail.com.

WANTED On machine sharpener and setter for old wood planer. Contact: Lumber Jack, Thompson
Lumber, 9810 S Thompson Rd, Foxboro, WI 54836; Phone: (715) 399-2783.

WANTED (1) Cat D8800, engine or parts for engine. (2) Planer bits for 6"x 12" square head planer. Contact:
Robert Korpi, 6528 Cypress Lane, Gilbert, MN 55741; Phone: (218) 865-4287; Email:
lcwpres@yahoo.com.

WANTED Tractor 3 pt backhoe or tractor PTOdriven backhoe. Contact: Russell Martie, Rustic Lumber
Company, 2998 150th StNW, Monticello, MN 55362; Phone: (763) 878-2488; Fax: (763) 878-
3237.

WANTED Band resaw or gang saw. Contact: Gary Klisch, 18386 Fredenburg Rd SW, Solway, MN 56678;
Phone: (218)467-3360.

WANTED Old cedar shingle mill. Contact: James Smischney, 37724 Willow Creek Rd NE, Kelliher, MN
56650; Phone: (218) 647-8366.

WANTED Blower to be placed on board edger, must be reversible, 18"or smaller wino motor. Contact:
Jason Frank, Woodland Improvements, 14347 210m St, Milaca, MN 56353; Phone: (320) 983-
6641 or (320) 282-3546; Email: cjfrank@elenet.com.

WANTED (1) Green chain 2-3 strand, 16'-19'. (2) New chipper for slab wood. (3) Oversized logs, any
species up to 84" dia. (4) Used saw blades 54"-56", 8-9 gage, bfshank. Contact: Dave Siwek,
Siwek Lumber, 350 ValleyView Dr, Jordan, MN 55352; Phone: (352) 495-6666; Fax: (952) 492-
6676; Email: djslbr@hotmail.com.

Forest Products For Sale

FaR SALE Northern white cedar products: (1) Log furniture material. (2) Round & sawn log home
timbers. (3) Lumber. (4) Fence posts. (5) Wood chips. (6) Bark & sawdust. (7) 4"-5"x 8'
rough cedar posts, $125/cord. Contact: Richard Hufnagle, Page & HilI Forest Products, Inc,
7556 Co Rd 31, Big Falls, MN 56627; Phone: (218) 276-2251; Fax: (218) 276-2352; Email:
pagehill@citlink.net.

FOR SALE (1) Dowels, rods, poles, %"-2-112"dia, lengths up to 16' with no splicing. (2) Cart truck
stakes & replacement parts, wheelbarrow handles, core plugs, cutting sticks & various
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custom made wood products. Contact: Mark Slade, Mark Slade Mfg, 110 S Mill St, Seymour,
WI 54165-1250; Phone: (920) 833-6557; Email: DRHANDLES@NEW.RR.COM.

FO R SALE Three walnut trees, cut & trimmed, 23', 15' & 10'. Contact: Mrs. Ray Erdman, Erdman &
Associates, Rt 1, Box 192, Wykoff, MN; Phone & Fax: (507) 352-5121.

FOR SALE (1) 26,000 bfwhite cedarT &0 #2 or better, random widths 8' long, 4"-5"-6"-7"-8". (2) 11/8"X

random width cedar (band saw cut) 100" long. Contact: Terry Cruser, Maple Ridge Landscap-
ing,PO Box 241, 2565 Hwy 2, Two Harbors, MN 55616; Phone: (218) 834-3346; Email:
cruser@harbornet.net.

FOR SALE (1) Plywood, OSB, particleboard, and/or MDF cut to size or shape according to specification.
(2) Plywood blocks for pallets. Contact: Joe Campbell, Steel City Lumber Company, PO Box
36189, Birmingham,AL35236; Phone: (800) 733-1907; Fax: (205) 733-1709.

FOR SALE 1) Reclaimed douglas fir timbers sawn to your specification. (2) Timber frame structures made
from reclaimed douglas fir trusses, floor joists, whole house, also custom entrance doors
Contact: Ken Peter, Timber Ridge Woodworking, 3703 Hautala Rd, Cloquet, MN 55720; Phone:
(218) 879-6665; Fax: (218) 879-6665; Email: kimbah4@msn.com.

FOR SALE Small quantities of basswood 4/4-16/4; butternut 4/4-16/4; white oak 4/4-8/4 (some quarter
sawn), 6/4 for trailer decking; red oak 4/4 - 6/4 (some quarter sawn), birch 4/4; soft maple 4/4;
poplar 4/4; green ash 4/4; walnut 4/4; white pine, red pine, spruce 4/4-6/4. Contact: Jim Mielke,
MielkesMill & Crafts, 37885 ParkTr, Center City, MN 55012; (651) 583-2813; Email:
jlmiel@ties2.net.

FOR SALE (1) ~ sawn maple & red oak. (2) Spalted white ash & maple lumber 4/4-16/4 up to 14" wide on
8/4 (3) Red elm lumber (kd). (4) Norway pine logs for furniture peeled & dried w/2" tenon. (5)
Cedar furniture logs peeled & dried. (6) Various species hardwood shorts, 3' -6' long up to 10"
wide. (7) Butternut & basswood carving stock. (8) Butternut & ash ovals. (9) Cedar shavings.
(10) Basket weaving material. (11) 10-15 cords hardwood slabs (12) 8/4-12/4_ash slabs wlbark.
Contact: Tim Brault, 2799 Rainbow St, Brook Park, MN 55007; Phone: (320) 679-4835; Email:
brault@youbetnet.net

FOR SALE Black walnut stumpage. Contact: Rick Olson; Phone: (218) 238-5594

FOR SALE (1) White Pine 5/4 1600 bf, 8"-16" widths x 100 length". (2) Oak, birch & pine 4/4. (3) Aspen
(some oak & birch) 6/4. (4) Basswood carving timbers. Contact: Norman Olsop, 16410
Crooked Rd, Brainerd, MN 56401; Phone: (218) 764-2926; Email: pineridge@brainerd.net.

FOR SALE Clear air-dried red pine 4/4, various widths & lengths. Contact: Rodney E. Lof, 27439 Cty 4,
Park Rapids, MN 56470; Phone: (218) 732-4821; Fax: (218) 732-4821; Email: lof@unitelc.com

FOR SALE Basswood & red oak logs, cants, low-grade lumber, ties & planking. Contact: Robert Wagner,
Wagner Sawmill LLC, 2501180th Ave,Ada, MN 56510; Phone: (218) 784-7744: Fax: (218) 784-
7744; Email: !jwagnerlOl0@hotmail.com.

FOR SALE (1) Custom cut end tables, coffee tables, bartops, mantel pieces, made from red & white pine,
oak, maple & ash. (2) Dimension lumber, hardwood lumber: Contact: Jerry Seppala, Creative
Sawmilling & Products, 313 Lawson Ave, Bovey, MN 55709; Phone: (218) 259-3027; Fax: (218)
245-1876; Email: Polaris9@u.s.link.net ..
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FOR SALE Pine & black ash paneling. Contact: Peggy Kiehn, 1580 Lammi Rd, Cloquet, MN 55720; Phone:
(218) 879-2072.

FOR SALE (1) Cedar house & cabin logs, seasoned & peeled. (2) Fireplace mantels. (3) Benches. Contact:
Jim Parson, Parson Log Homes, PO Box 412, Big Falls, MN 56627; Phone: (218) 276-2321;
Email: jparson@citlink.net.

FOR SALE (1) V-grove paneling made from native woods & matching trim. (2) Hardwood flooring. Contact:
John Swiers, JES Wood Products, 28996 Blackberry Rd, Callaway, MN 56521; Phone:
(218)375-4372; Fax: (218) 844-5961.

FOR SALE Rough-cut lumber, hardwood, cut to any size. Contact: Erik Kantola, Kantola Sawmill, 22245 Co
Rd 434, Bovey, MN 55709; Phone: (218) 247-0339; Email: eriksaw@yahoo.com.

FOR SALE 50,000 bf cottonwood lumber, 1"-2" thick, full cut dimensions, will saw to specs. Contact:
Loren Strei, 383512151 Ave, Ortonville, MN 56278; Phone: (320) 839-2057.

FOR SALE Real halflog siding, sizes from 8"-12". Contact: Lyle Hietala, Hietala Lumber Inc, 4565 Hult Rd,
Aurora, MN 55705; Phone: (218) 638-2848; Fax: (218) 638-2848.

FOR SALE Red Oak lumber, air dried 4 years. Contact: Erwin Johnson, Johnson Wood Products, Perham,
MN 56573. Phone: (218) 346-3823.

FOR SALE Red Pine stUmpage, utility poles & home building size logs. Contact: Stan Maleska, 3608
Koivula Rd, Hibbing, MN 55746; Phone: (218) 263-9403.

FOR SALE Jack pine lumber or cants. Contact: Gary Klisch, 18386 Fredenberg Rd SW, Solway, MN
56678; Phone: (218)467-3360.

Equipment For Sale

FOR SALE (1) Foley automatic hand saw retoother. (2) Foley automatic power setter.
(3) Foley model 387 filer. All three on stands & have operating manuals, $500 for the three items.
Contact: Duane Myklejord, 34683 350th Ave SE, Fosston, MN 56542; Phone: (218) 435-6820;
Fax: (218) 435-6821.

FOR SALE (1) Bark processing plant. (2) Cornell blowers, edgers, trimmers, notchers, slabsaws, log
cleaners, unscrambler, decks. (3) Valby wood chippers. (4) Farmi skidding winches. (5) Hitachi
power tools & chains. (6) Patz conveyors & belts. (7) Lacey-Harmer laser lights. (8) Danco rip
saws. (9) Webster vibrating conveyors. (10) Jonsered chainsaws. (11) Dixon sawmills, edgers,
conveyors, log turners, hydra-dogs, pallet notchers, debarkers, slab edgers, trimsaws, decks,
rollcases, small hydrat1 lie loaders & trailers. (12) Trailers w/loaders for 4-wheelers. (13) Safe-T-
Shelters, storm shelters. (14) Over 100 used electric motors & electrical equipment. (15) Used
sawmill machinery. Contact: Rusch Equipment Sales, 400 Rusch Rd, Antigoj WI 54409; Phone:
(715) 627-4361; Fax: (715) 627-4375.

FOR SALE Reconditioned Jackson lumber harvester stationary hydraulic sawmill, model IBM-40, complete
with track & husk; 125 hp motor wi electrical panels, motors & starters, 18' two strand log deck
with stop & turner, 2 saw Tower edger, 21' live belt, 2 each of 52" & 1 each of 50" inserted
tooth mill saws, 24' dead roll, pantograph, dial indicator, 5 head block carriage, hydraulic feed
set, skidway & log turner, enclosed sawyer's control console, sawmill mounted on heavy full
length 5" x 12" I beams, $16,400. Contact: Don LaTourelle, Cass Forest Products; Phone:
(218) 335-2694; Email: cass@paulbunyan.net. 9
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(I) 200 I JD 444H w/ac & heat. (2) 2002 Case 5210 w/qc, forks & bucket. (3) 1997 JD 650G w/6
way blade & pedal steer. (4) 1985 JD 450C w/forest package & winch. (5) 1998 TJ 240 cable. (6)
1998 Cat 515 grapple. (7) 1998 JD 548G II. (8) 1994 JD 540E. (9) 1990 JD 5480. (10) 1990 JD
6400. (11) 1985 lD 440C. (12) 1998 Prentice 210E w/saw. (13) 199810 643G wlKoehring
sawhead. (14) Hurdle 3 head block portable mill w/Cummins P.u. (15) Meadows portable #2
deluxe 3 hb. (16) Meadows 3 hb hand set mill, complete w/deck, turner, edger & power unit. (17)
S& W 125 band mill w/infeed deck, S&L, turner & tapers. (18) S& W resaw w/cant flipper. (19)
S& W 4" board edger. (20) Precision 636 debarker. (21) Morbark 58" chip pack w/vibrating con-
veyor. (22) Many log decks & more equipment to choose from. Contact: Weber Forestry Machin-
ery, Brentwood, TN; Phone: (615) 373-8809.

Cable Skidders: (1) 1969 C4 TF, POR. (2) 640 10 reblt eng & tran, $14,500. Grapple Skidders: (3)
1991450B Tl Cummins eng, $18,000. (4) 640 lD single arch grapple, reblteng & tran, $19,500. (5)
2000 648G III, dual func, enc cab, alc, new eng & tires, $110,000. (6) 1998 648G lD II, single
function, enc cab/alc, $55,000. (7) 1986 648D JD, dual function, $27,000. Crawlers: (8) 1995
D3CLGPCat, new undercarriage, $33,000. (9) 1990 650G, 6-wayblade, $32,000. (10) 1987 D4H
LGP, 6-wayblade, enc.cab. $27,000. Knuckle Boom Loaders: (11) 1996 170ASerco on S.P. carrier
w/60" slasher, $53,000. (12) 1998 210E Prentice w/60" slasher, $45,000. (13) 1995 1000B Morbark
self-prop, carrier, pull thru delimber, 60" circular slasher, $55,000. (14) 1987 XL 175 Husky on
truck, $17,500. Trucks: (15) 1978 GMC 2 ton wlhydrhoist, flatbed dump, $4,500. Delimbers: (16)
1981 743 JD, $14,500. (17) Siiro delimberlslasher, $7,000. Excavator: (18) 1990 JD 4900, $27,000.
Feller-Bunchers & Shears: (19) 1989775 Barko, 20" sawhead, $35,000. (20) 1993775 Barko,
$39,000. (21) 1991 JD 493Dw/1996 Kato #1502 track 20" head, 3000 hrs on head, $40,000. (22)
1993 lD 5900w/18'roto saw, $27,000. (23) 1998 JD 653E w/20" Cameco sawhead, $95,000. (24)
1993 Risley Black Magic wlRisley sawhead, $65,000. (39) 1976 544B JD, 20" shear, $21,000. (25)
1988910 Cat, 17' shearhead, reblttrans, $32,000. (26) 1987 411B Hydro-Ax, $20,000. (27) 1986
511B Hydro-Ax, 6 btCummins, $27,000. Wheel Loaders: (28) 19924100 JD backhoe, $27,000.
(29) 544B JD, $15,500. Miscellaneous: (30) 1979 Bobcat 731 Skidsteer loader, $6,700. (31) Cat
V80D 8,000# forklift, $6,500. (32) 54" slasher w/power unit, $6,500. (33) 20" Koehring sawhead to
fit 643 JD, $9,000. (34) New 60" Hanfab slasher, POR. (35) 1994 (2) Featherlite flatbed semi trailer;
aluminum, each $9,500. Contact: Northern Timberline Equipment, Inc, 6000 Cty Rd 8, Littlefork,
l\.1N56653-9132; Phone: (218) 278-6203; Fax: (218) 278-6716; Email: ntel@frontiemef.net

(1) Clark forklift 4,000#, duals on front, 4 cyl gas, $3,500. (2) 48 volt hydraulic pump setup, $150.
(3) 2-sided red pine cabin logs 6"-7" between flats, 8' -16' long, green current price. Contact:
Lumber lack, 9810 S Thompson Rd, Foxboro, WI 54836; Phone: (715) 399-2783.

Jackson hydraulic log turner. (2) Wood shaving mill. Contact: lackson Lumber Harvester Co, Inc,
830 N State Rd 37, Mondovi, WI 54755; Phone: (715) 926-3816; Fax: (715) 926-4545; Website:
www.jacksonlbrharvester.com.

(1) Three Be1l4a dowel machines w/extra blades & setups up to 2 W' dia. (2) Large table saw, 30
blades, carbide tipped, 12"-16" dia. Contact: Mark Slade, Mark Slade Mfg, 110 S Mill St, Seymour,
WI 54165-1250; Phone: (920) 833-6557; Email: DRHANDLES@NEW.RR.COM.

(I) Shop-built end dogging circular scragg, 32' - 4 strand in feed deck w/even ender unit & waste
conveyor, yields a 4-sided cant in one pass, double deck 24" , air conditioned operator booth &
controls, $40,000. Planers: (2) Whitney 32" double surfacer w/extras, $6,500. (3) Yates model 177
30"x 12" two sided planer, 40 hp top, 25 hp bottom, $8,400. Gangs & Resaws: (4) Yates 54" band"
resaw w/30 hp motor, $3,000. (5) Baker B horizontal band resaw 20 hp, $4,800. (6) Tanniewitz 36"
resaw, tilting table, power feed mechanism w/line bar, $2,800. Filing room equipment: (7) Vollmer
Finni gamma circular top & face grinder, $9,500. (8) American knife grinder $750. (9) Hanchett
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#207 left hand band grinder, $1,250. Decks: (10) 14', 80" c to c, 2-strand w/center rail gear box,
no motor, $2,250. (11) 30',2 strand, 48" c to c, stop & loader, hydraulic drive, 5" x 10" tube
frame, $4,500. (12) 8' x 12' long double belt slab or lumber conveyor, $800. Miscellaneous:
(13) 60" 7x8 millsaw, $800. (14) Saws 12" and up forheadsaws, edgers, trimmers & scraggs.
(15) 100 hp compensating (closed center) hydraulic system, 500 gallon reservoir & cooler,
$3,500. (16) Electric motors up to 150 hp. (17) Murphy 6 cyl diesel power unit, 160 continuous
hp at 1200 rpm, $2,500. (18) New wood or sawdust fired vertical boiler. Generates electricity or
provides steam or hot water. (19) Lathe mill~grading table bunding station, $4,800. (20) Two
piece 37" top & bottom wide belt sander combination, $11,000. (21) Industrial up-cutting chop
saw, $1,350. (22) Hazelthom up acting cut off system, live rolls & air stops, $4,500. (23) Jack-
son TSS 146 36" single end trim saw, 15 hp'w/rubber belt out feed & stops dead feed and out
feet rolls, $4,500. (24) Dead infeed & outfeed rolls, $4,500. (25) United tool & cutter grinder,
$2,500. (26) Delta tool & cutter grinder, $2,500. (27) Hanchett circular grinder, $750. (28) Diehl
air operated cutoff saw, model 725, $500. (29) Ogam chain feed gangsaw, 9" arbor space,
$5,500. (30) 60" power laminate roller, make offer. (31) 5 hp horizontal air compressor, $850.
(32) Loading dock leveler, $500. Contact: Kent Erding, Fillmore Sawmill, Rt 1, Box 81, Wykoff,
l\1N55990; Phone: (507) 352-6546; Fax: (507) 352-6546; Email: sawfast@himtel.com.

FOR SALE (1) Morbark 48" chipper, needs shaker repair, $3,500. (2) Used saw blades 52", 8-9 gage, bf
shank. (3) Dewalt radial arm swing, $500/each. Contact: Dave Siwek, Siwek Lumber, 350 Valley
View Drive, Jordan, l\1N55352; Phone: (952) 492-6666; Fax: (952) 492-6676; Email:
djslbr@hotmail.com.

FOR SALE (1) Makeri processor. (2) Morbark post peeler. (3) Post treating tank. Will sell all for $15,000 or
will sell separately. Contact: Warren Roberson, Rt 3, Box 82, Lake City, MN 55041; Phone:
(651) 345-4589.

FOR SALE (1) Morbark 348 slab chipper, $4,000. (2) Allis Chalmers 4x12' vibrating screen, set up for
chips, $2,500. Contact: Gene Rootkie, Rootkie Iron & Millworks, 13496 Cross Park Rd, Brook
Park, MN 55007; Phone: (320) 384-6001; Cell Phone: (520) 603-6592; Email:
vrootkie@opexonline.com.

FOR SALE (1) Three point hitch forest equipment. (2) Farmi skidding winch. (3) Valbywood chipper. (4)
Majaco log loaders. (5) Log trailers. Contact: Dave Grinnell, Arrowhead Wood & Forest Ser-
vice, 1592 OlsonvilleRd, Carlton, l\1N55718; Phone: (218) 384-3325; Fax: (218) 384-3521;
Email: dtgrinell@netzero.com.

FOR SALE Shop built gang saw, 6"x 10" opening, $500. Contact: Roger Berkness, Berkness Sawmills,
15406 280m St, Eagle Bend, MN 56446; Phone: (320) 732-2905; Fax: (320) 732-2957; Email:
berkness@rea/alp.com.

FOR SALE (1) 1957 Super 10 Pettibone forkliftw/extra motor &4 tires, $3,500. (2) 1972 Super 8 Pettibone
forklift 353 Detroit, new rubber, $8,000 or BO. Contact: Johnson Lumber Co, 15149 W Winnie
Rd. NE, Bena, l\1N56626; Phone: (218) 665-2368: Fax: (218) 665-2201.

FOR SALE (1) Prentice log loader rear mount model G. (2) Lath mill, 10 carbide saws, heavy duty, $325. (3)
Generator sets 230-75-60 k.w., diesel powered. (4) Generators without power, 100 and 75 k.w.
(5) Daewoo skid steer, model 801,200 hours. (6) JD skidder 640 grapple & winch. (7) Corley
trimmer 6' -20' lengths, ball B. (8) Two flatbed trailers, 48'x96" airride combos, 11-24.5 tall on
aluminum, one Transcraft 1997,one Utility 1992. (9) Sawmill carriage 14'-3 headblock releader
set out knees, new steel frame, 5 sets of 10" wheels. Contact: Tony Beuning, Lake Region
Timber Co, 32906 Cty. Rd 50, Avon, MN; 56310; Phone: (320) 356-7107.
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FOR SALE (1) Timbco 2518 Feller-Buncher, 20" shear & 20" saw attachment, long track w/30" pads, new
tum table, extra motor & boom. (2) TJ 450A grapple skidder, new 6BT cummings, new 4 speed
tran., tires, double arch & big winch. (3) JD 648D grapple skidder, single arch winch, 60% tires.
(4) Hahn processor, one man, 353 engine, by pass 1/3 cd bucket. (5) 1991 Western Star, 400
cummings, 13 speed. (6) Lowboy trailer, beaver tail, new deck. (7) 2 Flat bed trailers, 40 & 42 ft.
Contact: Roy Housey, 9727 Hwy 1, Isabella, MN 55607; Phone: (218) 323-7647; Cell Phone:
(218) 343-4787.

FOR SALE (1) Newman 8 - 4 side planer, pto drive on skids, $4000 or BO. (2) 50" saw blades b&f sty, 1-
56", 2"x4" xl molder, $1,200. Contact: Jed Maggert; Maggert Mill, 5720 Wolf Rd. NE,
Blackduck, MN 56630; Phone: (218) 835-6449.

FOR SALE Wood shaving bailers & bagging equipment. Contact: David Meis, Nacs Inc., 459 W Dual,
Isanti, MN 55040; Phone: (763) 444-4747; (763) 444-7268; Email: dmeis@nacsinc.com.

FOR SALE Trelan chipper, 18" capacity, two knife, Detroit 8V71, $11,000. Contact: Larry Doose, Sylva
Corp, Inc, PO Box219, Princeton, MN 55371; Phone: (763) 389-2748; Fax: (763) 389-9378;
Email: ladoose@sylvacOI:p.com

FOR SALE Howell sawmill, all steel & ball bearing 52" hoe blade, 671 Detroit diesel power. Contact: Tho-
mas Sandeen, 79441 465 St, Hector, MN 55342; Phone: (320) 848-2820; Email:
loonatic@hecter.net.

FOR SALE Wood curl shaver machine, 7112hp,. Also optional purchases: waste wood chop saw, screener
& bags. Contact: Harvey Severson, Severson R&D Corp, 8418 Dupont Ave, Bloomington,
MN 55420; Phone: (952) 881-8378.

FOR SALE Performax drum sander, 23" drum, extra sandpaper included, $1200 or BO. Contact: Jason
Frank, Woodland Inprovements, 14347 210th St, Milaca, MN 56353; Phone: (320) 983-6641 or
(320) 282-3546; Email: cjfrank@ecenet.com

FOR SALE Pulley units for scraper or dozer from D8 Cat. Contact: Donald Kinnunen, Esko Historical
Society, 98 N Cloquet Rd E, Esko, MN 55733; Phone: (218) 879-3742.

FOR SALE (1) 3-point tree planter, 20" coulter. (2) 1958 MF 50 tractor, w/pairchains & owner manual. (3)
1950Ferguson moldboard plow AO.(4) 1970 JD 350B crawlerdozerw/winch. (5) 1973 Ditch
WitchT12 trailer, aluminum ramps. (6) Cramer 2-wheel trailer. (7) Kawasaki 4x4 mule. Contact:
Bonita Underbakke, Route 1, Box 1, Lanesboro, MN 55949.

Services and Miscellaneous

SERVICES Structural engineering, log & heavy timber frame homes, unusual foundation problems solved.
MN & WI registration. Contact: John Wilkinson, Consulting Engineer, 604 2nd Ave N, Sartell,
MN 56377; Phone: (320) 253-1019; or(563) 547-1078.

12

Wemanufacture wood items to customer specification; dowels, plugs, wedges, blocks, handles,
knobs, legs, moldings, balls, cases, rollers, spools & shaping. Contact: Ed Koelbl, American
Wood Working Co, Inc, Montello, WI 53949; Phone: (608) 297-2131; Fax: (608) 297-7124;
Website:www.americanwoodworkingco.com.

SERVICES
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(1) Available Anchorseal end sealer for green logs & lumber. (2) LogSavers & FlitchSavers,
plastic "s-irons" for logs & veneer flitches. Free sample available. Contact: U-C Coatings Corp,
P.O. Box 1066M, Buffalo, NY 14215; Phone: (716)833-9366; Fax: (716) 833-0120; Email:
rnnmkt@uccoatings.com; Website: 222.uccoatingg.com.

Itasca Woodland Services, Inc offers a wide range of forest consulting services, including timber
sale administration, forest inventory and appraisals, woodland management planning, plantation
protection and more. Serving north central and northwestern Minnesota. Contact:
Stan Grossman, Itasca Woodland Services, Inc, 17292 209th Ave, Park Rapids, MN 56470;
Phone: (218) 252-8572; Email: wishbone@wcta.net.

Custom sawmilling, your place or mine using a super hydraulic woodmizer. Contact: Craig
Johnson, Easy Sawmilling, 38891205th Ave, Clarissa, MN 56440. Phone: (218) 756-2547.

Custom saw milling at my location, band saw & large slab saw capabilities. Contact: Jerry
Seppela, Creative Sawrnilling& Products, 313 Lawson Ave, Bovey, MN 55709; Phone: (218)
259-3027; Fax: (218) 245-1876; Email: polaris9@U.s.link.net.

Custom sawing & woodworks, we also have sod pallets available for sale. Contact: Willie
Fjosne, Willie's Mill, 76100 CoHwy61, Willow River, MN 55795; P.\1one: (218) 372-3691.

Custom sawing, kiln drying, surfacing, T&G paneling, flooring, sanding, mouldings & more.
Contact: Jeff Avelsgard, Portage Custom Lumber, 20793 Scandia Rd, Deerwood, MN 56444;
Phone: (218) 534-3233.

Sawblade sharpening service for portable bandsawmills. Contact: Leonard Hawkinson, 20572
Bluebird Ave, Grand Rapids, MN 55744; Phone: (218) 327-2731.

(1) Custom sawmilling wIWoodmizer band mill. (2) Custom Drying, dehumidification kiln, up to
600 bd. ft for loads. Contact: Jim Mielke, Mielkes Mill & Crafts, 37885 Park Trail, Center City,
MN 55012; Phone: (651) 583-2813; Email: jlmiel@ties2.net.

New technical service manuals for many models of JD skidders, FellerlBunchers, Crawlers, etc,
$50/each + postage. Contact: Brand Carlson, 43210 E Elysian Lk Rd, Janesville, MN 56048;
Phone: (507) 234-5720; Fax: (507) 234-6815; Email: bcarlson@frontiernet.net.

Mobile custom grinding with Vermeer HG 6000 grinder, 625 hp, most wood products acceptable,
no stumps or stem wood over 20" diameter: Contact: Larry Doose, Sylva Corp Inc, PO Box
219, Princeton, MN 55371; Phone: (763) 389-2748; Fax: (762) 389-9378; Email:
ladoose@sylvacorp.com.

Cutom log sawing, statewide done on site wlbandsaw mill. Contact: Ed Pogreba, Ed's Custom
Log Sawing, 3850 16th St, NE, SaukRapids, MN 56379; Phone: (320) 252-1711.

Custom dry kiln services available in Park Rapids, MN. Contact: Lynette Guida, Straight River
Log Homes, 1605 Commerce Ave, Park Rapids, MN 56470; Phone: (218) 732-5638; Fax: (218)
732-1313; Email: straightriverloghomes@unitelc.com.

Will re-saw salvaged timbers, bandsaw & circular saw. Contact: Loren Strei, 3835 12151Ave,
Ortonville, MN 56278; Phone: (320) 839-2057.

Will build kitchen cabinets & fireplace mantels. Contact: E. Johnson, Johnson Wood Products,
Perham, MN 56573; Phone: (218) 346-3823. 13

mailto:rnnmkt@uccoatings.com;
mailto:wishbone@wcta.net.
mailto:polaris9@U.s.link.net.
mailto:jlmiel@ties2.net.
mailto:bcarlson@frontiernet.net.
mailto:ladoose@sylvacorp.com.
mailto:straightriverloghomes@unitelc.com.


Utilization & Marketing Staff: All staff other than Keith Jacobson are part-time on U&M.
Keith Jacobson, U&M Program Leader, St. Paul, 651-296-6491 Email: keith.jacobson@dnr.state.nm.us

Rick Dahlman, U&M Staff, St. Paul, 651-296-6502 Email: rick.dahlman@dnr.state.rnn.us

Jeff Edmonds, Northwest Region U&M Staff, Bemidji, 218-755-2894 Email: jeff.edmonds@dnr.state.nm.us

Doug Tillma, Northeast Region U&M Staff, Grand Rapids, 218-327-4108 Email: doug.tillma@dnr.state.rnn.us

Lynn Mizner, Northeast Region U&M Staff, Aitkin, 218-927-7511 Email: Iynn.mizner@dnr.state.rnn.us

Jean Mouelle, Central Region U&M Staff, Warner Road, St. Paul, 651-772-7567, Email:

iean.mouelle@dnr.state.rnn.us
Lance Sorensen, Southern Region U&M Staff, Lake City, 651-345-3216 Email: lance.sorensen@dnr.state.rnn.us

Greg Russell, RC&D Forestry Coordinator, Willmar; Phone: 320-231-0008; Email: greg.russell(a)dnr.state.rnn.us

14

••
• SERVICES••
: SERVICES

•••••• SERVICES

••••
• FOR SALE•••
• WANTED•••
• WANTED••••••••••••••••••••

Custom sawing & custom millwork, can cut pallet material, studs, railroad ties, 4/4 lumber any
grad·e. Contact: Erik Kantola, Kantola Sawmill, 22245 Co Rd 434, Bovey, MN 55709; Phone:
(218) 247-0339; Email: eriksaw@yahoo.com.

Manufacture and distributor of Western Wood Products profiles. Product line includes log
siding, paneling, drop sidings, dolly varden siding, bead ceiling. Manufacture interior paneling &
moldings from native hardwoods, aspen, black ash, red oak & tamarack. Other products include
architectural molding from a variety of species to customer's specification. We provide custom
milling & straight-line rip services for wholesalers, lumberyards and saw mills. Contact: Jack
Baumann, Bemidji Millwork, 7245 Bittern Rd, NE, Bemidji, MN 56601; Phone: (218) 586-2452;
Email: jbaumann@paulbunyan.net; www.bemidjirnillworks.com.

(1) Recondition Montgomery hog teeth, anvils and rings, Zeno grinding machine cutters. (2)
Hydraulic repair, pumps, cylinders, gates hose. Contact: G&G, 2525 Westbrook SE, Magnolia,
OH 44643; Phone: (330) 866-9764; Fax: (330) 866-5225; Email: hgg9407@aol.com.

MISCELLANEOUS

1Oxl0 ft steel bridge, deck removed, will load on trailer ortrnck, $2,000. Contact: Donald
Kinnunen, Esko Historical Society, 98 N Cloquet Rd, E, Esko, MN 55733; Phone: (218) 879-
8841 or(218) 879-3742.

WANTED

Talbot Lumber is hiring sales people for its industrial lumber division in Big Lake, MN. Full
benefit package, local travel, company vehicle provided. Send your resume to: Scott Talbot,
Talbot Lumber, Inc., PO Box 9, Big Lake, MN 55309; Phone: (763) 263-9663; Fax: (763) 263-
9667; Email: stalbot@talbotlumber.acom.

Looking for pine plantation thinning or small clearing for house's, will work for materials in-
volved. Contact: Jason Frank, Woodland Inprovements, 14347 210th St, Milaca, MN 56353;
Phone: (320) 983-6641 or (320)282-3546; Email: cjfrank@ecenet.com.

mailto:keith.jacobson@dnr.state.nm.us
mailto:rick.dahlman@dnr.state.rnn.us
mailto:jeff.edmonds@dnr.state.nm.us
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http://www.bemidjirnillworks.com.
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(Examples of items to be listed include stumpage; lumber; logging; sawmill and woodworking
equipment; sawing, drying, or marketing services; employment; or other forestry-related items)

If you wish to list an ad in the winter issue of the Market Place bulletin, please fill out and return this
form by June 15, 2005. There is no cost for placing the ad.

Forest Products: o Wanted 0 For Sale

Equipment: 0 Wanted 0 For Sale

Services/ Misc.: 0 Wanted 0 For Sale 0 Available 0 Services 0 Notice

Narne: Company: _

Ad dress: City, State, Zip: _

Phone: Fax:
--------------------------------------------------------------------

E-rnaiIAd dress: _

Please Note: Due to limited space not all ads will be printed in every issue. Please limit
your ads to one page or less. Ads will not carried-over from one issue to the next, please
resubmit them once for each issue.

Mail Ads To: DNR Forestry
Keith Jacobson, Utilization & Marketing Forester
500 Lafayette Rd .
St Paul, MN 55155-4044
Phone (651) 296-6491; Fax: (651) 296-5954
keith.jacobson@dnr.state.mn.us

Phone/Fax:
E-Mail:

The Minnesota Department of Natural Resources reserves the right to edit all items included and
accepts no responsibility for the accuracy of description or for the commercial integrity of the
persons or firms making offers in this Bulletin.
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DNR Forestry Timber Auction Sales
Date Auction Type Sale Name Location
Apr 07 Regular Winona, Houston, Fillmore County Rushford Fire Hall
Apr 14 Intennediate Cambridge Area Cambridge Area Headquarters
Apr 14 Regular Cambridge Area Cambridge Area Forestry Office
Apr 25 Regular Two Harbors Area Two Harbors Area DNR For. Office
May 09 Regular Two Harbors Area Grand Marais City Hall
May 16 Regular Aitkin Area Long Lake Conservation Center
May 16 Intermediate Aitkin Area Long Lake Conservation Center
May 17 Regular Park Rapids - Detroit Lakes Areas Park Rapids Environ. Ed. Building
May 25 Regular Hibbing Area Iron World, Chisholm
May 25 Intermediate Hibbing Area Iron World, Chisholm
June 01 Regular Bemidji Area Bagley DNR Field Station
June 01 Intermediate Bemidji Area Bagley DNR Field Station
hme02 Intermediate Littlefork Area Big Falls Community Bldg.
June 02 Regular Littlefork Area Big Falls Community Bldg.
June 03 Regular BrainerdlBackus Areas Pequot Lakes City Hall
June 03 Intermediate Brainerd/Backus Areas Pequot Lakes City Hall
June 06 Regular Orr and Tower Areas Orr American Legion·
June 06 Intermediate . Orr and Tower Areas Orr American Legion
June 07 Regular Baudette Area Baudette Area DNR Forestry Office
June 07 Intermediate Baudette Area Baudette Area DNR Forestry Office
June 08 Regular Deer River and Effie Areas Bigfork Village Hall
June 08 Intermediate Deer River and Effie Areas Bigfork Village Hall
June 09 Regular Warroad/W annaska Area Warroad City Office
June 09 Intermediate Warroad/W annaska Area Warroad City Office
June 15 Regular Cloquet Area Cloquet Area DNR
June 15 Intermediate Cloquet Area Intermediate Auction Cloquet Area ONR Forestry Office
June 16 Regular Aitkin/Sandstone Marked Hdwds. McGrath Community Center
June 22 Regular Blackduck Area Blackduck Senior Center
June 22 Intermediate Blackduck Area Blackduck Senior Center
June 29 Regular Sandstone Area· Rutledge City Hall
June 29 Intermediate Sandstone Area! Rutledge City Hall

The Market Place
DNR Forestry
500 Lafayette Rd
St. Paul, MN 55155-4044
Website: http://
www.dnr.state.mn.us/
publications/forestry/
marketplace/index.html

Change Service Requested

PRSRT. STD.
US POSTAGE PAID

STPAUL,MN
PERMIT NO. 171~h<ket

place
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••••••• Ranked the #1 Forestry undergraduate program (1997
• Gourman Report), this Society of American Forester's
• accredited program provides a solid foundation in the science
• and management of forest resources, yet is flexible enough to
• allow for concentration in areas such as Ecology, Watershed
• Management, Silviculture, Spatial Information Systems,
• Management and Planning, Resource Protection, Economics,
• Policy, Recreation, and Human Dimensions.•• The Program•• Students select between two tracks:

Forest Resources

College of
Natural Resources

UNIVERSITY OF :'11t\NESOTA

• Forest Conservation & Ecosystem Management: focus on principles and
.specialized knowledge on particular aspects of forest and related resources. This track
• is for students who wish to learn the fundamentals of forest resources science and
• management while gaining depth in conservation issues and strategies and in the
.structure and function of ecosystems. Graduates seek careers in research and
• education or pursue graduate study to become researchers, teachers, and natural
• resource managers.

• Forest Management & Planning: focus on principles, techniques, and skills of forest
• resource management. This track is for students who wish to become directly involved
• in forest land management or seek positions in specialized areas such as resource
.analysis and planning, timber harvesting, forest protection, or policy
.development. Graduates pursue careers as forest managers and conservationists or
.technical support for forest and related resource management and conservation.

: Career Opportunities

• Graduates of the Forest Resources program find employment in the forest industry and
• with forestry consulting firms, with government agencies such as the Forest Service,
• National Park Service and Bureau of Land Management, Peace Corps, and with state and
• county forests and parks as well as environmental organizations such as The Nature
• Conservancy. The demand for forest resources professionals is particularly strong
• nationally .

• Preparation•.Students interested in pursuing the Forest Resources Program should prepare by taking a
.college preparatory program in high school that includes four years of math and three
.years of science. Course work promoting writing and communications skills are strongly

encouraged.••



••• The Curriculum•• An example four-year plan for the Forest Management and Planning Track is shown
• below. To view a four-year plan for the Forest Conservation & Ecosystem Management
• go to: www.cnr.umn.edu/ug/majors/

• 1St Year FALL

•
FR 1001 Orientation & Info Systems
Rhet 1101 Writing to Inform

• Math 1031 College Algebra & Probability
• Chem 1011 Chemistry Principles I

FR 1101 Dendrology: Forest Trees & Shrubs•• 2nd Year FALL
WPS 1301 Wood as a Raw Material

• Soil 2125 Basic Soil Science
• Phys 1001 Energy & the Environment
• Bioi 1001 Introduction to Biology I

••••

1st Year SPRING
FR 1901 Freshman Seminar
FR 1200 Shaping 2pt Century Forestry
Rhet 1223 Oral Presentation
Math 1142 Short Calculus
BioC 2011 Biochem. for Agricultural & Health Sci.

2nd Year SPRING
Bioi 2022 General Botany
Stat 3011 Introduction to Statistical Analysis
ENR 3202 Env. Conflict Mgmt, Leadership, & Plan.
*Elective in history with a cultural diversity theme

2nd Year 3'h-week August Field Session at Cloquet Forestry Center
FR 2101 Identifying Forest Plants
FR 2102 Northern Forests Field Ecology
FR 2104 Measuring Forest Resources

• 3rd Year FALL
FR 3104 Forest Ecology

• FR 3114 Hydrology & Watershed Mgmt
• FW 5603 Habitats & Regulation of Wildlife
• ENR 3261 Economics of Natural Res. Mgmt.

••••

3rd Year SPRING
FR 3411 Silviculture: Managing For. Ecosystem
FR 3431 Timber Harvesting & Road Planning
FR 3262 Remote Sensing of Nat. Res. & Env.
FR 3218 Measuring & Modeling Forests
PIPa3003 Diseases of Forest & Shade Trees

3rd Year 5-week May Advanced Field Session at Cloquet Forestry Center
FR 5615 Field Remote Sensing & Resource Survey
FR 5611 Field Silviculture
FR 5621 Field Timber Harvesting & Road Planning• 4th Year FALL

• FR 3131 Geog Info Systems (GIS) for NR
• *Elective in the major

*Elective in the major
• *Elective in literature
• *Elective in the humanities with an international
• perspectives theme

4th Year SPRING
ENR 3241 Natural Resource Policy & Admin.
FR 3471 Forest Management & Planning
RRM4232 Managing Recreational Lands
*Elective in the social sciences
*Plus additional electives to equal 120 total credits
required to graduate

For more information, contact our Student Services Office at:

College of Natural Resources
Room 135 Skok Hall
2003 Upper Buford Circle
St. Paul, MN 55108
612-624-6768
FAX: 612-624-6282
Email: cnrprspc@umn.edu

ww .cnr. umn .edu/ug/prospective

Department of Forest Resources
www.cnr.umn.edu/FR

UMN Admissions
admissions.tc.umn.edu

University Housing
www1.umn.edu/housing

•
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a variety of recipes.

Pecans?
f ecans: R.ich in Flavor and Nutrition!
As you consider healthy food choices for your
family, why not "go nuts?"

Nuts offer a range of excellent health benefits and
will add flavor, crunch and appeal to every diet.
Most tree nuts are a delicious source of unsaturat-
ed fatty acids, protein, fiber and antioxidant vita-
mins like vitamin E.

Pecans are one of the most nutritious
members of the tree nut family. Not
only are they a good source of
protein, fiber and heart-healthy
fats, pecans are rich in ellag-
ic acid, which may prevent
certain cancers. They have
also been linked to fewer
heart attacks in several
large studies.

Pecans make it special
There's something special about
the rich, buttery flavor of pecans.
They taste great by themselves as a
nutritious snack and can be incorporated into

ryone pecans
taste great, but scientific

research is helping to
uncover the incredible

health benefits they~
offer as well."

- Environmental Nutrition; 11/1/2000

Try toasted pecans in cereal, on salads or
over ice cream. They add a light, deli-
cious crunch to pancake batter, muffins
and cookies. For meat dishes, there's
nothing like the taste and texture of
roasted pecans on top!

Go nuts for your heart!
We've all heard that nuts

are filled with fat and

However,
a great deal of
recent research
Iinks nut con-
sumption to sev-
eral key health

benefits. The Food

Administration, for
example, recently

approved claims that eating 1.5
ounces of nuts daily may reduce the risk
of heart disease when they're part of a
diet low in cholesterol and saturated fat.

\\\CEIVl'
While saturated fat ~O~~ ~~ ~
tends to raise $'~. ~'!': 01-
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considered heart-healthy because they
help lower blood cholesterol.
Monounsaturated fats are particularly
beneficial because the lower the "bad"
LDL cholesterol and triglycerides
while not lowering the "good" HDL
cholesterol.

cancer. (Sollrc,,: Food Processing, 11/1/2000)

And, like all plant foods, pecans con-
tain no cholesterol! The phytosterols
found in pecans are believed to actu-
ally lower cholesterol by inhibiting
the absorption of dietary cholesterol
that is naturally made in the liver.

Nut consumption is also linked to a
decreased risk of heart disease in sev-
er:li studies. The Adventist Health
Study, 05,000 participants), and the
\iurses' Health Study (86,000 partici-
pants), both concluded a lower risk of
heart attacks and heart disease for
people who ate an ounce or more of
nuts at least five times per week. In
the Nurses' Health Study, the findings

••• ~< Pecans:
t./;?:tiiJ Loaded with
~ healthy ben~fits!

Nutrient composition of 1 ounce
(approx. 20 halves) pecans:

(source: USDA; www.nal.usda.gov/fnic/foodcomp)
Protein: 2.6 grams
Fat: 20.4 grams total

Monounsaturated fat: 11 grams
Polyunsaturated fat: 6.1 grams

Carbohydrate 3.9 grams
Fiber 2.7 grams
Phytosterols 29.0 mg
Cholesterol 0 grams
Potassium 98 mg
Zinc 1.4 mg
Folate 10 meg
Vitamin E 0.8 mg
Calories: 195

Pecans ... a tasty source
of zinc!
Zinc is a key nutrient for
proper growth and a strong

L- --l immunity. Most sources of
were quite significant-35% fewer zinc are of animal origin, but a one-
heart attacks were reported among ounce serving of pecans has more
women who consumed a serving of zinc than a 3.5 ounce serving of skin-
nuts five times per week. less chicken.
(Source: Food Processing, 11/1/2000)

Essential minerals, like magnesium,
copper, selenium and potassium also
make nuts a good choice. For reduc-
ing high blood pressure, the DASH
Diet recommends four to five servings
per week of nuts, seeds and beans.
(This eating plan is from the Dietary
Approaches to Stop Hypertension study, a
large study of dietary patterns conducted at
four major medical centers.)

The truth about pecans and fat
Though pecans may show a higher
fat content than some

time you feel the urge for a
snack. They'll stick with you
longer, and you're likely to
consume less calories
throughout the day. Research
shows that nut eaters tend to
be thinner than those who
don't eat nuts-probably
because nuts help curb the
appetite.

(Source: www.greenvalleypecan.col11)

Counting Carbs? Choose pecans!
Pecans are a naturally low carbohy-
drate food that will add variety and
nutrition to your low-carb diet. A
handful of pecans (one ounce) con-
tains only 4 grams of carbohydrates!
Whether in a meal or as a snack, the
nutrients and disease-fighting proper-
ties of pecans are a great choice for
your low carbohydrate lifestyle.
(source: National Pecan Shellers Association)

Researchers at New Mexico
State University found that

adding pecans to an average
self-selected diet lowered "bad"

LDL cholesterol levels by
6% in study subjects.

Indulging in
dessert? Try
the buttery
crunch of
pecans on ice
cream, pies or
cakes for a
boost of
nutrients.
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Ilccans lower cholesterol levels
Researchers at Loma Linda University
found that a diet containing pecans
not only lowered total and LDL
("bad") cholesterol significantly more
than the American Heart Association
(AliA) diet, but also helped to main-
tain desirable levels of HDL ("good")
cholesterol. Investigators measured
participants' cholesterol levels while
on the Step I diet, recommended by
the AHA for individuals with elevated
cholesterol levels, then compared cho-
lesterol levels after 20 percent of their
calories were replaced with pecans.
Compared to participants' baseline
cholesterol levels, the pecan-contain-
ing diet lowered cholesterol levels by
more than twice as much as the Step 1
did-a similar effect as cholesterol-
100vering medications.
(Suurce: Journal or Nutrition, 09/200 I)

months. For long-term storage, pack-
age unshelled or shelled nuts in mois-
ture/vapor proof containers and store
in the refrigerator or freezer-the
lower the storage temperature, the
longer the shelf life. One pound of
unshelled nuts yields 2 1/4 cups pecan
halves. (Source: www.mopecans.C()I11)

NUTrition and Your Health _
I'ccans and the Mediterranean diet
Researchers at Brigham and Women's
Hospital and the Harvard School of
Public Health have found that people
following a Mediterranean-style
weight loss diet were able to keep
weight off for a longer period of time
than those following a traditional low-
I~ltdiet. This moderate fat diet, based
(in the dicts of southern Europe and
thc Mediterranean, allows for a
grcater variety of foods that are con-
sidered very appetizing compared to

a;;§~~~stricter, blander
diets.

Participants
substituted
nuts and

butter. The main fats included in the
V!cditerranean diet are unsaturated, or
"hcalthy fat" that is associated with
lowering cholesterol. Researchers also
found thc diet had a blood-thinning
clrcct and may be a good option for
sListainab Ie weight loss.
(sUl!rce: \ I. I kllllllcigarn)

Preparing and storing pecans:
Adding pecans to your favorite
recipes is easy. Select clean, unshelled
nuts free from splits, cracks and holes.
Nuts in the shell should be heavy for
their size, indicating a fresh, meaty
kernel. Nutmeats that rattle in their
shell are usually stale.

Crisp and plump nutmeats indicate
high quality; limp or shriveled nut-
meats indicate poor quality. Unless
you plan to use nutmeats as a garnish,
they do not need to be uniform in
size. Suppliers often sell cracked nuts
in the shell in plastic bags. Remove
cracked nuts from plastic bags imme-
diately and spread them out on trays
in an airy location until you can shell
and store them properly. If left in
plastic bags, cracked nuts are suscep-
tible to mold growth. Return or dis-
card any nuts showing mold growth.

Nuts and longevity:
Pecans contain

protective ingredients
linked to longer life.

- Arginine: amino acid needed to
make nitric oxide; helps relax con-
stricted blood vessels and eases
blood flow
- Phytochemicals contain antioxidant
vitamins: Vitamin E, flavonoids, plant
stanols, ellagic acid and phenols,
which protect againts oxidatve dam-
age to cells
- Vitamins and minerals: folic acid,
magnesium and potassium
- Fiber: Nuts help achieve the goal of
25-35 grams daily (Source: M. Hemmelgarn)

For year-round use, store nuts as soon
as they are thoroughly dry. Rich in
oil, nuts will quickly become rancid
or stale if not stored properly.

Although unshelled nuts take up more
room, they have a much longer shelf
life than shelled nuts. Store unshelled
nuts in airtight containers in a cool,
dry, dark location, below 70 degrees
to ensure good quality for about four

Whole, shelled nutmeats rcmai 11 fresh
longer than nuts in pieces-so chop
nuts just before you plan to use them.
Unsalted nuts keep longer than salted
nutmeats.

Nothing like northern pecans!
When it comes to premiull1 taste and
quality, there's nothing like northern-
grown (Kansas, Missouri or Illinois)
pecans. In fact, northern pecans are
smaller and sweeter than the j umbo-
sized hybrid nuts grown in the south-
ern United States. This richer, more
buttery flavor found in northern
pecans is due to the higher content of
monounsaturated and polyunsaturated
oils. Chefs across Missouri, and even
New York-based food writers, have
commented on the difference in flavor
from Missouri-grown pecans. (Source:
Knight Ridder/Tribune News Service. 121Ii2()()})

As consumer demand for pecans
increases, The University of Missouri
Center for Agroforestry (UMCA) is
conducting research to determinc
grafted cultivars for pecans that wiII
produce the highest quality, most con-
sistent nut crops and allow Missouri
farmers to take an active role in this
market.

Toasting pecans is easy!

Simply place a single
layer on a baking

sheet and bake at 300
degrees for approximately 10
minutes. Stir often. Toasted

pecans will be light
brown and crisp.



••• NUTrition and Your Health •

••••• www.centerforagroforestry.org.

••••••• to temperate agroforestry and its ben-
efits to landowners and the environ-

• ment. Agroforestry practices benefit
• 1,1issouri by increasing and diversify-
• ing products, markets, and farm
• income; improving soil quality; and

•
reducing erosion, nonpoint source pol-
lution and damage due to flooding. In

• addition, agroforestry practices
• enhance land and aquatic habitats for

•
tish .and wildlife and improve biodi-
versity.•

I-"ormore information on pecans, or
growing pecans in an agroforestry
practice, contact the University of
Missouri Center for Agroforestry at
(573) 884-2874; or visit

The University of Missouri Center for
Agroforestry (UMCA), established in
1l}')S, is an interdisciplinary research,
leaching and technology transfer pro-
gr:llll. The Center is recognized as the
leading institution for biophysical,
economic and social research related

• Portions of this information provided by
i\lclinda llemmclgarn, M.S., R.D. Missouri

• Ikpl. of lI~alth and Senior Services, Division
• 01' ('llllllllUllity I kalth, Section for Nutritional

I kalth alld S~nicl's•••••••••••••••••••

Easy ways to enjoy the
sweet, buttery crunch

of Missouri pecans:

- Mix into a vegetable or fruit salad
- Serve over ice cream or yogurt.
- Sprinkle on poultry or fish for

baking,
- Mix into pancakes and muffins.
- Toss chopped pecans onto a pizza

before baking.
- Mix toasted pecan halves with

popcorn
- Mix pecans into bread crumbs for

baking chicken breasts
- Sprinkle on a bagel after

spreading with cream cheese

Selected information
and images from:

- Missouri Northern Pecan
Growers Association, LLC
(www.mopecans.com)

- The Green Valley Pecan
Company
(www.pecanstore.com)

- www.ILovePecans.com

Buy Missouri-grown
pecans at

www.mopecans.com!

The University of Missouri Center for
Agroforestry is working to develop grafted
pecan tree cultivars for Missouri farmers.

Center for Agroforestry

Technology Transfer Unit

University of Missouri Center for Agroforestry
203 ABNR

Columbia, Mo. 65211
(573) 874-5874

www.centerforagroforestry.org
email: umca@missouri.edu

http://www.centerforagroforestry.org.
http://www.ILovePecans.com
http://www.mopecans.com!
http://www.centerforagroforestry.org
mailto:umca@missouri.edu
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of other foods can match the nutritional
value of a chestnut!

estnuts?
As you consider healthy food choices for your
family, why not "go nuts?"

Nuts offer a range of excellent health benefits and
will add flavor, crunch and appeal to every diet.
Many nuts are a delicious source of unsaturated
fatty acids, protein, fiber and antioxidant vitamins
like vitamin E. You'll discover a whole new l1air in

gourmet food when you start preparing:
the many exciting recipes that

feature the chestnut.
Chestnuts can be incor-

porated into a wide
range of dishes,
from soups and
poultry to appe-
tizers, casseroles
amI pastries.
A puree made

from cooked chest-
nuts is usee! as a till-

ing for dessert crepes,
iiiiiiit-,---,-?:- and candied chestnuts or

"marrons glace" are used
L__ _ __:__ in a variety of sweet

Iir"'~~~~~~~~~~~~~~~~~ dessel1s.
U ritiona y, c es

nuts are similar to
whole grains and

offer a sweet,
subtle flavor.

Chestnuts are called the "UnNut" because
nutritionally, they hardly resemble
their tree-nut cousins. Unlike
pecans and walnuts, chestnuts
contain just a trace of fat.
They are also the only nut
that contains a significant
amount of vitamin C. Like
all plant foods, chestnuts
contain no cholesterol. For
weight watchers, chestnuts
are a low-calorie feast.

Not only are chestnuts delicious
with a sweet, mild flavor, they are rich
in nutritional benefits, Just a handful

- Environmental Nutrition, 11/1/2000

Chestnuts Add the Gourmet Flair
There's much more to chestnuts than
roasting on an open fire!



• NUTrition and Your Health _
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• saturated f~lt.•••• he~lrt disease. Research indicates an
• especially promising link between nut

consumption and prostate cancer.
• I SOllree: h)od Processing, 11/1 12(00)•••••••••••• I ~(\lIi- ••.:C: 1·(luLl PHl(L'Ssil1~. ! 1,11/2000)••••·1.!
• !- High water content and very little oil
• makes chestnuts virtually fat free

•
- High fiber content makes chestnuts a

filling snack
• - One-third the calorie content of peanuts

and cashews!
• High in complex carbohydrates for energy
• - Cholesterol free

••••••

••
I!l)\\,ever, a great deal of recent
research links nut consumption to sev-
L'ral key health benefits. The Food and
Drug Administration, for example,
recently approved claims that eating
I.:' ounces of nuts daily may reduce
the risk of heart disease when they're
part of a diet low in cholesterol and

;-.,bny nuts contain phytochemicals,
L'uillpounds found in plants that seem
tu decrease the risk of cancer and

:-\ut consumption is also linked to a
decreased risk of heart disease in sev-
L'I'al studies. The Adventist Health
Study, (35,000 participants), and the
:-\urses' !!ealth Study (86,000 partici-
I,ants), buth found a lower risk of
heart attacks and heart disease for
people who ate an ounce or more of
lluts at least five times per week. In
the Nurses' Health Study, the findings
\\ere quite signiticant-35% fewer
heart attacks were reported among
wOlllen who consumed a serving of
nllts the times per week.

hsential minerals, like magnesium,
Cl)pper, selenium and potassium also

filling meal. Chestnuts are
called "the low-fat, low-calo-
rie exception." Research also
shows people who eat nuts
have a higher chance of suc-
cess on a diet, due to the
ability of nuts to lessen crav-
ings for food between meals.

Nuts and the

Nutrient composition of 1 ounce (3
chestnuts/ounce) roasted chestnuts:
(source: USDA; www.nal.usda.gov/fnic/foodcomp)

Protein: 1.2 grams
Fat: 0.3 grams
Carbohydrate: 14.4 grams
Fiber: 1.4 grams
Vitamin C 11 milligrams
Calories: 68
Cholesterol: 0

(Source: Fnviwl1l1lental Nutrition. 11/!/20(0)

Sodium: 23 mg
Potassium: 608 mg
Also a source of magnesium and phytonutrients. Mediterranean diet

'---;- --:---:---:-_....",..._--; ..J Researchers at B righam and
make nuts a good choice. For reduc- Women's Hospital and the Harvard
ing high blood pressure, the DASH School of Public Health have found
Diet recommends four to five servings that people following a
per week of nuts, seeds and beans. Mediterranean-style weight loss diet
This eating plan is from the Dietary were able to keep weight off for a
Approaches to Stop Hypertension longer period of time than those fol-
study, a large study of dietary patterns lowing a traditional low-t~lt diet. This
conducted at four major medical cen- moderate fat diet, based on the diets

of southern Europe and the
Mediterranean, allows for a greater
variety of foods that are considered
very appetizing compared to stricter,
blander diets. Participants substituted
nuts and olive oil for saturated t~lts,
like butter. The main t~lts included in
the Mediterranean diet are unsaturat-
ed, or "healthy fat" that is associated

ters.

The truth about nuts and fat
Though nuts may show a higher fat
content than some snacks, they con-
tain the "good" fat - unsaturated.
These polyunsaturated and monoun-
saturated fats can reduce levels of
lipoprotein, the "bad" form of choles-
terol. Diets high in monounsatu-
rated fatty acids lower both plas-
ma cholesterol and triglycerides.

Nutrition Comparison of Nuts:
(nuts per ounce)

Calories
204
183
169
166
163
69

Fat
22 9
18 g
15 g
14 9
13 g
0.6 9

Nuts are also satistying, due to Macadamias
their fiber content and light Hazelnuts

. --, crunch. Substitute a handful of Almonds
Chestnuts:

~ Chock Full of Nutrition.
W'i

Contain as much ascorbic acid
(vitamin C) as an equal weight of lemons
Nutritionally similar to brown rice -
described as "a grain that grows
on a tree"

ries and fat content. Consider sub-
stituting roasted chestnuts for half
of the rice in recipes, or use in

________________ ---' combination with pasta for a

Peanuts
Cashews
Chestnuts

tree nuts instead of chips or
pretzels next time you feel the
urge for a snack - they'll
stick with you longer, and
you're likely to consume less
calories throughout the day.

--- Chestnut
Chocolate
Cake.

. Photo:
Jacqueline
Kazil
Chef: Peio
Aramburu,
Trattoria
Strada Nova
restaurant,
Columbia,
Mo.

Counting calories?
Choose chestnuts!
Chestnuts offer many of the fiber,
mineral and cholesterol-free bene-
fits of tree nuts, without the calo-
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NUTrition and Your Health ~·,:
\\ ith 100vering cholesterol.
Researchers also found the diet had a
blood-thinning ejfect and may be a
good option for sustainable weight
loss. (Sllun,:e: 1'\.'1. I klllmcigarn)

Preparing and storing chestnuts:
Choose chestnuts in shell that are
plump, shiny and a dark, rich color.
Check for any sign of mold and do
not purchase if present. A solid,
\\ eighty feeling with no give when
pressed with your thumb means a
fresh nut that hasn't dried out.
Interestingly, chestnuts are perish-
able and must be handled as though
they were a fruit or vegetable. They
illust be refrigerated and will dry out
if left out in a bowl with other nuts.

To I)repare fresh chestnuts for
using in recipes calling for chopped
chestnuts, you may cut them in half
with a hand pruner or culinary shears.
Ileat chestnuts for 5 minutes in boil-
iI1gwater; a hot oven (425 degrees F);
or heat in a microwave for 1-2 min-
Lites. Remove the shells while the
chestnuts are still warm. The inner
skin, called the pellicle, tastes bitter
~llldshould be removed. Chestnuts
require 30-40 minutes cooking time,
depending on desired softness.
Cooked chestnuts can be pureed in a
rood processor.

Carefully
score chest-
nuts by cutting
an arc from
one side to
the other. A
chestnut knife
allows for
piercing the

. shell as you
cut.

To prepare chestnuts for roasting
and eating whole, hold the chestnut
firlllly, flat side down. Using a chest-
nut knif,-'. carefully score the shell of
the round side of the chestnut by cut-
ting an arc from one side to the other.

A chestnut knife has a curved, pointed
blade and is the safest way to score
chestnuts. Chestnut knives are avail-
able at www.chestnutsonline.com.
This cut allows the chestnut to pop
open when roasting is complete, with
the flat side of the shell acting like a
hinge.

Scored chestnuts will pop open
when fully cooked, allowing for easy
extraction of the nut meat.

If you do not score chestnuts
before cooking, they will explode!
Now place the nut into a skillet coated
with a small amount of oil. Stir with a
spatula to achieve even heating. Cook
on medium heat until the chestnuts
pop open and the nutmeats reach
desired softness. Chestnuts are espe-
cially delicious roasted on a grill, and
can be cooked with a chestnut roast-
ing pan. The chestnut pan has large
perforations which allow for signifi-
cant flame contact, enhancing the
roasted, smoky flavor of chestnuts.
Stir frequently. After roasting, peel
shell away from the meat and enjoy!

At harvest time, chestnuts have a
bland, starchy flavor and a crisp, car-
rot-like texture (they are approximate-
ly 50% water). Fresh chestnuts will
keep for two months or more in the
refrigerator. For long-term storage,
they should be stored in a thin plastic
bag (a zip seal plastic bag works fine).
Prior to eating, they need to dry
slightly - either for a few days at
room temperature, or for a week or so
in a mesh bag in the refrigerator. As
they dry, in a process called "curing,"
they become softer and some of the
starch converts to sugar. Chestnuts are

cured when they show a slight give
between the shell and the meat when
pressed by your thumb (30(% moisture
level). At this stage, they are sweet,
soft, and at the best condition to eat.
Once cured, chestnuts should be eatell
promptly to prevent spoilage.

In the microwave, lay approximatel)
20 scored chestnuts on a paper plate.
Cook on high power for approximate-
ly 1-2 minutes (or unti I you hear a
sizzle of steam escaping). Peel
promptly while still warm.

Oven Roasted Chestnuts: Preheat
oven to 425 degrees. Place scored
nuts in a single layer on a roasting or
baking pan. Roast 30-40 minutes.

Boiled Chestnuts: Cover scored
chestnuts with water, and bring to a
boil. Lower heat, and simmer for 25
minutes. Drain, and remove shells and
skins. If the meat isn't tender, cover
with boiling water and cook for a fe\\
minutes longer. Tender, boiled chest-
nut meats can be mashed or pureed.

Support Missouri agriculture
The University of Missouri Center for
Agroforestry is conducting research t\)
test improved chestnut cultivars that
will allow Missouri farmers to be pal'!
of this growing market. The native
American chestnut tree was complete-
ly devastated by blight by 1950, but

Not only are chestnuts delicious and
healthy, they can be a profitable agri-
cultural crop for Missouri farmers.

http://www.chestnutsonline.com.
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.the Chinese chestnut species is blight
• free. grows \vdl in Missouri and
.SllOWS promise as a profitable agricul-

tural crop. The retail price for fresh
.chestnuts in the shell ranges from $3 -
.$) per pound, and can be purchased
.I·rum most major grocers. Through

buying and consuming chestnuts, you
.ell1 help increase demand and open
.mar!.;.ets in Missouri for this incredible
.··unNul."

.1\ ery j~1I1. the Center for Agroforestry

.husts the Missouri Chestnut Roast, a
• shuwcase of Missouri agricultural
.pmducts.-espeeially those featuring

chestnuts. pecans and black walnuts.
.Set in the beautiful rolling hills at the
.llorticulture and Agroforestry
.I\esearch Center ncar New Franklin,

1\ lu .. the event is a fun-filled day fea-
.turing a range of Missouri agricultural
.products and the agroforestry prac-
.tiees that help produce them. Visit
• \\ \\ \\.centerforagroforestry.org for

in IllJ'l1lationabout our upcoming
.Chestnut Roast on Oct. 16, 2004! Join
.us Illr free samples of roasted chest-
.lllllS and explore Missouri's excellent

\\ ines, cheeses and nut products. For
.Illore information on Chinese
.Chestnuts, or growing Chinese chest-
.nuts in an agroforestry practice, con-
• tlet the University of Missouri Center

Illi' :\groforestry at (573) 884-2874; or
• Easy ways to enjoy the
• sweet, delicate flavor of
• Missouri chestnuts:

•••••••
• processor, and use to thicken soups••.~----------------~••

- Add roasted chestnuts to pasta,
vegetable and grain dishes.
- Top baked winter squash with a
tablespoon of brown sugar and
roasted, chopped chestnuts.
- Spread crepes or thin pancakes
with chestnut puree mixed with
maple or vanilla syrup. Top with a
sprinkle of cinnamon sugar.
- Puree boiled chestnuts in a food

and sauces
- Use roasted, seasoned chestnut
halves instead of croutons on salad .

Portions of this information provided 0)
Melinda Hemmelgarn, M.S., R.D. Missouri
Dept. of Health and Senior Services, Division
of Community Health, Section Il)r Nutritional
Health and Services.

Photo: Jim Curley The Center is recognized as the lead-
ing institution for biophysical, eco-
nomic and social research related to
temperate agroforestry and its bene-
fits to landowners and the environ-
ment. Agroforestry practices bene lit

1'04__ Missouri by increasing and diversify-
ing products, markets, and farm
income; improving soil quality; and
reducing erosion, nonpoint source
pollution and damage due to tlood-
ing. In addition, agroforestry prac-
tices enhance land and aquatic habi-
tats for fish and wildlife and improve
biodiversity .

visit www.centerforagroforestry.org.

The University of Missouri Center for
Agroforestry (UMCA), established in
1998, is an interdisciplinary research,
teaching and technology transfer
program .

Selected images and
information provided by:

- Girolami Farms
(www.chestnutsforsale.com)
- Empire Chestnut Company
(www.empirechestnut.com )
- Allen Creek Farm
(www.chestnutsonline.com)

Special thanks to Trattoria Strada
Nova restaurant, Columbia, Mo.

Find more great chestnut recipes online at
www.centerforagroforestry.org; select the

UMCA Publications link, and then
Chestnut Recipes.

Produced by the

University of Missouri

Center for Agroforestrv

Technology Transfer Unit

University of Missouri Center for Agroforestry
203 ABNR

Columbia, Mo. 65211
(573) 874-5874

www.centerforagroforestry.org
email: umca@missouri.edu

http://www.centerforagroforestry.org.
http://www.centerforagroforestry.org;
http://www.centerforagroforestry.org
mailto:umca@missouri.edu


•••••••••••••••••••••••••••••••••'.•••':.:.
.'•......'. "

.'...•
\~';::
:':.:;' ..

,t•..~.';.·..:.•.••, 'j'

~ '.fJ.::~:;',< :.,,,.,.
f?,'·:
-•.
~~

: Agroforestry -..~-'-'-\
• " •...••• 4.~ _~L..;,.

orking Trees
for Water uality

Working Trees:
a partner in

watershed
nlanagelnent.

Agroforestry helps to
protect water quality
while achieving both

landowner and
community objectives.

Water is a precious
national resource.
Often, human activ-

ities degrade the quality of the
water in the streams, lakes,
estuaries, wetlands and aqui-
fiers on which we depend.
Pollutants from agricultural
and urban sources have made
many of our waters unsuitable
for swimming and fishing.
Excessive sedimentation, pes-
ticides, and fertilizers are
harming fish and other aquatic
life. Changes in land use also
have had a dramatic effect on
floodwater damage and fre-
quency. Both surface and sub-

surface drinking water sup-
plies are being impacted by
human activities.

and slow runolland trap pol-
lutants in both rural and urball
settings.

Water quality is the end result
of the individual actions of all
the "neighbors" in a water-
shed. Rural landowners and
community residents need to
look beyond their own bound-
aries to improve water quality
and coordinate water resource
management.

Working Trees can help alle-
viate water quality and quanti-
ty problems. From upland
areas down to the water's
edge, Workillg Trees reduce

Workillg Trees means putting
the right trees in the right
places, and in the correct
design, to do specific jobs.
Land managers. comlllunity
planners, and \\'atcrshcd
residents can all usc Wurkillg
Trees to makc high quality
water a reality.

This brochure illustrates water
resource problems and ways
that WORKING TilLES FUll

~.'+WATER QWUTY arc a
part of the solution.
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> "[er Resource Problems
.. _~._:'. __.. .:... ._ _Jt_;;..••••• -=c;..-~:.:;.r.:l!!...iE.::~~bi

Too much runoff
water. Increased runoff also causes the
erosion of stream banks, resulting in the
degradation of aquatic habitats and the
accelerated deposition of sediments
into rivers and reservoirs. When rain
moves quickly off the land rather than
being allowed to soak into the ground,
it can t recharge soil moisture or main-
tain groundwater base flows.

[)i,;placeillent of permanent vegetation
';lIc'h as tree,;, shrubs, and grasses by
annllal crops or community develop-
mc'nt increases the amount of runoff
into strealllS and lakes, as well as the
speed at whic'h those waters arc del iv-
L'red. This rapidly moving runoff cre-
atL's Ilollding and transports high levels
01' ,;ediments. attached pollutants, and
dissol\',:d contaminants into surface

Too many pollutants
• Oils, antifreeze, and s~dts Ii-llill Clt\

streets and parking lOIs
Unfortunately, contaminants in many
groundwater and surface water sources
exceed national health and safety stan-
dards. Non-point source pollution, the
leading cause of these water quality
problems, comes from both rural and
urban sources:

The problems arc spilling 0\ er into our
coastal marine estuary eco,;ystel11s, Till:
cumulative effect of a littk more rllllllff
from each field or community kads tll
very large problems, such as the !'),()IJ()

square mile hypoxic zonc in the Gull'of
Mexico that develops each ';UIllI11L'i'.
Hypoxic conditions occur wilell excess
nitrogen from the Mississippi River
Basin enters the Gulfand triggers a biu-
logical chain reaction that depletes dis-
solved oxygen from the water. impairing
valuable fisheries.

• Fertilizers, herbicides, and
insecticides from agricultural fields
and urban lawns

• Nutrients and bacteria from
concentrated livestock operations

• Scdiment from crop lands, urban
construction sites, and eroding
streambanks
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Incorporating Working Trees into the landscape at strategic
positions in the watershed provides ecological services that

protect water resources and meet landowner objectives.
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Wa tershed Approacae

Most \\ atersileds support a mixture
or land uses. such as agriculture,

Illl'estry. and communities. An integrat-
ed watershed approach is an effective
\\'a;.: to managc watcr resource issues.
Tills approach coordinates the planning
~ll1dacti\ity oi'alliand uses to address
,·culogical. social. and economic con-
,'lTIlS till"llughout the watershed. A
linked system ol"upland and riparian
~Iglnl()restry plal1tings, in conjunction
\\ itil otiler cunscl"I ation practices, can
Iesture l11any ecolugical functions and
rel'onnel'l hydrologic processes,

B. WindbreaksA. Silvopasture
Combined timber/grazing systems
increase a farm s per acre incomc and
minimize water quality problems
associated with livestock waste.

Air borne pollutants, including dust and
chemicals, are trapped and filtered by
windbreaks, preventing depositiun into
road ditches, streams, and lakes,

E. Wastewater TreatmentD. Green InfrastructureAlley Cropping
Rapidly growing tree species can
effectively uptake excess. nutrients in tile
runoff from inigated fields and livcstuck
operations, as well as tI-om municipal
and industrial wastewaters.

Agroforestry technologies can be
adapted to help communities usc
vegetation to restore ecological
functions to manage stonnwater runoff
and address rural/urban interface issues,

(iruwing agricultural crops between
ru\\s ortl'ces can provide on-farm
111Clll11CI"rum annual and long-term
prnducts. \\'hile reducing soil erosion
~llld illlpn)\ing \\~Itcr quality.

..-',~':~:''~~~':""'-~"::-~~.;i::1-...~'~G'~~~~.=-;.'-.?;",
!iI"-' -• .t. ~~ -_!' _.

,",\Valel'breaks and
;'"Riparian Forest Buffers

I'ruperly designed riparian buffers pro-
tcct strcam water quality by intercepting
:ll1d liltering pollution from agricultural
runoff and stabilizing stream banks.
lncurporating perpendicular plantings to
sern: as waterbrcaks can reduce flood
damagc on adjaccnt lands.
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Reducing Flooding and Flood Damage
The leaves and branches of trees intercept rainfall, reducing
their erosive energy and slowing the movement of rain water,
Root growth and plant litter improve soil structure and enhance
infiltration of rainfall, reducing surface runoff. Stiffstel11s or
trees and shrubs resist and slow out-of-bank stream flow, Plant
debris protects exposed soil and roots bind soil particles to
resist erosion and stabilize slopes.

Stems reduce
the energy of
flowing water.

Improving Aquatic Habitat

Trees provide shade that reduces water temperature and,
more importantly, prevents large and sudden temperature
fluctuations. Trees supply debris to streams - large debris
creates habitat structure and smaller detritus contributes
to the aquatic food chain. Woody roots promote stream
channel stability and permanence of habitat structure.
Improved infiltration of runoff results in contaminant fil-
tering and the gradual release of groundwater into
streams, which helps maintain base flow.

Shade helps to
moderate water

temperature.

provides food and
habitat structure.

Filtcl"ing Contaminants

Vegetation and plant debris slow surface runoff en-
couraging sediment and sediment-bound contami-
nants to settle before entering surface water. Root
growth and plant residue improve soil structure
which enhances infiltration of dissolved conta-
minants. Once in the soil, contaminants can be
iml11obilized, transformed by soil microbes, or
taken up by vegetation. Groundwater flowing
through the root zone is also filtered by these
processes, Additionally, trees can trap wind-
blown dust before it enters streams and lakes.

Vegetation and plant residue
slow runoff, encouraging

deposition and infiltration.

Nutrients from
runoff are stored

\\/atv:" ;'i:(] {':','. :~('IJ

are n::k: '.secl into
the ;,(1;' ),,))'1<:(1:,

and
ate processed by plants

and microbes.
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Clning& Design
",',--"",-' ----------------------~

landowner Goals

To etTectively address water
quality issues, rural and urban

residents should view themselves as
watershed partners whose land-use
decisions affect one another. When
planning 1J'()J'king Trees it is useful
to ask several questions:

What Functions Should Working Trees Perfonn?

Upland and riparian tree-based buffers can perform a variety of functions. [3uft~r
design and the choice of plant materials will influence perfonnance. For example, sol-
uble nutrients like nitrogen rely on designs that detain and infiltrate water into the soil,
while insoluble nutrients, like phosphorus, are commonly bound to soillx1l1icles and
can be controlled by the same design elements that control sediments. Once primary
functions have been considered, other benefits can often be built into the design.

Where on the Landscape Should Working Trees be Located'!

Since it is not practical to install Working Trees in all locations on the landscape,
it is desirable to have some process of determining which locations will produce

the greatest benefit for water quality. Landscape-scale assessments should be con-
ducted to guide the strategic placement of upland and riparian buffers in water-

sheds for the purpose of maximizing water protection, while optimizing for other
benefits, such as wildlife habitat, carbon sequestration, and economic diversification.

What is the Best Design for the Site?

A site-based assessment is useful for improving the design and success of a Working
Trees system. Site considerations include soils, hydrology, and topography. Native
varieties of trees, shrubs, grasses, and sedges should be considered, as they will
often be best adapted to the site. However, if the hydrology adjacent to a
stream has been significantly altered, it may be necessary to incorporate more ~
drought-tolerant upland species in riparian zones. ,.

/_.j;_" , t.nformation from NAC www.unl.edu/nac

l~.! :,-l'S: A conservation buffer
cconumic decision-making tool.

CanVis: A software tool for illustrating
photo-realistic design alternatives.

GIS-based a'>Sessments: Dctcnninc
where buffers can achieve lllllitipk go~i1s.

___..,.. _,_.;.......•.h.i. lJIfIiII;'c'·~"...II·_q;IOil:y.e:l"WMl!!!__ t1

USDA
~
National
Agroforestry
Center

NAC:~Mission: The USDA National Agroforestry Center (NAC) is a partnership of the USDA Forest Sen icc, Research &
Devciopment and State & Private Forestry and the USDA Natural Resources Conservation Service. 1"..\(' s purpose is to
accelerate the development and application of agrolorestry technologies to attain more economically, environll1entally, anu
socially sustainable land-use systems. To accomplish its mission, NAC interacts with a national network of cooperators to conduct
research, develop technologies and tools, establish demonstrations, and provide useful information to natural resource
profcssionals.

Address: USDA National Agroforestry Center, East Campus - UNL, Lincoln, Nebraska 68583-0822. For a supply of brochores,
contact NAC on the web at www.unl.edu/nac. Covcr photo: """,-comstockcolII.

USDA policy prohibits discrimination because of race, color, national origin, sex, age, religion, or handicappillg condition. AllY
person who believes he or she has been discriminated against in any USDA-related activity should immeuiately contact thc
Secretary of At,,,;culture, Washington, DC 20250.

First Edition 2004

http://www.unl.edu/nac
http://www.unl.edu/nac.


orking Trees
for the 2002 Farm Bill

Agroforestry

This legislation
supports agroforestry

- planting the right
trees in the right place
for the right reasons.

The Farm Security and
Rural Investment Act of

2002 (Farm Bill) has been
hailed as the single most sig-
nificant commitment toward
conservation on private lands
in the Nation's history.
Landowners can benefit from
a portfolio of voluntary ser-
vices. The conservation provi-
sions can assist farmers and
ranchers in meeting environ-
mental and production chal-
lenges on their land. This leg-
islation modifies existing pro-
grams and creates some new
programs. The 2002 Farm Bill
provides many opp0I1unities

to enhance the long-term qual-
ity of our environment and the
conservation of our natural
resources.

cial success of I110Sta~r, 1-

forestry pracliL'L's docs 1101
depend on COS I ~il:II\.' I'r,l-
grams. HO\VL'\el', son1L' :lgn1-

forestry praL"liL'L's[11\)\ide C(lll-
servation benci'ils llwl e\lend
far beyond the pJ'(lpeny line.
Many Farm Bill progr:ll11s pro-
vide economic inL'enl i\ L'SfUI'
this kind of good slell ardsilil"

Agroforestry has come a long
way in the United States in the
last 20 years and the 2002
Farm Bill provides an
increased level of recognition
of and support for agro-
forestry. A greater number of
conservation programs, both
public and private, now
include cost sharing, incentive
and maintenance payments,
and rental rates for agro-
forestry practices. The finan-

Although there arc morL' fund-
ing programs than described ill
this nyer, thusc listed repre-
sent federal sources
with the greatest appli- MI
cation to agroforestry. ,.
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National
Agroforestry
Center

Agroforestry
practices
Today. agroforestry practices are
being adopted in all regions of the
country. From alley cropping in the
central states to forest farming in the
cast. and silvopasture in the south,
agroforestry practices are taking root.

Alley ~ ~Cropping is
the cultivation
llffood.forage. i)i)~
or specialty crops between rows of
high-value trees.

Riparian
Forest
Buffers are

strips of trees,
shmbs, and grass

plantcd between cropland or pasture
and surface water to protect water
quality. stabilize streambanks, and
reduce lloodinu.

C " A ~
Windbreaks are ~~ ~
linear plantings of ~.
trees and shrubs ,. +
designed to cnhance crop
pmduction. protect people and live-
stock. and pre\'cnt soil erosion.

Silvopasture is the
planned combination

01 trees, forage plants, and
livestock together as an integrated,
intensively-managed system.

Forest Farming is the T
nilti\ation of edible, medici-
n~d.or decorative specialty
LTOpSbeneath native or planted wood-
Lillds. It is not Inerely the gathering of
naturally-occuring plants from native
I·urests. also know as wildcrafting.

Environmental Quality Inceillil'e Progralll
(EQIP) assists fanners and ranchers who
face serious threats to soil, water. and related
natural resources. EQIP promotes agricultur-
al production and environmental quality as
compatible national goals.

Wetlands ReseJve Progralll (HlRP) oilers
landowners opportunities to protect, restore.
and enhance wetlands on their propeI1y.

Forest Service Program

USDA programs that will work for you

Forest wnd Enhancemellt Progralll
(FLEP) provides technical assistance and
incentive payments to owners of private
non-industrial forest land.

CSREES Program

Sustainable Agriculture Research ({lid
Education (SARE) has helped advancc farlll-
ing systems that are profitable, environlllen-
tally sound and good for cOllllllunities.
SARE funds projects and conducts
research and outreach designed to trffI
improve agricultural systems. 'J#

USDA programs for agroforestry
Silvo-
pasture

Forest
Farming

C/I/M/R

C

C C C

Administered by Farm Service Agency

Come/wlfion Reserve Program (CRP)
provides technical and financial assistance to
eligible farmers and ranchers to address soil,
water, and related natural resource concerns
on their lands.

Contilluous COllservation Reserve Program
(CCRP) focuses on using buffers, filter
strips, and windbreaks to protect soil,
improve air and water quality and enhance
fish and wildlife habitat.

Conservation Reserve Enhancement
Program (CREP) helps producers protect
environmentally sensitive land, decrease
erosion, restore wildlife habitat, and safe
guard ground and surface water.

Administered by NRCS

COl1.l'('JvatiollSecurity Program (CSP)
provides financial and technical assistance
for the conservation, protection, and
improvement of soil, water, and related
resources on Tribal and private lands.

FSA
CRP
CCRP
CREP

C/M/R
CII/M/R
C/I/M/R

PG. PG PG

C

CSREES
SARE PG

C: Cost Share, I: Incentive, M: Maintenance, PG: Producer Grant, R: Rental
Adapted from: L. Godsey. 2002. University of Missouri, Center for Agroforestry 5-2002

NAC's Missioll: The USDA National Agroforestry Center (NAC) is a partnership of the USDA Forest Service, Research & De\elopll\c'[lI
(Rocky Mountain Research Station) and State & Private Forestry and the USDA Natural Resources Conservation Service. NACs purpose
is to accelerate the development and application of agroforestry technologies to attain more economically, environmcntally. and socially
sustainable land-use systems. To accomplish its mission. NAC interacts with a national network of cooperators to conduct rcsc~u'ch,de\'cl-
op technologies and tools, establish demonstrations, and provide useful information to natural resource professionals.

Address: USDA National Agroforestry Center. East Campus - UNL. Lincoln, Nebraska 68583-0822. For a supply of bmchurcs. contact
NAC on the web at WIVIV.lllli.edll/Il({(,.

USDA policy prohibits discrimination because of race, color, national origin, sex. age. religion, or handicapping condition. Any person who
believes he or she has been discriminated against in any USDA-related activity should immediately contact the Sccretal)' of Agriculiurc.
W.Lshington, DC 20250.

USDA

First Edition 20()-+



Section 126

Tax Considerations for The
Establishment of Agroforestry

Practices
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Larry D. Godsey

Agroforestry is often promoted for its conservation
benefits and potential income diversity. However,
federal tax incentives may provide the greatest
benefit to some landowners. Agroforestry is a mix of
disciplines including forestry, agriculture and
horticulture. Accordingly, agroforestry tax advantages
can also be derived from three areas: reforestation,
business investment and conservation tax laws.
These three areas of the Internal Revenue Code (IRC)
are reviewed in this document.

According to the Internal Revenue Service (IRS), a
farm business is defined as

", . ,the trade or business of cultivating land
or raising or harvesting any agricultural or
horticultural commodity, This includes ...
raising or harvesting of trees bearing fruits,
nuts, or other crops. , .. "

In other areas of the IRC, the IRS specifically says
"you are not farming if you are engaged only in
forestry or the growing of timber," This seems to
complicate the position of the taxpayer who has
adopted agroforestry practices for the production of
both agricultural commodities and timber. However,
because agroforestry consists of raising trees and
agricultural commodities, tax advantages for the
agroforester can come from both forestry and
farming incentives.

Reforestation Incentives

There are three possible tax incentives for
landowners who choose to plant trees for timber
production. These incentives are described in section
126, section 48 and section 194 of the IRC.

Section 126 allows landowners to exclude from
gross income all or a portion of cost-sharing
payments received under the Forestry Incentive
Program (FIP), Forest Stewardship Incentive Program
(SIP)' the Wetlands Reserve Program (WRP), the
Environmental Quality Incentives Program (EQIP), the
Wildlife Habitat Incentive Program (WHIP) and
various state programs designed to improve forests.
This exclusion does not apply to Conservation
Reserve Program (CRP) cost-share payments,

Several programs that are excludable under section
126 support agroforestry practices. Programs such
as EQIP, FIP and WHIP provide a flexible framework
under which agroforestry practices can be
incorporated on private lands. Agroforestry practices
established or maintained with cost-share payments
through programs like these three would benefit from
the section 126 exclusion.

'. . . ~
Figurei 1.: E?,cludabl,. Programs
Under Section 126 t

• Forestr~ Incentive Pr6gram (FIP)
....... . .... ,:I,

• Forest Stewardship Igcentive Program
(SIP) " j~,

• Agricultural conservaii,on Program (ACP)

• Wetland~. Reserve Prcigram (WRP)

• Environmental QUalit~' Incentives
Program (EQIP) '~

,:;.'4';-:

• Wildlife Habitat Incentive Program
(WHIP) . l

'. ". .' <:{!'
• Individual state' progr~rns designed at
improving .Jorel?ts. ;~

,f
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Calculating the Section 126 Exclusions

In order to determine the exclusion amount eligible
under section 126, a four-step procedure is used.

Step 1:
Calculate 10 percent of the average annual
income from the affected acres during the past
three years. According to the IRS, average annual
income is considered to be the "average of the
gross receipts from the affected acres for the
three previous tax years prior to establishment of
the practice on which cost-share payments are
received." For example, suppose the gross
receipts on a particular 20-acre tract of land were
$4,500 in 1998, $5,280 in 1999, and $4,500 in
2000. The average annual income would be
$4,760 [($4,500 + $5,280 + $4,500)/3]. Ten
percent of the average annual income would be
$476 ($4,760 x 0.10).

Step 2:
MUltiply $2.50 times the number of affected
acres. This calculation establishes a minimum
value for property that may not have had a positive
income in the past three years. Using the 20-acre
example started in step 1, this calculation would
reflect a value of $50 (20 acres x $2.50).

Step 3:
Calculate the present value of the larger number
from steps 1 and 2. Using the 20-acre example,
step 1 calculated a value of $476 and step 2
calculated a value of $50. The present value of the
larger, or $476 from step 1, will be calculated.
The IRC does not specify how to calculate the
present value or what discount rate to use.
However, the most common method of
calculating present value when no definite time
frame is given would be to assume that the
payment is a perpetual payment. To calculate the
present value of a perpetual payment, simply
divide the payment amount by the discount rate.
The most common discount rate accepted by the
IRS is the one posted by each regional Farm Credit
Bank and published annually as an IRS Revenue
Ruling. The regional office of the Farm Credit Bank
for Missouri is located in St. Paul, Minn. The
average interest rate for the year 2000, as
indicated by the St. Paul office, is 8.26 percent.
Calculating the present value of the $476 would
indicate a value of $5,763 ($476/.0826).

Step 4:
Compare the number from step 3 with your cost-

share payment; the smaller of the two is the

amount you can exclude from your gross income.
In essence, if your cost-share payment is less than
the amount calculated in step 3, you can exclude
the entire amount. If the cost-share payment is
greater than the amount calculated in step 3, you
can exclude up to the amount calculated in step 3.
From the example, if cost-share payments are less
than $5,763, they may be fully excluded from
gross income. However, if cost-share payments
are greater than $5,763, they can only be
excluded from gross income up to $5,763. The
remainder would be included in gross income.

Reporting Cost-Share Payments and the Section 126
Exclusion

Landowners who have received a conservation cost-
share payment can expect to receive IRS Form 1099-
G, which indicates the total amount of payment
received. Regardless of whether this payment is
going to be partially or completely excluded, it must
be reported. In order to report the exclusion, the
taxpayer must attach a plain sheet of paper to their
tax return that states the following:

• amount of the cost-share payment;
• date it was received;
• amount of the payment that qualifies for
exclusion from gross income;
• calculations showing how the exclusion
amount was determined ;
• amount that will be excluded.

The method of reporting income from cost-shRre
payments depends on the level of participation and
type of activity claimed by the taxpayer. For
landowners who file as "investors," the cost-share
payment should be reported as "miscellaneous
income" on the front of the Form 1040. Business
owners who file as a sole proprietor should use Form
1040, Schedule C. Farmers who are reporting cost-
share payments as part of their gross income should
use Form 1040, Schedule F.

Section 194 and Section 48

Section 194 of the Internal Revenue Code describes
the reforestation amortization deduction and
provides guidelines for the reforestation investment
tax credit of section 48. Both of these incentives are
directed towards "commercial timber production"
and are applicable to agroforestry.
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Reforestation Amortization Deduction

The reforestation amortization deduction is an
exception to the general rule, stated in section 263, that
reforestation expensesmust becapitalized. Section 194
allows the taxpayer the opportunity to amortize up to
$10,000 per year of reforestation expenditures over an
84-month period. Figure2 details what the IRSconsiders
"reforestation expenditures." This deduction does not
apply to Christmas tree production, ornamental tree
production, trees planted solely to produce nuts or fruits,
shelterbelts or windbreaks. The reforested area must be
at least once acre in sizeand located in the United States.

Establishment of trees under section 194 includes
control of woody and herbaceous competition in order to
support the survival of a plantation, and replanting of
trees that do not survive. Many of these establishment
expenses are not realized until the second or third year.
The IRS allows the application of the reforestation
amortization deduction and reforestation tax credit for
these types of expenses incurred up to two years after
the initial establishment.

The goal of this program is timber production. Growing
trees for purposes other than timber production would
not qualify for the amortization deduction. For example,
eastern black walnut trees planted in an alley cropping
practice can benefit from the reforestation amortization
deduction if the trees are maintained in such a way that
1) a marketable butt log will be harvested in the future,
and 2) timber production is the primary purpose of the
plantation. Any nut crop would be an incidental
enterprise that would be taxed as ordinary farm income.
Expenses that are incurred in the harvesting and
marketing of the nut crop would be deducted as ordinary
farm expenses.

As mentioned earlier, "commercial timber production"
would have to be the focus of the agroforestry
practice in order for it to qualify for the reforestation
amortization deduction. The IRS recognizes a written
forest management plan as one way of indicating a
focus on "commercial timber production."

Reforestation Investment Tax Credit

Reforestation expenses that are amortizable under
section 194 are also eligible for the reforestation
investment tax credit described in section 48. The tax
credit program allows the taxpayer to claim a credit
up to 1a percent of the first $10,000 spent on
reforestation each year. If the investment tax credit is
used, the amortization deduction amount must be
reduced by half of the investment tax credit

costs -

percentage. For example, if a 10 percent investment tax
credit is taken, the reforestation amortization deduction
must be reduced by half of this percentage, or 5 percent.

Since the reforestation investment tax credit applies
to the same expenses as the amortization deduction,
similar rules of eligibility apply. If a taxpayer has
investment tax credit from other sources, these
credits can be carried back or forward. The taxpayer
must carry credits back using amended returns
before carrying the credits forward. For tax years
prior to 1998, the credits could be carried back three
years and forward 15 years. However, for tax years
beginning after 1997, the credits can only be carried
back one year and then forward 20 years.

Credits from passive activities can only be applied to
income from passive investments. However, if the
credits are from sources where the taxpayer is
considered a material, or active, participant in the
business, then the credits may be applied against all
sources of income.

Calculating the Reforestation Amortization Deduction
and Reforestation Investment Tax Credit

As mentioned earlier, the amount of the reforestation
amortization deduction depends on the percentage of
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Table 1: Annual Reforestation Amortization Deduction Percentage

Year of Deduction
Percentage of Amortizable Reforestation Expenses Deducted

Year 1
1/14 or 7. 14 %

Years2-7
1/7 each year or 14.29% each year

Year 8
1/14 or 7.14%
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reforestation investment tax credit taken. The following
steps will provide an example for calculating both the tax
credit andthe annual amortization deduction allowed for
reforestation expenses incurred in a given year.

Step 1.
Identify the total qualifying reforestation
expenditures. As an example, assume that a
landowner has spent $8,000 on seedlings, labor
and site preparation for a given year. The
landowner's intent is to establish 15 acres of
trees that will be marketable timber in the future.
According to the rules of section 194, all $8,000
qualifies as reforestation expenses.

Step 2.
Determine the reforestation investment tax credit
percentage. Generally speaking, most taxpayers
will choose to take the full 10 percent
reforestation investment tax credit. However,
there are limits to the amount of tax credit that can
be taken. The discussion of those tax credit limits
is beyond the scope of this publication. The
instructions for Form 3800 detail how to calculate
the tax credit limits. Following the example started
in step 1, the taxpayer may take a reforestation
investment tax credit of $800 ($8,000 x 0.10).

Step 3.
Reduce the reforestation expenses by one-half of
the percentage used for the investment tax credit.
Based on the rules of section 194, the amortizable
amount must be reduced by one-half of the
percentage used for the reforestation tax credit. In
the example from step 2 above, a 10 percent
reforestation tax credit is taken. In this case, the
reforestation expenses must be reduced by one-
half, or 5 percent, before they are amortized. The
reforestation expenses of $8,000 must be reduced
by 5 percent. The amortizable amount of
reforestation expenses will be $7,600 ($8,000 x
0.05 = $400, $8,000 - $400).

Step4.
Calculate the annual amortization deduction
amount. Table 1 lists the amortization percentages
for each tax year. Based on the amortizable
amount calculated in Step 3, the amortization
deduction for the first year of the reforestation
project would be $542 ($7,600 x 0.0714). In
years two through seven, $1,086 ($7,600 x
0.1429) can be deducted each year. Finally, in the
eighth year, $542 ($7,600 x 0.0714) can be
deducted.

Reporting the Reforestation Amortization Deduction
and Reforestation Tax Credit

The reforestation investment tax credit should be
reported on Form 3468, Part I, Line 3. If you have a
carryback or carryforward of any credits, an
investment credit from a passive activity, general
credits from an electing large partnership (Schedule
K-1, Form 1065-8), or more than one general
business credit, you must complete a Form 3800 to
figure the tax liability limit.
A taxpayer that chooses to amortize qualifying
reforestation costs under section 194, can do so with
Form 4562. The deduction amount will be entered in
Part VI of Form 4562. A separate sheet of paper
should be attached for each property with the
following information:

• a description of the costs and the dates they
were incurred;
• a description of the type of timber being grown
and the purpose for which it is being grown.

This form needs to be filed on a timely basis, including
extensions, in the year in which the expenses are
incurred. However, if the taxpayer did not choose to
take the deduction on a timely filed return, but
decides to take the deduction later, it is still possible.
The taxpayer may file an amended return within six
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Figure 3: Qualifying Property Under Section 179
·Tangible personal property (e.g. agricultural fences,
lTIachinery .and equipment)

• Business proPE!rty (all business property, other than
structural components, contained in pr attached to a building
... e.g. office equipment) .

'~~ ,; ,

• Single ~urpose;~gricultural Ui"esto~k) or horticultural
structures
(IRS Publication 225, Farmer's Tax Guide. 2000)
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months of the due date of the original return, not
including extensions.

Business Investment Incentives

As a landowner engaged in an active farming or
forestry business, section 179 of the IRC provides a
special deduction for personal property. Personal
property that is used more than 50 percent in a
farming or forestry business qualifies for the
deduction.

Section 179
Section 179 of the Internal Revenue Code provides a
taxpayer with the option of deducting the cost of
certain qualifying property in the year it was placed in
service instead of taking the annual depreciation
deductions. Under the rules of the section 179
deduction, a taxpayer may elect to deduct costs up to
$20,000 for personal property that is used in an
active trade or business. Since agroforestry often
involves active participation in the business of
growing crops, livestock, or timber, the section 179
deduction should be considered. The deduction
cannot exceed total taxable income from all sources
in the year that the qualifying property is put into
service. Therefore, the deduction is the smaller of
total taxable income or $20,000. If total taxable
income is less than $20,000, then the difference
between $20,000 and total taxable income can be
carried forward to the next year.

The property must qualify based on the rules described
by section 1245. Basically, the rules state that qualifying
property must be depreciable personal property that is
used as an integral part of an active trade or business.
This does not include investment property or other
property that is purchased solely
for the production of income.
Figure 3 has a partial list of
qualifying property for section
179.

Calculating the Section 179

. ~:Livestock

Section 179 deduction amounts
are in the process of being
increased. Figure4 (page6) shows
the maximum amounts deductible,
by year. For the year 2000, the
deduction was increased to
$20,000. The deduction amount
will increase to $24,000 for the
tax years 2001 and 2002.

Deduction

Calculation of the section 179 deduction is relatively
straightforward. However, it is subject to three limits:

• the maximum dollar limit;
• the investment limit;
• taxable income limit.

Along with the these three limits, it is also important
to note that the section 179 deduction must be
figured before determining the depreciation deduction.
This prevents the taxpayer from taking both the
section 179 deduction and a depreciation deduction
on the same dollar value of property.

As an example of the maximum dollar limit, suppose
a taxpayer purchases qualifying property in the year
2000 that totals $22,000. Based on the maximum
dollar limits listed in Figure 4, only $20,000 of that
purchase can be considered for the section 179
deduction. The remaining $2000 becomes the
unadjusted basis for the purchased property and can
be depreciated. It is important to understand that
section 179 does not specify how the maximum
dollar limit is met by the taxpayer. In other words,
suppose in the year 2000 a taxpayer purchases a
tractor for $15,000, a walnut harvester for $5,000,
and a huller for $2,000. Each of these purchases
qualifies for the section 179 deduction, but it is up to
the taxpayer to determine how to meet the $20,000
maximum dollar limit. For example, the taxpayer may
choose to deduct the purchase prices for the tractor and
the harvester ($15,000 + $5,000 = $20,000) and
depreciate the huller ($2,000). Or, the taxpayer may
choose to deduct the cost of the huller, harvester and
part of the tractor ($2,000 + $5,000 + $13,000 ==
$20,000) and depreciate the remaining tractor cost
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($2,000).

The second limit placed on the section 179 deduction
is the investment limit. The maximum dollar limit will
be reduced if the taxpayer exceeds the maximum
investment limits of $200,000. If a taxpayer has
more than $200,000 of qualified property for a given
year, then the $20,000 deduction limit is reduced one
dollar for every dollar of qualified property over
$200,000. For example, if a taxpayer purchases
$212,000 of qualified property in a given year, the
$20,000 maximum dollar limit must be reduced by
$12,000. In this case, the maximum deduction would
be $8,000.

The final limit on the section 179 deduction is the
taxable income limit. As an example, suppose a
$12,000 tractor is purchased that will be used to
plant, prune or harvest crops and timber in an alley
cropping practice. If the taxpayer's total taxable
income for the year in which the tractor was
purchased is $20,000, the taxpayer may deduct
$12,000 from that amount. However, if the
taxpayer's total taxable income in the year the tractor
was purchased is only $10,000, then $10,000 of the
tractor cost may be deducted. The remaining $2,000
must be carried forward for deduction in the following
year.

For many landowners, there may be more than one
type of deduction that is based on taxable income,
such as a charitable contribution. The IRS suggests
the following eight-step method to determine the
amount of deductions to take:

Step 1.
Figure taxable income without the section 179
deduction or the other deduction. For example,
suppose that the taxable income before the
section 179 deduction or the charitable
contribution deduction was calculated at
$15,000.

Step 2.
Figure a hypothetical section 179 deduction using
the taxable income figured in step 1. Suppose a
taxpayer had $13,000 worth of qualifying
property. Based on the limits determined by
section 179, this taxpayer's maximum section
179 deduction can only be $13,000.

Step 3.
Subtract the hypothetical section 179 deduction
figured in step 2 from the taxable income figured
in step 1. This equals $2,000 ($15,000-
$13,000).

Figure 4: Maximum Amounts
Deductible Under Section 179, by year

Year Maximum Amount

Prior to 1997 $17,500

1997 18,000

1998 18,500

1999 19,000

2000 20,000

2001 24,000

2002 24,000

After 2002 25,000

Step 4.
Figure a hypothetical amount for the other
deduction using the amount figured in step 3 as
taxable income. Using the $2,000 from step 3 as
taxable income and applying the 50 percent rule
for charitable contributions, the taxpayer may
hypothetically deduct up to $1,000 for charitable
contributions.

Step 5.
Subtract the hypothetical other deduction figured
in step 4 from the taxable income figured in step 1.
This equals $14,000 ($15,000 - $1,000).

Step 6.
Now figure the actual section 179 deduction using
the taxable income figured in step 5. Using the
$14,000 figured in step 5, the taxpayer would still
be able to deduct $13,000.

Step 7.
Subtract the actual section 179 deduction figured
in step 6 from the taxable income figured in step 1.
This equals $2,000 ($15,000 - $13,000).

Step 8.
Figurethe actual other deduction using the taxable
income figured in step 7. The taxable income
figured in step 7 was $2,000. The actual
deduction for charitable contributions would be
$1,000.
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Because of the numerous assumptions and
exceptions to taxable income deductions, it would be
to the advantage of the taxpayer to seek professional
guidance when more than one deduction is available.

Reporting the Section 179 Deduction

The section 179 deduction is reported on Form 4562.
It can be filed with either an original tax return filed in
the year the property was placed in service or with a
"timely filed" amended return. If the taxpayer is filing
IRS Form 4562 with an original tax return, the return
does not have to be filed on time. However, if the
taxpayer is filing IRS Form 4562 with an amended
return, it will not be accepted if it is not filed on time.
This includes any extensions.

Conservation Incentives

As a general rule, any improvements made to land are
considered capital improvements and must be added
to the basis of the land. However, landowners who
make improvements for conservation or erosion
control may choose to deduct a portion of those
expenses under section 175.

Section 175

According to Internal Revenue Code, section 175, if
a taxpayer is in the business of farming, as defined
earlier, then some soil and water conservation
practices may qualify for deduction in the year that
they occur. Typically, these expenditures would be
considered capital expenses and would be added to
the basis for the land. However, under section 175,
conservation expenses, totalling up to 25 percent of
the gross farm income, can be deducted. This
deduction is possible as long as the taxpayer is a
material, or active, participant in the farm business.
The list of acceptable conservation practices
includes, but is not limited to the following:

• treatment or movement of earth (such as level-
ing, conditioning, grading, terracing, contour
furrowing and restoration of soil fertility);

• construction, control and protection of diversion
channels; drainage ditches; irrigation ditches;
earthen dams; and watercourses, outlets and
ponds;

• eradication of brush;
• planting of windbreaks.

The last two items on the list above are key elements

that apply to agroforestry.

For soil and water conservation expenses to qualify
for this deduction, they must be consistent with a
plan approved by the U.S. Department of Agriculture
(USDA) Natural Resource Conservation Service
(NRCS)' such as:

• NRCS individual site plans;
• NRCS county plans;
• Comparable state agency plans.

Since the Conservation Reserve Program (CRP)does
not qualify for the section 126 exclusion, section 175
provides the taxpayer a deduction to offset the
income from soil rental payments and cost-share
payments. Agroforestry practices that are established
under a CRP practice such as the riparian forest
buffer practice (CP22)' the alley cropping practice
(CP19)' or the field windbreak practice (CP5A) may
qualify for this deduction. It is important to remember
that section 175 only applies to capital expenses on
productive farmland for soil or water conservation
and erosion control.

Calculating the Section 175 Deduction

The section 175 deduction is limited to 25 percent of
gross income in a given year. Gross income is the sum
of all income earned from the farming business, such
as the sale of crops, livestock, fruits, vegetables and
other farm products. Gross income does not include
the sale of capital assets such as eqI,Jipmentor land.
Any conservation expenses that exceed 25 percent
of gross income for a given year may be carried over
to the next year. However, the deduction in any given
year may not exceed 25 percent of gross income for
that year.

Reporting the Section 175 Deduction

Conservation expenses that are deductible under
section 175 must be deducted in the year that they
are incurred using Form 1040, Schedule F, line 14.
Expenses that are not deducted must be capitalized.
If the taxpayer wishes to change methods of treating
soil and water conservation expenses or capitalize
some conservation expenses and deduct others, the
IRS must approve the change of methods. To get
approval from the IRS, a written request must be
submitted before the due date of the return for the
first tax year the new method will apply. The written
request must include the following:
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• name and address of the taxpayer;
• first tax year the method or change of method is

to apply;
• whether the method or change of method

applies to all soil and water conservation ex-
penses or only to those for a particular farm or
project. If the method or change of method
does not apply to all expenses, identify the
project or farm to which the expenses apply;

• total expenses paid or incurred in the first tax
year the method or change of method is to
apply;

• a statement that indicates the intention of the
taxpayer to maintain separate accounting
records for the expenses to which this method
or change of method relates.

Conclusion

It becomes apparent that in order for an agroforestry
practice to benefit from the current tax codes, the
taxpayer must be aware of the requirements of each
tax incentive. For the cost-share exclusion of section
126, it is important to work with natural resource
professionals to identify excludable cost-share
programs that are currently funded and support
agroforestry practices.

For the reforestation amortization deduction and
investment tax credit of sections 48 and 194, tree
species that have timber value must be incorporated
into the agroforestry practice. Ornamental trees,
Christmas trees or fruit trees would not qualify. Trees
planted solely for nut production would also be
disqualified. The Internal Revenue Code does not
specify a planting density or provide an acceptable
species list. Therefore, the taxpayer's planting intent
will most likely be the determining factor as to
whether or not the practice qualifies for the section
48 and section 194 incentives. Remember, the
reforestation amortization deduction and the
reforestation investment tax credit are for
"commercial timber production;" any intent other
than that will not qualify for these incentives.

Under section 179, a deduction of up to $20,000 can
be taken in a given year to recover the cost of
personal property used in an active trade or business.
Farm fences, livestock, machinery and equipment
qualify for this deduction. Structures specifically
used for the growing of mushrooms or commercial
plants would also qualify. The maximum deduction
amount of $20,000 will continue to increase over the
next three years until it reaches a $25,000 deduction
limit in 2003. The key to this deduction is that the

taxpayer must have an active trade or business
enterprise from the agroforestry practice, whether it
be crops, livestock, timber, nuts or some other
product.

Finally, capital expenses for soil and water
conservation on productive farm land, including the
establishment of windbreaks that are designed based
on USDAINRCS approved plans, are deductible for up
to 25 percent of gross farm income. Section 175 of
the IRC specifically identifies planting windbreaks
and the eradication of brush as deductible soil and
water conservation expenses.

Income exclusions, tax deductions, and tax credits
can provide financial incentives above and beyond
the expected revenues from agroforestry practices.
As stated before, the key to all tax benefits is good
record keeping. Most university extension services
have publications describing the best method of
record keeping for both timber production and
agricultural production, such as "Maintaining
Woodland Tax Records" which is published by
University Extension, University of Missouri-
Columbia.

A great resource for more forestry and agroforestry
tax considerations is the National Timber Tax website
at www.timbertax.org. For more information about
whether or not a practice will qualify for an available
tax incentive, contact your local IRS office or consult
your personal tax advisor.
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Summary ofTaxlncentives for Agroforestry Establishment

Internal Subject
Revenue Limits Reporting References

Code of Code

.[ Cannot exceed 10% .[ Form 3468, Part I, .[ Form 3468, Instructions
of qualifYing Line 3 .[ Form 3800, Instruct ions

Reforestation reforestation exp enses .[ Form 3800 .[ Publication 334, Tax Guide
Section Investment llllder section 194 for Small Businesses
48 Tax Credit

.[ $1,000 maximum .[ Publication 535, Business
credit Expenses
.[ Subject to general .[ Publication 225, Farmer's
business credit limits Tax Guide

.[ Applies only to a Attach a plain sheet of .[ Form 1040, Schedule F,
limited number of paper to the return with Instructions
programs the following information: .[ Form 1040, Schedule C,

.[ amount of the cost- Instructions

Cost-Share .[ Eligible amount share payment .[ Form 1040, Instruct ions
Section Payment depends on a Four-step .[ date received .[ Publication 225, Farmer's
126 calculation based on .[ amount that qualifies Tax Guide

Exclusions income received during for exclusion .[ USDAIFS Ag handbook
the three prior years .[ calculations showing #718, Forest Landowner's
from affected land the excludable amount Guide to the Federal Income

.[ amount that will be Tax
excluded

.[ Cannot exceed 25%
of gross income from .[ Form 1040, Schedule F,

Section Conservation farming Form 1040, Schedule F, Instructions
Deduction

.[ Cap ital exp enses Line 14 .[ Publication 225, Farmer's175 must be from a plan Tax Guideapproved by NRCS or
similar state agency

.[ Form 4562, Instructions
.[ $20,000 maximum

.[ Publication 225, Farmer's
Qualifying Tax Guide

Section Business dollar limit .[ USDAIFS Ag handbook.[ $200,000 maximum Form 4562
179 Property investment limit #718, Forest Landowner's

Deduction .[ Taxable income limit Guide to the Federal Income
Tax

Form 4562, Part VI
.[ $10,000 maximum with separate sheet of .[ Form 4562, Instructions
.[ reduced by one-half paper stating: .[ Publication 225, Farmer's

Tax Guide
Section Reforestation of the percentage used .[ description of costs .[ USDAIFS Ag handbook

Amortization for the tax credit of and date incurred
194 Deduction section 48 .[ description of the

#718, Forest Landowner's
Guide to the Federal Income

.[ must be amortized type of timber and Tax
over 84 months purpose for which it is

grown
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Definitions:

Active Trade - See "Business."

Adjusted Basis - Adjustments to original basis
including the cost of any improvements made to
the original property. For timber property, this
could include additional seedlings and associated
costs of planting.

Amortization - The periodic subtraction of an
allowed annual amount to recover qualifying capital
costs over a specified period of time.

Basis - The basis of an asset is how much it
actually costs (Section 10 12 of the Internal
Revenue Code). For timber acquired by purchase,
the basis is the amount paid for the timber. (See
Section 10 16 Internal Revenue Code and
Department of the Treasury, Internal Revenue
Service, Publication 551, Basis of Assets.) Basis
for property acquired by other means is determined
based on the method of acquisition. For example,
basis for inherited property is equal to its fair
market value as of the date of death or some
alternate valuation date. Similarly, the basis for
property acquired as a gift is equal to the donor's
basis at the time of transfer. Also see "Adjusted
Basis" and "Stepped-up Basis."

Business - An activity that is established for the
purpose of earning profit, which involves regular
transactions. There are many factors determining
whether or not an activity is an active business.
However, the two most important factors are the
"presumption of profit" and regular transactions.
Also see "For Profit," "Investment," "Material
Participation," "Passive Participation," and
"Profit. "

Capital Costs - Expenditures for the acquisition or
improvement of real estate, machinery or other
equipment that has a useful life of more than one
year. These expenditures may be added to the
original cost of the property in order to calculate
adjusted basis. Tree planting costs are an example
of a capital expenditure.

Capitalization - The process of adding the cost of
acquiring a capital asset to a capital account.
Depending on the nature of the asset, the
capitalized amount may be recoverable through

depreciation, depletion, amortization, or only
through sale or exchange.

Carry Back (Carry Forward) - An accounting
technique that allows a taxpayer to get full benefit
of available excess annual tax credits and
deductions by applying them to previous tax
returns (carry back) or future tax returns (carry
forward).

Depletion - The using up or wasting away of a
natural resource. In the case of timber, depletion is
the recovery of an owner's basis in timber. It
applies when timber is harvested and the cut logs
are sold or used in the owner's business.

Depreciation - The process by which the basis of a
capital asset with a determinable useful life is
recovered as the asset is used for the production of
income. Capital assets associated with forest
ownership whose basis is recoverable through
depreciation include equipment, buildings, fences,
temporary roads and the surfaces of permanent
roads.

Expensing - The recovery of an expense by
subtracting it from taxable income in the year it is
paid or incurred. This is also called deducting.

For Profit - A profit motive is presumed if the
activity produced a profit in at least three of the
last five tax years, including the current tax year.
There are special cases where this profit
requirement is modified. For example, certain
activities involving the breeding, showing, training
and racing of horses need to show profit in at least
two of the last seven tax years. (See USDA/FS
Agriculture Handbook 718, Forest Landowner's
Guide to the Federal Income Tax.) Also see
"Profit. "

Intangible Property - Property that cannot be seen
or touched. Examples of intangible property
include lease rights, goodwill, patents, copyrights,
etc.

Investment -- An activity engaged in for the
purpose of realizing a profit, that does not require
the regular transaction necessary to be considered
a trade of business. The least active level of
participation in an income-producing activity. Also
see "Business," "For Profit," "Material
Participation," "Passive Participation," and "Profit."

Material Participation - "Regular, continuous, and

10
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substantial" participation in a business. A material
participant in a business must meet at least one of
the following seven tests.

1. You participated in the activity more than 500
hours.

2. Your participation was substantially all the
participation in the activity of all individuals.

3. You participated at least 100 hours during the
tax year, and no other individual participated
more.

4. The activity is a significant participation activity,
and you participated in all significant participa-
tion activities for a total of more than 500
hours. A significant participation activity is a
trade or business in which you participated more
than 100 hours and you did not materially
participate based on all of the other tests for
material participation.

5. You materially participated in the activity for any
five of the 10 immediately preceding tax years.

6. The activity is a personal service activity in
which you materially participated for any three
preceding tax years. A personal service activity
involves the performance of personal services
including the fields of health, law, engineering,
architecture, accounting, actuarial science,
performing arts, consulting, or any other trade
or business in which capital is not a material
income-producing factor.

7. Based on all the facts and circumstances, you
participated in the activity on a regular, continu-
ous, and substantial basis.

(See Department of the Treasury, Internal
Revenue Service, Publication 925, Passive Activity
and At-Risk Rules.)

Ordinary Expenses - Currently deductible operating
expenditures including management, taxes and
interest. These expenses are generally deductible
in the year they occur. Pruning costs,
noncommercial thinning costs and harvesting costs

of annual crops are examples of ordinary expenses.

Passive Participation - A person is a passive
participant in a trade or business if they do not
meet any of the rules required for material
participation. (See Department of the Treasury,
Internal Revenue Service, Publication 925, Passive
Activity and At-Risk Rules.) Also see "Material
Participation. "

Personal Property - Personal property is property
that is not permanent in nature and is not a
permanent fixture on land. For example,
machinery, equipment and livestock are considered
personal property.

Profit - Profit is calculated by subtracting expenses
from gross income for a trade or business activity
in a given tax year. Appreciation in the value of
assets is also considered profit. Profit from timber
wi" most likely be realized from appreciation in
value through physical growth and enhanced
quality until it is harvested. (See USDA/FS
Agriculture Handbook 718, Forest Landowner's
Guide to the Federal Income Tax.) Also see "Active
Trade," "Business," and "For Profit."

Real Property - For taxation purposes, real property
refers to land and permanent fixtures on the land,
such as buildings, ponds, roads and standing
timber. A fixture is permanent if it is " ... erected
on, growing on, or attached to land ... " and cannot
be removed from the land without destroying its
original use, purpose or function. (~ee Department
of the Treasury, Internal Revenue Service,
Publication 551, Basis of Assets.)

Stepped-up Basis - If property is acquired through
inheritance, the basis may be "stepped-up" or
increased. The stepped-up basis is determined by
the fair market value of the property on the
deceased's date of death or some other alternative
valuation date. (See Department of the Treasury,
Internal Revenue Service, Publication 551, Basis of
Assets.)

Tangible Property - Property that can be seen or
touched. This would include trees, machinery,
equipment, etc.
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Second, because of the long planning horizon of
agroforestry practices, many of the revenues and
costs do not occur at regular or predictable inter-
vals throughout the entire planning horizon, but
are irregular in occurrence.

Economic Budgeting for
Agroforestry Practices

•• by Larry D. Godsey•••••••••••••••••••••.L- ~
••••••••••
·:----------------------------~l------------------------Ga~(~'''.'~'University of Missouri Center for Agroforestry

Evaluation of the economic aspects of agro-
forestry provides a basis for estimating
financial needs and feasibility, highlights

trade-offs between multiple benefits, and moni-
tors economic efficiency. The main technique
llsed in economic analysis is budgeting.

Economic budgeting is a very flexible process.
However, effective application of budgets
requires an understanding of the commodity,
practice, or system to which it is being applied.
Agroforestry poses some unique economic
budgeting problems because it involves multiple
enterprises with varying production cycles, such
,1S trees, row crops, forages, and/or livestock.

Unique Characteristics of Agroforestry

1. Long planning horizons

2. Irregular cost and revenue occurrences

3. Fixed tree component with variable crop or
livestock component

First, unlike most agricultural commodities,
~lgroforestry has a "planning horizon" of greater
than one season due to the tree component. A
"planning horizon" is simply a time period in
which all costs and revenues for a given practice
Me realized. For soybeans, a planning horizon
may be six months to a year. For agroforestry, a
simple planning horizon may be as long as sixty
years when the trees are taken into considera-
lion.

Finally, because agroforestry practices typically
incorporate a fixed tree component with a crop
or livestock component, the crop or livestock
component may change over time. For example,
an alley cropping practice may start ou t as soy-
beans grown between rows of eastern black wal-
nut trees, but by the time the trees are producing
nuts, hay may be the crop grown between the
rows of trees because more of a mat is required
to harvest the nuts.

These three characteristics of agroforestry prac-
tices require a specific type of budgeting method
that will be flexible enough to allow for varillble
crop and/or livestock components, as well as
comprehensive enough to show annual cash
flows for the entire planning horizon.

Agroforestry Budgeting

Agroforestry budgeting is a two step process.
The steps are 1) develop enterprise budgets, and
2) combine the enterprise budgets into a cash
flow plan.

Two Steps to Agroforestry Budgeting

Step 1: Develop detailed enterprise budgets

Step 2: Combine all enterprise budgets into a
cash flow plan.
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An enterprise budget is simply a complete,
detailed listing of all the costs and revenues
expected for each single enterprise, such as corn,
livestock, or trees. A cash flow plan combines
the details from the different enterprise budgets
in the agroforestry practice and adds a time
dimension. The enterprise budget provides a
framework for reporting and monitoring the
profitability of each enterprise, and the cash flow
plan provides the information necessary to
assess and forecast the economic feasibility of
the agroforestry practice over time.

Developing the Enterprise Budgets

Three steps for developing an Enterprise
Budget

1. Revenues

2. Variable Costs (both cash and non-cash)

3. Fixed Costs (both cash and non-cash)

The development of an enterprise budget is a
three-step process. The first step is to list all
possible sources of revenue for an enterprise. For
the tree component of an agroforestry practice, it
is important to list not only the sources, but also
list the timing of those revenues. For example,
an alley cropping practice with eastern black
walnut trees may receive CRP payments for the
first ten years of the planning horizon but not
after that period. Income from nut production

Examples of Agroforestry Revenues

• Cost share payments
• Nuts
• CRP Payments
• Biomass
• Grafted Seedlings
• Hunting rights
• Scionwood and cuttings
• Nature walks
• Timber (sawlogs, veneer logs, etc.)
• Seedlings

Examples of Agroforestry Variable Costs

Cash Costs

Establishment:
Site preparation (mechanical/chemical)
Seedlings
Planting (labor and equipment)
Watering
Staking

Maintenance:
Fertilization
Pest and Disease Control
Grafting
Thinning
Pruning

Harvesting:
Nut harvest
Timber harvest

Marketing:
Advertisement
Transportation

Non-Cash Costs

Family Labor

may start at year ten or twelve and continue
until the tree is harvested for wood in year fifty-
five or sixty.

The second step is to list, in detail, all possible
sources of variable costs. Variable costs are
those costs attributed to the productive use of
resources. Variable costs can be grouped into
cash and non-cash costs. Variable cash costs
include payments for establishment, mainte-
nance, harvesting, and marketing. Variable non-
cash costs do not require a cash outlay, but
reflect opportunity costs. Opportunity cost is
simply the value of the next best alternative that
is not chosen. For example, labor supplied by
family members may not require a cash outlay,
but could still be considered in the economic
analysis.

2 University of Missouri Center for Agroforestry
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Reporting variable costs should include the
source of the cost, the amount of the cost, and
the time interval in which that cost will be
incurred. For example, thinning trees may cost
$50 per acre and occur in years twenty-one and
tvventy-five.

The third and final step to preparing an enter-
prise budget is to list all fixed costs. Fixed costs
are typically those costs that are attributed to
resource ownership. In other words, fixed costs
occur regardless of any productive activity being
attempted. Fixed cash costs usually include
property taxes, insurance, interest on intermedi-
a te or long-term debt, and lease agreements.
fixed non-cash costs are important when devel-
oping an investment analysis, because these
costs have significant influence on taxes.
However, these costs are difficult to determine.
Depreciation and land costs are the two main
areas of fixed non-cash costs. Fixed costs may
not change as often as the revenues and variable
costs. In fact, any changes may be predictable,
sLich as, a two-percent increase in property taxes
every year. When reporting fixed costs, be sure
and note the source, the amount, and the esti-
mated changes that will occur in the original
amount.

Appendix A is an example of an enterprise
budget for an alley cropping practice using east-
ern black walnut (Juglans nigra L.). The enter-
prise budget reports all costs and revenues on a

Examples of Agroforestry
Fixed Costs

Cash Costs

Property Taxes
Insurance
Interest Payments (intermediate debt)
Lease Agreements
Land - Interest (Option 1)

Non-Cash Costs

Depreciation
Land - Opportunity Cost (Option 2)

per acre basis. Species and spacing are clearly
described so that this budget will not be con-
fused with other types of agroforestry practices.

Characteristics of a
Cash Flow Plan

1. Allows for analysis of multiple enterprises

2. Incorporates a time dimension

From Enterprise Budgets to
Cash Flow Plans

Once enterprise budgets are developed, a cash
flow plan for the agroforestry practice can be
developed. It is important to understand that an
agroforestry practice may include more than one
enterprise. For example, a well established alley
cropping practice may combine a tree enterprise
with a hay and livestock enterprise. As men-
tioned earlier, often times the tree enterprise is
fixed while the crop or livestock enterprises vary
over time. Cash flow planning has two major
characteristics that benefit agroforestry economic
analysis; 1) a cash flow plan allows for multiple
enterprises to be considered; and 2) a cash flow
plan incorporates a time dimension.

Using a cash flow plan in conjunction with
enterprise budgets can simplify the process of
economic analysis by allowing the enterprise
budgets to reflect the detailed information, and
let the cash flow plans use minimal da ta to pro-
vide the analysis. Appendix B is an example of a
cash flow plan for an alley cropping practice that
uses eastern black walnut (Juglans nigra L.)
along with bluegrass and white clover hay.

Common Indicators of Economic
Performance

There are several common indicators used to
analyze an agroforestry practice for economic
performance. Supplementing these common eco-
nomic indicators with some very basic indicators
of economic performance can help both produc-
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ers and economists understand the economic
performance of agroforestry practices.

A common economic analysis technique known
as net present value (NPV) analysis can be con-
ducted given the information provided in a good
cash flow plan. Net present value is simply all
fu ture net income streams from the practice dis-
counted to reflect their current or present value.
Appendix C shows the formula for the calcula-
tion of NPY. This indicator is useful only as a
basis for comparison. The net present value of
the agroforestry practice can be compared to the
net present value of other alternatives, such as a
soybean monoculture, to see which practice is
the most economically profitable. Assuming each
practice is discounted using the same period of
time and the same discount rate, the highest
NPV would indicate the best alternative.

Common Economic Indicators

1. Net Present Value (NPV)

2. Internal Rate of Return (IRR)

3. Annual Equivalent Value (AEV)

The internal rate of return (IRR) is another com-
mon indicator of economic performance. The
internal rate of return is the rate at which an
investment is expected to grow. For example, a
savings account pays 3% per year, therefore, an
investor who puts money in a savings account is
expecting to earn 3% on that investment. If an
agroforestry practice has an IRR of 6% then a
rational investor would choose the agroforestry
practice over the savings account earning 3%.
However, the internal rate of return does not
ahvays capture the uncertainty of returns over
time. Using the savings account example, an
investor is assured that the money put into a
savings account is relatively risk free, however,
investment in agroforestry practices may face
uncertainties that were not predicted or planned.
Appendix C shows the calculations for deriving
the IRR.

Another common indicator of economic per-
formance that can be derived from a cash flow
plan is the annual equivalent value (AEV). The
annual equivalent value is an estimate of a levd
income stream that would have the same net
present value as the actual income streams.
Actual income streams for agroforestry practices
may be positive one year and negative another,
however, with the annual equivalent value, a
level income estimate is established. The annllal
equivalent value can be used to compare alternll-
tive practices with the agroforestry practice to
determine which practice has the highest expect-
ed income potential.

Supplemental Economic Indicators

All three of the common indicators can be used
to evaluate the economic success of agroforestry
practices. However, there are easier ways to Ill'l f1
evaluate the economic feasibility of agroforestry
practices without the complicated discounting
equations. Using a cashflow budget, three su p-
plemental economic indicators can be derived: 1)
frequency of negative cashflow, 2) duration of
negative cashflow, and 3) magnitude of positive
and negative cashflows.

The frequency of negative cashflow is simply
determining the number of years in a planning
horizon in which a practice will have a net loss.
For many landowners, a practice that appears tl)
be economically profitable according to a NPV
analysis in the long run, may not be feasible due
to several periods of net loss.

Similar to frequency, duration of negative cash-
flow reflects the length of time that the practicl'

Supplemental Economic Indicators

1. Frequency of negative cashflow

2. Duration of negative cashflow

3. Magnitude of positive and negative cashflow

4 University of Missouri Center for Agroforestry
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returns a negative cashflow, or net loss. While
frequency would describe a practice as having
negative cashflow 4 out of 15 years, duration
may indicate that three of those four years
occurred consecutively. A landowner may not be
concerned about having a negative cashflow
occasionally. However, a continuous net loss
may make a practice undesirable and infeasible.

The magnitude of positive and negative cash-
flow reflects the range of fluctuations that occur
from year to year and throughout the planning
horizon in net income. For example, one practice
may have a very large net loss the first two years
for startup costs, followed by several years of
small net incomes. Over the long run, this prac-
tice may have a positive internal rate of return,
bu t the periods of large net losses may make the
practice infeasible. On the other hand, expected
large net income in the future may make periods
of small net losses tolerable.

The three supplemental indicators of frequency,
duration, and magnitude require no special
training in finance or math, and may have more
influence on the decision process. The common
indicators of net present value, internal rate of
return, and annual equivalent value are still

important to help compare the agroforestry
alternative to other possible alternatives. Using
both types of economic indicators can help "finc
tune" the economic analysis and aid in the deci-
sion process.

There are many other benefits to agroforestry
besides those measured by economics.
Environmental and social benefits may also havc
value to the decision-maker. These benefits are
often difficult to quantify. With economic analy-
sis, these benefits can be considered in light of
financial considerations.

Reassessment

Economic analysis is not meant to be - nor is it
designed to be a one-time activity. Economic
analysis is designed to be a roadmap for a
dynamic and living system. Reassessment takes
the information gathered in the economic analy-
sis and combines it with other information to
change the original goals or fine tune the design
so that it is more successful at meeting those
goals. Reassessment is the continuous loop that
helps redefine goals, adjust designs, and modify
indicators. Economic analysis is just one part of
the reassessment loop.

University of Missouri Center for Agroforestry 5
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NPV = Net Present Value
cashflowlI = net income or net loss for the year "n", for example cashflo~ is the net

income from the first full year of production.
i = discount rate, or the opportunity cost of investing. For example, the dollars could have been

invested in the stockmarket with an expected return of 14% instead of being
invested in an agroforestry practice, therefore, the opportunity cost of the
agroforestry practice would be 14%.

n = number of years included in the bUdget

••••••••••••••••••••••••••••••••••••••••••••::-u-n-ive-r-si-ty-o-f-M-iS-so-u-ri-c-en-t-er-ro-r-A-g-ro-ro-re-s-t~-------------1-3--------------------------------=IJ~~=~"~,,-.,

Appendix C: Calculations

Net Present Value (NPV) is an estimate of the current value of all future incomes from an
investment. To determine net present value, future net incomes or net losses, called cashflows, must be
discounted to reflect the fact that a dollar today will purchase more than a dollar in the future.

NPV = cashflowo + cashflo~ ( 1 I J+ cashflow2 ( 1 2 J+ ...+ cashflowlI( 1 )
(1 + 1) (1 + 1) (1 + 1) II

Where:

Internal Rate 'of Return (lRR) uses the same equation as net present value, however, instead of
solving for the NPV, an arbitrary NPV of $0 is assumed. The discount rate becomes the unknown variable
in the equation. The "j"now represents the rate at which all discounted cashflow will equal zero. Or, in
other words, the rate at which future incomes will return the initial investment ( cashflowo ).

Since cashflowo is not affected by the variability of the discount factor, it is moved to the other side of
the equation.
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Annual Equivalent Value (AEV) modifies the equation used in the other two indicators. The AEV
calculates an annuity (or an annual set payment) that would give the equivalent net present value at the
same discount rate. The equation used in the NPV calculation assumes varying cash flows for each year.
The AEV equation assumes that the cashflow is the same each year, therefore, the equation can be
modified as follows:

NPV = CashfJoj ,n 1 J"l£..Jt=l (1+ 1) t

To calculate the AEV using this equation, the NPV, fl, and i must be known. The Cashflow is the annual
equivalent value that is being calculated. The above equation can be manipulated as follows:

CashfJow=
NPV,II 1

£..Jt=l (1 + iY

Although this looks like a difficult equation, the summation portion (annuity discount factor) of the
equation can be simplified as follows: ,n 1 1 1

£..Jt=] (1 + iY = i - i(1 + it

To show how this equation works, lets assume that we have budgeted for an agroforestry practice using
the enterprise and cash flow plans described in this paper. Assuming that the opportunity cost of
investing in this practice is 8% and the planning horizon is 50 years, we calculated that the NPV B%.50 is
$1200. To calculate the AEV, all we need to do is estimate the annuity discount factor shown above and
divide that factor into the NPV.

1 1 1 1
( )

50 => 12.5 - ( ) => 12.5 - _- => 12.5 - 0.2665 => 12.233
.08 .08 1+ .08 .08 46.902 3.752

CashfJow= NPV => $1200 = $98.00
12.233 12.233

This indicates that the series of cashflows expected with this practice have the same net present value
as an annuity that pays $98 per year. This does not, however, reflect the variability of those cashflows
or the time it takes to start generating positive cashflows.

Most spreadsheet programs have these equations programmed in. However, it is good to understand
what the equation is doing and what the indicator is telling you. Misinterpreted financial indicators can
lead to bad decisions.

14 University of Missouri Center for Agroforestry
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Planning Tools for Optimizing
onservation Benefits

••••••••••••••••••••••••••••••••••••••••••••••

Every application of tree-based buffers is based upon an
unique mix of biophysical, social and economic
considerations. The USDA National Agroforestry Center is
developing a suite of tools to accommodate the range of
considerations and each individual's unique decision-making
process. Using these tools individually or in conjunction will
help identify where environmental protection and agricultural
production goals can best be achieved. Some of these tools
include:

Economic
Considerations

. ---------------------------,

Regional Reconnaissance

• Conservation Planning Atlas: An internet-based atlas of over 100
national and regional-scale resource maps. "

• Buffer Suitability Assessments for Water Quality Impro~ement:
Regional-scale GIS-based assessments of buffer effectiveness for'
water quality protection to inform policy and program development.

Landscape Scale Assessments . '~..':.~.' .
• State and County-Scale Buffer Suitability Assessments:' GIS·

based assessments to determine where buffers can achieve,
biodiversity, water quality, soil, and economic diversification·goals.

Site Design and Management

• Buffer$: An economic analysis spreadsheet tool for.~vah,,I~!ingthe
installation or removal of buffers in ,acropfield.' " '" ,,",, ' . ,:

• Buffer Width Estimation Tool: A set of graphs fordetermioing
expected effectiveness of varying buffer wldths for treating water-
borne pollutants. ,', , ; ", . .

. :.. ...
• CanVis: Photo-editing software that allows planners to add.buffers

into an existing photo to depict design alternatives.' '

Contact Information:

Dr.MicheleSchoeneberger,ProjectLeader
Emailmschoenenberger@fs.fed.us

GaryBentrup.ResearchLandsc~pePlanner
Emailgbentrup@fs.fed.us

www.unl,edu/nac/conservation/ Ph. 402-437-5178
----_._---------"---

CropProtecaon
AgrolOltl.lry
Biodiv,rlity
R4tCltllUon
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Buff.r Suitability A." •• ament:
Surface'Runoff Sediment Trapping Efficiency

Funding lor tllis ellort,s provided through the USDA National Agroforestry Center (which is part of
tne USFS Rocky Mountain Research Station and USFS State and Private Forestry), and the
University of Missouri Center for Agroforestry under cooperative agreements 58·6227·1·004 with
the Agricultural Research Service-Dale Bumpers Small Farms Research Center and CR 826704-
01-2 with the US Environmental Protection Agency.

April ().j
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Optimizing Conservation Benefits
of Tree-Based Buffers

Tree-Based Buffers Can:

• Control soil erosion
• Enhance and protect water quality

• Enhance fish and wildlife habitat
• Reduce flooding
• Conserve energy
• Protect buildings, crops, and livestock
• Provide marketable products
• Create recreational opportunities
• Improve visual aesthetics
• Sequester carbon

Achieving environmental protection and agricultural production goals
is a challenge facing many natural resource managers and landowners in the
US. Tree-based buffers are permanent vegetation strategically placed in
riparian and upland areas that can improve ecological functions, while
providing economic and social benefits. Optimizing these benefits requires
that buffers be planned and designed using information from a variety of
scales.

PLANNING AND DESIGN FOR TREE-BASED BUFFERS

The USDA National Agroforestry Center (NAC) is developing a planning
framework that integrates regional, landscape, and site scale information to
serve a variety of purposes that range from guiding policy and programs to site
design and management.

Regional Reconnaissance
Information at the regional scale highlights the interconnectedness of
resource issues and helps guide polices that influence application and
adoption of tree-based buffers.

Landscape Scale Assessments
GIS-guided assessments are used to determine critical landscape
functions and where buffers should and should not be used to
achieve multiple objectives.

Site Design and Management
Site-scale planning incorporates the larger-scale information with site-
specific conditions and landowners goals to generate functional buffer
design alternatives.

''Planningis bringing the future into the present so that you
can do something about it now." Alan Lakein
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Introduction
17JCState of Minnesota is a leader in the

C/J!"i:,t;lIlCH wreath and greens industry. This is a
credit not only to the state)s balsam resource) but
lJ/Oj'C importantly to those who are supplying the
b(}l/~qhs awl products with their hard work) com-
mitment to quality) and knowledge of sustaining
tlJe resource.

It has taken generations of effort to build this
industry that is now directly and indirectly
employing thousands of people in Minnesota.
Proper management of the resource will allow
tiJi.\"'.ruccessstory) to be told for years to come.

The Biology of Balsam
Balsal11tlr is a short -lived, cold climate tree of the

northern lake states. It requires abundant soil mois-
ture and a humid atmosphere. In wetlands it grows
in pure stands or in association with other tree
species like black spruce, cedar, and tamarack. On
higher ground balsam fir is typically found in the
understory of pine, aspen, and birch stands.

Balsam tlr has typically been harvested for use in the
pulp and saw timber industries and young balsam fir are
Llsedas Chlistmas trees. Its flat, dense, dark green nee-
dles are well-suited for wreaths and holiday decorations.

• "

Harvesting Considerations
"Take what you need. Pay your respects. Leave tlJerest. "
First Nation Tribal Elders

The gathering of balsam boughs and their manu-
facture into evergreen holiday products is a long-
standing heritage of Minnesota's northwoods. These
same woods are the beauty, recreation, and the eco-
nomics of thousands of citizens, and the habitat of ~1

myriad of woodland animal species.
A healthy and sustainable balsam bough resource is

a responsibility of all citizens. The following guide-
lines have been established for the sustainable harvest
of Minnesota r s balsam bough resource.

Thoughtful pruning. Proper harvesting. Most bal-
sam boughs are harvested from early October to early
December. Boughs retain their needles the best if the
branches are harvested after the second hard ti-ost.

The harvesting of balsam boughs is a critical ele-
ment in preserving and promoting a healthy balsam
bough resource and annual harvest.
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Before

After

Fir better - or worse
• Harvest boughs from the bottom half of the tree.

The wreath industry prefers the flat orsemi-round
boughs that are typically found at the bottom of
balsam trees. The round, rough-looking boughs
of the upper part of older tress are not suitable for
usc in the wreath industry.

• When harvesting branches from the bottom of the
tree, leave a portion of each pruned branch for
regeneration. This will ensure balsam boughs for
the future.

• When harvesting from smaller trees, leave at least
50 percent of the balsam tree's limbs intact in the
upper portions of the tree.

• Harvested branches should have ends no larger in
diameter than a pencil. As you harvest along the
branch, leave part of the branch for growth and
regeneration.

• H;rvest boughs from trees that are greater than 7
feet high.

• Choose trees to trim that stand beyond 50 feet of
public roads so that the aesthetic value of balsam
trees can still be enjoyed by passerbys.

o

Applicable Laws/Regulations
Get a permit, written consent or a bill of sale!

Permits are required for harvesting balsam boughs
from public lands in Minnesota. Permits can be
obtained from Department of Natural Resources
Forestry offices, forestry offices of the Chippewa and
Superior National Forests, tribal headquarters on
reservation lands, and county land management
offices located in county seats.

State law requires a permit, written consent, or bill
of sale to be carried whenever cutting, removing or
transporting boughs whether the land is publicly or
privately owned.

A new law in 2002 requires individuals who buy
more than 100 pounds of cut bough/decorative mate-
rials in a calendar year to purchase a "bough buyer's
permit." The permit requires information to be
recorded concerning the bough seller's name and
address, a form of written consent for picking, and the
government permit number, and legal description or
property tax identification number of the land from
which the boughs were obtained. The permit will cost
$25, with that fee reduced to $10 if buyers have
attended an approved annual workshop or other orien-
tation session for balsam bough harvesters and buyers.

These workshops are generally offered in the early
fall of the year; dates and times are publicized in local
newspapers. Or, contact: BetterFORESTS Magazine
at 218-759-7730. Email: kathleen@uslink.net

mailto:kathleen@uslink.net


•••••••••••••••••fir'•••••••••••••••••r•••••

Introduction
Birch is a very versatile tree. Virtually all

parts of the tree have been used in some way ~n ~he
past. This use continues today but to a very ltmtt-

ed degree. The best known
and most distinguishing
characteristic of the tree is
the shimmering white bark.
To many the birch tree with
its white bark symbolizes the
northwoods.

The bark of the birch tree
is one of the more important
nontimber forest products in
the northern forest. For
many centuries, birch bark
was essential to forest
dwellers throughout the
northern forest. Birch bark
was important from birth to

death j(Jl' the Ojibway of the northern, Great Lakes
rClJioll.It was used for food preparatwn and stor-
17]'c, water travel, heating, and coverfor dwell~ngs.
Although birch bark has been replaced by plasttc
and paper products, it remains an important
'fJU1terialfor artists and wild crafting.

Paper birch and related white barked birches
ocm,. at northern latitudes around the world.
W/JCl'eeper they occur the bark is used in one way

OJ' mtothC1~Although there are similarities in the
types of objects made from bir~h. bark from t~ese .
various regions of the world, tt tSposst~le to tdentt-
/1/ some unique features f~om each regwn. For
e.\'tHrlple,in North Amertca, she~ts of bark. ofvar-
iow sizes are used to make contamers of different
/zi1/ds)including the birch bark canoe. The bark is
Clltfollowed by sewing with spruce root, basswood
bar/( cedar bark and other natural and manu-
fact,;red materials to allow shaping or if lar;g~r
pieces are needed they may be sown together wtth
one of the materials mentioned above. The .
Ojibway people often decorated small contamers
with porcupine quills. Northern Europeans
(Scandinavia and Russia) commonly cut the
sheets of bark into strips and wove the strips into a
varietv of items-for example back packs, shoes
and baskets. They also used small sheets of bark to
'fna/u canisters for food storage. Russian work
C011l1n071lvseen today in gift shops in the U.S. are
hilJhly decorated with figures made by stamping,
Cl~tti'ngor applique techniques.

Birch Biology/Management
Birch trees grow in pure stands and stands with

various mixtures of conifers and other hardwoods. The
mix of species depends on past disturbances, soil con-
ditions' and latitude - the farther north the fewer hard-
wood species. Occurrence ranges from some of the
poorest soils (for example mine tailings) to relatively
rich soils that support northern hardwood fc)rests.

Regeneration occurs from seed and sprollting from
the base of standing trees and the stumps of cut trees.
Sprouting occurs in most trees up to age 40 to 50
years and then declines as trees lose vigor. The num-
ber of sprouts produced initially ranges from several
to many hundreds depending on the size and age of
the tree. But the number of sprouts decreases and at
maturity there are usually 2-4 trees/clump. A stand
that has reproduced mainly by sprouting has a very
characteristic appearance - groups of U'ees each grou p
in the same location as the parent tree.

An individual birch tree can produce hundreds or
thousands of seeds and a stand of birch many millions.
These large seed crops occur at 3-4 year intervals.
Birch seeds germinate best on bare mineral soil or
where the organic layers have been mixed with miner-
al soil. Birch seedlings grow much slower that sprouts
at least in their early years - it may take a seedling 5-
10 years to grow to 5-6 feet, a sprout can grow to that
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• height in 1-2 years. The rate of height growth of both
• sprouts and seedlings can be greatly affected by shade
• ~llld browsing by deer and hares.
• Birch is usually managed in stands where trees are all

the same age (even-age management). This usually
• means stands are removed by clearcutting and regen-
• crated from seed, sprouts or more likely a combination

of seeds and sprouts. Usually some sort of additional
• disturbance, in addition to that done during logging,
• is required to provide the best seedbed for germina-
• tion. The number of different trees species growing

with birch is usually determined by the number of
• species present before logging of the mature stand.

• Harvesting Considerations
• There are 5 really important things to consider
• when harvesting birch bark.

•
• Always have the permission of the landowner to

harvest bark.
• • Harvest bark from trees that are planned to be cut
• in the near future - this is not always possible.

• The outer layer of bark is all that is harvested.
• Damage the inner layer of bark as little as possible
• when harvesting the outer layer. The thickness of

the outer layer is usually not more that 1/8 -_
• inch - the inner layer is about 2-3 times thicker
• than the outer layer of bark.

•
• The best time of the year to harvest bark usually

tails sometime between mid-June and early July.
• Each tree will vary somewhat. If you are not sure if

•
a tree is ready, one can make a small test cut at the
base of the tree. Bark harvested before or after this

• prime period is sometimes referred to as winter
• bark - it has a different color than the summer

bark. Much greater care is required in removing
• bark from the tree.
• • Once the bark is off the tree it should be rolled

•
length-wise or at right angles to the way
it was on the tree. The bark has the ten-
dency to "want to" roll up in the same
way that it was on the tree. It is difficult
to unroll if it does that, particularly
once it has dried. The bark can either be
stored rolled up or flat with some
weight on top to keep it from curling,
especially at the edges.

Bark quality varies greatly from tree to
tree. The bark from each tree has a dif-
ferent variety of uses. Important bark

characteristics to consider
are: size and density of the
lenticles (black "eyes");
roughness; density of
branch scars; bark thick-
ness; and tendency for bark
to come apart in layers.
The width of a piece of
bark can be estimated by
multiplying the diameter
of the tree by 3 - the
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\ ~~ '. . '. . J'~". . "-~ -t.' '--.~"~'~

•••••••
=

____...
Natural tmdcncy to roll ,' ilp/A,

I \~ IJIfIlJ

-=-
7"---- -

Inner
Bark

length by how high up the tree one can reach (with or
without a ladder).

Bark is usually harvested from larger trees (6 inches
diameter and larger). But smaller trees have some very
interesting bark colors arid this bark can be used to add
interesting detail to baskets.

Bark can be collected from dead and down trees.
This bark tends to be somewhat more fragile than bark
from living trees, but it is very useful for some things.

Applicable Laws
ALWAYS know who owns the land from which you
want to harvest bark - and RESPECT the wishes and
requirements of the landowner.

There is no uniform set of regulations regarding
harvesting at the present time. Obviously every pri-
vate landowner has their personal rules. The following
are some situations that exist:
1. Some counties do not give permits. They preter to

have the bark harvester contact tlle logger that has
purchased a timber sale. The logger will decide
whether or not to give permission to harvest.

2. State lands require a permit and a fee is charged.
3. U.S. Forest Service requires a permit.

Frequently Asked Questions
1. Where can I find out where to harvest bark?

• Determine who owns the land that might have
harvestable bark.

• Contact county, state or federal offices for areas
where bark might be available.

• Put adds in the paper, contact friends - any
method that lets people know that you are
interested in harvesting bark.

2. Does removing the bark kill the tree?
• It can kill the tree. Some knowledgeable

harvesters estimate that up to 20% of trees from
which bark is removed die.

• If you harvest bark from trees that are to be cut
soon then this is not a concern.

• If the procedures outlined above are f(Jllowed
there will be little effect on the tree. It is very
important to understand the best time of the
year for harvest and to do little or no damage to
the inner layer of bark.

3. Does removing the bark affect the lumber quality
of the tree?
• It can. Again if the bark is removed at the right

time of the year and if care is taken in cutting
into the bark there should be little effect.



•••••••••••••••••••••••••••••••••••••••

The Biology of Lycopodium
Lycopodium, commonly known as clubmoss, occurs
relatively frequently in northern hardwood lon.:sts.
Each particular Lycopodium species has a charKtcr-
istic modular growth form witl1 either ~lbO\'e- or
belowground rhizomes, common branching angle,
as well as a characteristic method of vegetative repro-
duction (commonly observed) and of scxLlal repro-
duction (rarely observed).

The aerial stems for all Lycopodium species have
two functions: photosynthesis and spore produc-
tion. When the aeriaJ stems reach maturity (between
4-6 years), they may produce strobili or cones that,
in turn, torm spores that are necessary in the scxual
reproductive cycle of the plant.

Vegetative reproduction is the primary method of
reproduction for Lycopodium species, contributing to
its spread or increase in cover in a given area. An
entire plant may have both above- and/or belo\\'-
ground parts. A single plant may include many aerial
stems. Many plants may make up a 'clone.' A clone is
a group of plants that are all genetically identical.

Introduction
Lycopodium comesfrom the Greek words "luko"
(ll'OIj) Cl1ui "podos" (foot); thus the common name
(d' "IPOIj')S paw" or IIwolfsfoot." Despite the com-
mOll JU7J1lC of clubmoss) Lycopodium speciesare not

related to mosses)but rather
to ferns. They are ever;green)
perennial) clonal) and rhi-
zomatous in nature,

Lycopodium species (pri-
marily the aerial stems) are
collected and have various
uses including: winter sea-
sonal decorations) floral
industry) medicinal and
homeopathic remedies) his-
torical aboriginal uses)and
whole plant harvest for nat-

IImli:::.illlJlandscapes. The spores)when mature) are
IJ~7I)l)'flmlllnable and can be used for pyro-technics
ilnd fin' Jpn:ial effects. In fact) the first photogra-
p/)(I'S used Lycopodium sporesfor flash powder, and
olle ofthefin1 photocopy machines used Lycopodium
sporesas fl carbon source. In addition) due to their
1'1')'.' fine texture) spores were used in toilet powders)
lIl11l:cltp) and coatings for pills.

A variety of species of Lycopodium occur in
northern fiJrests. The most common of these are:

Lycopodium dendroideum
(Round-branch ground pine)

Lycopodium obscurum
(Flat-branch ground pine)

TlJey arc also known as "Princess pine",

Harvesting Considerations
The princess pines are most frequently harvested

and are primarily used as decorative 'greens'. They
are commonly found in aspen/birch forests, but may
also occur in moist rich woods as,well as in bogb,)'
areas. Their tree-like branching aerial stems resemble
small pine trees, hence the common name of
Princess pine or ground pine. Ground pine species
have lateral branches (rhizomes) that commonly
grow or 'run' 4 to 6 inches belowground.



Ground cedar is another frequently harvested into the air, and fall onto the newly disturbed area of
• species on private lands with landowner permission; forest floor. This newly disturbed area will quite
• it is not typically allowed for harvest on public lands. probably have exposed mineral soil; creating poten-

It also has tree-like branching aerial stems that tially prime conditions for spore germination and
• resemble small cedar trees, but the lateral Stromboli genetic recombination (alteration of genera-
• branching (rhizomes) run along either at \ tions).

the surbce of the soil or just below the • To ensure future Lycopodium har-
• surbce in the litter layer. vest opportunities, take only the
• • The most efficient way to har- mature aerial stems and leave the

•
vest the ground pines is to pluck immature stems for a funue har-
or dip the mature aerial stem vest. At least two years should be

• near the base of the stem at allotted between harvests in the
• ground level, leaving the same area to allow for enough

belowground portion of the time for an increase in vegeta-
• plant undisturbed. Because it tive expansion of cover and will
• has not yet been determined provide good insurance for

whether it is less stressful to future harvest operations.
• the plant to have the aerial Also, by skipping a year or
• stem plucked, it is recom- two between harvests in the

mended that they be clipped Cut here. same area, you will allow
• scissors or sharp hand-held ./ time without disturbance for
• pruners. Harvesting individual ./' possible spore germination
• mature aerial stems in such as and for the potential for the

\\,~1V as to not disturb the under- development of new plants
• grc;und rhizome may enhance the and new genetic material.
• survival of the plant and may Any abrupt and intensive alter-

increase or even stimulate below- ation of growing conditions can
• ground rhizomal branching. There is make it difficult for the survival of
• S( line concern that plucking may impact or any type of existing ground vegetation.

disturb the belowground portion of the plant. When considering whether to gather any forest prod-
• To harvest the ground cedar (Lycopodium com- ucts, it is important to consider taking it in moderate
• pbnatum), it is easiest to grab hold of a mature stem quantities. Following the general advice of the First
• with strobili, give it a gentle tug, and then gradually Nation Tribal Elders,

loosen the remaining length of rhizome from the lit- "Take what you need. Pay your respects. Leave the
• ter layer of the forest floor. The rhizome may be rest. "
• clipped near the base of the mature stem in hand,

•
leaving some of the remaining plant parts (rhizomes
and aerial stems) to regenerate vegetatively.

• • According to the leading buyers in the Lake
• States area, only the mature aerial Lycopodium

stl'ms (the 4-6 year old stems that have produced
• strobili or cones) are considered to be economically
• valuable .

• Most Lycopodium is gathered in the fall of the
• year, typically beginning around September. Most
• ground pine and ground cedar is used for holiday
• decorative purposes, thus the fall is an appropriate

time to begin collecting in order to get materials to
• regional buyers in time for preparation for use. This
• time t!'ame also coincides with when the

l.ycopodium spores are mature and ready for disper-
• s~ll.The commotion created while gathering allows
• spores to be cked out of the strobili, dispersed

••••

••

Applicable Laws/Regulations
Typically a permit is required if you plan to harvest
Lycopodium species on public lands. The ground
pines (Lycopodium dendroideum and Lycopodium
obscurum) are the predominant species allowed for
harvest on public lands. Check with the particular
public land agency in question to get the specific
rules and regulations for the area where you plan to
harvest. If you plan to harvest Lycopodium on pri-
vate land, landowner permission is required.

Federal National Forest Lands in the Lake States
area: Ground pine species are allowed for harvest
through a minimal fee permitting process.

State Forest Lands: In Minnesota and Michigan, a
minimal fee permitting process allows ground pine
species harvest. Harvest by permit is not allowed on
Wisconsin state forest land.
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Harvest boughs from the bottom half of the tree. The
wreath industry prefers the flat or semi-round boughs
that are typically found at the bottom of balsam trees.
The round, rough-looking boughs of the upper part of
older tress are not suitable for use in the wreath industry.

• When harvesting branches from the bottom of the tree)
leave a portion of each pruned branch for n:gel1Lr~1ti()l1.
This will ensure balsam boughs for the future.

• When harvesting from smaller trees, leave at least :i()
percent of the balsam tree's limbs intact in the upper
portions of the tree.

e-----=
"a'••••

• Always have the permission of the landowner to harvest
bark.

• Harvest bark from trees that are planned to be cut in the
near future - this is not always possible.

• The outer layer of bark is all that is harvested. Damage
the inner layer of bark as little as possible when harvest
ing the outer layer. The thickness of the outer layer is
usually not more that 1/8 - _ inch - the inner layer is
about 2-3 times thicker than the outer layer of bark.

See reverse
~

Natural tC1ldenev to roll

•••••••...,_
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The most efficient way to harvest the ground pines is to pluck or clip the matlln: ,Inial
stem near the base of the stem at ground level, leaving the belowgrow1li portion of the pl.1I\1
undisturbed. Because it has not yet been determined whether it is less stressful to thc pl.1I\1
to have the aerial stem plucked, it is recommended that they be clipped with a sharp instIll-
ment such as a scissorsor sharp hand-held pruners. Harvesting individual mature aerialstcms
in such as way as to not disturb the wlderground rhizome may enhance the survivaloCtilc
plant and may increase or even stimulate belowground rhizomal branching. There is S()\ Ill'
concern that plucking may impact or disturb the belowground portion of the pl.mt.

To harvest the ground cedar (Lycopodium complanatum), it is easiest to grab h(lil:
of a mature stem with strobili, give it a gentle tug, and then gradually loosell the
remaining length of rhizome from the litter layer of tlle forest floor. The rhizome Ill!}
be clipped near the base of the mature stem in hand, leaving some of the remaining
plant parts (rhizomes and aerial stems) to regenerate vegetatively.
• According to the leading buyers in the Lake States area, only the mature a'Ti~li
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• Harvested branches should have ends no larger in diame-
ter than a pencil. As you harvest along the branch, leave
part of the branch for growth and regeneration.

-j

• Harvest boughs from trees that are greater than 7 feet
high.

- - - - - - -

- ~ J ••• 0- •
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• Choose trees to trim that stand beyond 50 feet of public
roads so that the aesthetic value of balsam trees can still
be enjoyed by passerbys.

• The best time of the year to harvest bark usually falls
sometime between mid-June and early July. Each tree will
vary somewhat. If you are not sure if a tree is ready, one
can make a small trial cut at the base of the tree. Bark
harvested before or after this prime period is sometimes
referred to as winter bark - it has a different color than
tht: slimmer bark. Much greater care is required in remov-
ing bark from the tree.

Once the bark is off the tree it should be rolled length-
wise or at right angles to the way it was on the tree. The
bark has the tendency to "want to" roll up in the same
\V~l\' that it was on the tree. It is difficult to unroll if it
does that, particularly once it has dried. The bark can
either be stored rolled up or flat with some weight on top
to keep it trom curling, especially at the edges.

Outer
Bark

Wood / ----
p;- .""=-- ("Test cut" •

_.
~

-

duced strobili or cones) are considered to be
Jv valuable.
• Most Lycopodium is gathered in the fall of the year,
typically beginning around September. Most ground pine
and ground cedar is used for holiday decorative purpose§,
thus the fall is an appropriate time to begin collecting in
order to get materials to regional buyers in time for prepa-
ratioll li)r use. This time frame also coincides with when the
Lv(opodium spores are mature and ready for dispersal. The
ClJll1l11olioncreated while gathering allows spores to be
kllockL:dout of the strobili, dispersed into the air, and fall
(Jilto the newly disturbed area offorest floor. This newly dis-
rurbed area will quite probably have exposed mineral soil;
LTeating,potentially prime conditions for spore germination
mel generic recombination (alteration of generations).

only the mature stems and leave the in1l11ature
stems for a future harvest. At least two years should be allot-
ted between harvests in the same area to allow for enough
time for an increase in vegetative expansion of cover and will
provide good insurance for future harvest operations. Also,
by skipping a year or two between harvests in the same area,
you will allow time without disturbance tor possible spore
germination and for the potential for the development of
new plants and new genetic material. Any abrupt and inten-
sivealteration of growing conditions can make it difficult tor
the survivalof any type of existing ground vegetation. \Vhen
considering whether to gather any forest products, it is
important to consider taking it in moderate quantities.
Following the general advise of the First Nation Tlibal
Elders, "Take what you need. Pay your respects.Leave the rest."
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orking Trees
for Agriculture

lVORKING TRH'S help
make agricultural

systems more
sustainable by

protecting crops and
livestock, conserving

natural resources,
improving human

environments, and
providing sources

of income.

Putting trees to work in
conservation and
production systems for

farms, ranches, and nearby
communities means planting
the right trees, in the right
places, and in the correct
design to achieve desired
objectives.

Agroforestry is a unique land
management approach for
landowners and anyone who
cares about working lands and
natural resources.
Agroforestry practices provide
opportunities to integrate
productivity and profitability

with environmental steward-
ship and result in healthy and
sustainable agricultural
systems that can be passed on
to future generations.

Agroforestry practices include
field, farmstead, and livestock
windbreaks; riparian forest
buffers along waterways;
silvopasture systems with trees
and forage growing together
for livestock grazing; alley
cropping annual crops with
high-value trees; forest farming
operations where high-value
specialty crops are grown
under the protection of a

managed forest canllpy; alld a
variety of special applicatiulls
to help manage natural
resource Issues.

Within a landscape-scale
management approach,
agroforestry can help to
reduce the zone or connict
between rural and urban land
uses. Tree-based butTers serve
as a zone of transition amI
help to "reconnect"
agriculture and communitics,
creating a more functional and
sustainable landscape.
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•nomic
Conserve Energy
Agroforestry practices can significantly reduce energy usc
throughout the year. Heating costs can be cut by 10 to 25
percent in homes protected by windbreaks, especially in the
high wind, low temperature regions of the United States. In
areas where hot winds are common, windbreaks can reduce
air conditioning demands. Living snowfences reduce the
need for snow removal, thus saving fuel, while field wind-
breaks improve crop water-use efficiency thereby reducing
irrigation costs.

Diversify Income
Fluctu,lting markets, unpredictable weather patterns, and
1l1ternatillnal competition are all a part of today's modern
,Igricultural world. Diversification reduces risk and can
11l,lketite difference between success and failure for a farm-
ing ur Llnching enterprise. Agroforestry can diversify farm
aIllI ralll'h income, increase crop yields, and conserve natur-
al rl·sources.

Valuable products harvested from agroforestry practices
inc Iude: wood for energy generation, paper production, and
landscaping chips; fruits and nuts; wood shavings for ani-
l1lal bedding material; Christmas trees; saw logs for dimen-
~ion IUl1lber;high-value timber products such as furniture-
lJuality wood and veneer logs; and specialty crops like dec-
urati\e Ilorals, mushrooms, herbs, medicinal plants, and
cra n ma terials.

a

Enhance Productivity
Farm productivity and product quality can be increased
substantially when agroforestry practices are utilized.

Windbreaks protect crops, livestock, and soil and water
resources. In cold weather, livestock protected by trees
exhibit improved weight gains of as much as 10 percent and
require up to 50 percent less feed. Milk productiun has been
shown to increase by eight to 20 percent. Windbreaks can
greatly reduce or
eliminate disastrous
losses of newborn
Iambs and calves
from blizzards.

In dry climates tree
windbreaks can
increase row-crop
productivity by as
much as 25 percent
and hay yields by
60 to 80 percent. This is due to their ability to muderate the
effects of hot, drying winds which increase evaporatiun and
plant transpiration by crops.

.0.;",,,,.."'..•••. ~llBIII ~liJ_--'P-----5a2ra~liiII-------i---- •.~·:1.. -,- ,;.:....c.:~:;,__..

Meet People's Needs
People and communities are an essential part of agricultural
S) stems. Agroforestry addresses human needs by improving
the quality of life. Agroforestry practices not only apply to
rural f~lI"Ins,but to communities as well. In fact, agroforestry
pr,lctices, like windbreaks and riparian forest buffers, are
being put to work in and near communities to protect soil,
water, wildlife, roads, and buildings.

Green space ranks among the top five things people seek
\vht:n choosing a new place to live. When this includes
Working Trees, the green space can reduce noise, block
objt:ctionable views, moderate odors, and filter dust.

Aesthetics
Agroforestry practices
generally add desirable
variety that enhances the
visual quality of the
landscape. When
designed properly, agro-
forestry practices can
also provide more
comfortable working
environments by screening undesirable views, odurs, and
noise; reducing wind speed; and providing opportunities ror
viewing wildlife.
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Im'Ol-porating lVORKL\(; TRl:T.'l· into the landscape will increase
agrkultural productivity, prote(~t natural resour<~es, provide new

.Jurcl'S of income, and enhance environments for people and ·wildlife.
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Forest Farming
In I(\rest hrming, high-value specialty
c :'(IJlSan: (lilti\ at cd under the protec-
t 1"11(\1';1 I(ll'est callupy that has been
11l(ldilied tll provide a desired amount
,>I sh~ldc', Ci"llpS like ginseng, shiitake
1111IShroollls,and decurative rems are
~()Id Il\r llledicinaL culinary, or orna-
Illl'lll~dlIses, Forestl~lIming provides
;1:1~Idded incume while trees are being
",',1\\ n for high-value wood products,

restr y Practices,--------..-------------,.,..,..~,'""..;,,"','

Incurporating agroforestry practices can increase agricultural productivity, protect natural resources, provide new sources of
income, and enhance environments for wildlife and people,

Windbreaks
Windbreaks ,U'C rows of vegetation used
III reduce and redirect wind, Field wind-
hre~lks improve crop yields and water-
thc' crticic'ncy. and reduce wind erosion,
1,1 \ cstllc' k \1 illllbrc;lks help reduce cli-
111;llCstl'c's,; UIIanimals, feed consump-
li(lll. ;Ind \ i,sual illlpacts, Farmstead
\1 illdbrl\ti" c'nhallc'e living and working
,';1\ ironIl1cnis, add value to your home,
:llld help conscrve energy, Living
,n()\dences keep roads clear of drifting
snll\\' and increase driving safety.

B. Silvopasture
Silvopasture systems combine trees
with forage and livestock production,
In conifer stands the trees are managed
for long-term, high-value saw logs,
while the understory is managed for
forage production to support livestock
grazing. In Christmas tree plantations,
carefully managed grazing provides an
alternative to mowing, Some nut and
fruit orchards may also be grazed.

E. Riparian Forest Buffers
Trees, shrubs, and grasses in riparian
zones (those lands adjacent to
streams, ponds, and wetlands) butTer
water bodies from negative impacts
li'OlD adjacent agricultural lands,
Natural or re-established streamside
forests provide ecological functions
and reduce non-point source pollution
of waterways, reduce bank erosion,
and increasc biodiversity.

C.Alley Cropping
In an alley cropping system, an agri-
cultural crop is grown in the alleys
between widely spaced rows oftn:es
The agricultural crop provides for an
annual income while the trees produce
a long-term income. Fine hardwoods
like walnut, oak, ash, and pecan arc'
favored species in alley cropping S\'S-

tems and are managed for high-value
lumber or veneer logs, Nut crops C~1ll
be another intermediate tree product.

F.Special Applications
Tree and shrub plantings may be used
to help solve special resource concerns,
Some special applications include the
utilization of wastewater or irrigatil\n
tailwater to produce a short rotatiun
woody crop, and plantings to help sta-
bilize streambanks and floodplains,
Any agroforestry practice can be
designed to enhance wildlife habitat
and to optimize carbon storage.
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Air Quality
'I'll.: leaves and
branches of the tree
and shrub canopy
help filter and
absorb air
pollutants including
dust particles and
moisture droplets.
Tree canopies also
create cooler temperatures resulting in reduced smog levels.
Ongoing research suggests that trees and shrubs may help
mitigate air quality impacts oflivestock and industrial odors.
Windbreaks can improve chemical spray efficiencies and
reduce off-site spray drift.

A key consideration for rebalancing the global carbon cycle
is to lind ways to promote the increased growth of trees and
shrubs. Trees store carbon dioxide in their wood as they grow
~lnd(an contribute greatly to reducing atmospheric carbon
diuxide levels.

Water Quality
Working 7i'I!CS protect water quality and safeguard clean
water supplies for fish, wildlife, and people. Agroforestry
practices, combined with other appropriate practices, create
conservation buffer systems to control both point- and non-
point source runoff from agricultural operations.

Trees and shrubs in riparian zones filter surface runoffladen
\\ ith sediment, nutrient, chemical, and biological contami-
nants. Trees also help to stabilize streambanks by armoring
hanks against the force of flood waters. Tree and shrub roots
absorb contaminants in shallow groundwater and also protect
streambanks by holding soil particles together.

Soil Quality
Sediment eroded from crop fields and construction sites carries
unwanted pesticides and excess nutrients into ditches, streams
and water supply reservoirs. Eroded soils are less productive
due to loss of organic matter, nutrients, and soil structure.
Trees, shrubs, and other permanent vegetation in the landscape
create stable areas that reduce or eliminate wind and water soil
erosion. Windbreaks or alley cropping systems placed on
contours within a field limit the distance water can move
downhill, thereby reducing its velocity and erosive power.
When these practices are placed perpendicular to erosive
winds, the reduced wind energy results in less erosion.

Plant Quality
The quality of plants
grown in association
with Working Trees is
often improved. In
orchards, vineyards and
vegetable tields shel-
tered by trees, the pro-
duce has less bruising, scarring, and premature drop normally
caused by wind. Pollination by insects is improved due to
reduced winds. Trees and shrubs grown near crops and
gardens can harbor birds and beneficial insects that feed on
pest insects and mammals.

Wildlife Habitat
Agroforestry practices can improve both tenestrial and
aquatic habitat. Extensive agricultural activitics otkn kad to
a reduction in the amount or quality of wildlife habitat.
Agroforestry offers a unique opportunity for improving
habitat in agricultural landscapes.

Populations of many wildlife species often increase with the
addition of trees and shrubs into agricultural areas. This
increase provides opportunities for both
hunting and recreational uses,
such as birdwatching.
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Where To Get More Information
For local assistance, contact your nearest USDA-NRCS
office, County Extension Office, Soil and Water
Conservation District, State Forestry Agency, or a local
natural resource consultant.

For more information at the national level, contact the
USDA National Agroforestry Center (NAC), ~
Last Campus-UNL, Lincoln, NE 68583-0822. '
Telephone 402-437-5178.

Revise as needed - The planning process is a learning process for the planner and the landowner. New information
olicil leads to better assessments of problems and limitations, changes in priority, and new or modified objectives. If moni-
toring suggests that the planning objectives are not going to be met, the plan can be revised and re-implemented. This kind of
planning alier the practice is installed is sometimes called "adaptive management."

Whcn considering how or where to incorporate Working Trees into your production system, keep the following ideas in mind.

Determine Objectives - Before you design and install an agroforestry application, you have to know what you want it
to accomplish. Initially, a landowner may have only a general idea of problems to solve or conditions to improve. This pro-
vides a starting point, but both a site- and a landscape-scale assessment should be conducted.

Site Assessments identify more clearly a landowner's initial ideas and verify his or her needs. They should also identify
other conditions that could be improved by, or limit the effectiveness of, agroforestry at the site.
Landscape Assessments identify resource conditions and problems in the surrounding area that could affect, or be
affected by, an agroforestry practice at the landowner's site. For example, a site might be within a critical breeding area
for certain at-risk species of wildlife or drains to a stream that provides drinking water to a local community.

Develop Alternatives and Select One - Formulating a viable alternatives typically requires repeated design, eval-
uation, and refinement. A complete agroforestry design indicates its location, size, and vegetation composition, as well as
how the practice should be managed. Professional judgement, environmental impacts, accepted rules-of-thumb, and scientif-
ic mudels can be used to estimate how well a design may achieve each planning objective.

Implement and Monitor - Small agroforestry projects can be installed with a minimum of planning, however, rela-
tively large and more-complicated projects may require implementation planning to organize numerous activities, people,
and equipment, particularly if installation is a long-term activity. After installing the selected design, monitor how well each
of the planning objectives (and other criteria) are being met. Some objectives may not be achieved for several years. In these
cases, regular monitoring can still help determine if there is satisfactory progress toward fulfilling the objectives.

This brochure was developed by the USDA National Agroforestry Center (NAC).USDA
~
National
Agroforestry
Center

NAC's Mission: The USDA National Agroforestry Center (NAC) is a partnership ofth~ USDA Forest Service, Research & Development
(Rocky Mountain Research Station) and State & Private Forestry and the USDA Natural Resources Conservation Service. NAC's purpose is
to accelerate the development and application of agroforestry technologies to attain more economically, environmentally, and socially sus-
tainable land-use systems. To accomplish its mission, NAC interacts with a national network of cooperators to conduct research. develop
tcchnologies and tools, establish demonstrations, and provide useful information to natural resource professionals.

Address: USDA National Agroforestry Center, East Campus - UNL, Lincoln, Nebraska 68583-0822. For a supply of brochures, contact
Nancy Hammond at nhammond@ftfed.lIs, or fax 402-437-5712. For morc information on NAC, contact Rich Straight, 402-437-S178 ext.
24, rstraight@fs.fed.us or Bruce Wight, ext. 36, bwight@po.nrcs.usda.gov.

USDA policy prohibits discrimination because of race, color, national origin, sex, age, religion, or handicapping condition. Any person who
believes he or she has been discriminated against in any USDA-related activity should immediately contact the Secretary or Agriculture,
Washington, DC 20250.

First Edition 1994
Second Edition 1997

Third Edition 1999

Fourth Edition 20()O
Fitih Edition 20U3

mailto:rstraight@fs.fed.us
mailto:bwight@po.nrcs.usda.gov.
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Visual Simulation Guide
Guide

The Visual Simulation Guide is a multi-media
CD reference manual on how to use image-
editing software to create visual simulations
for natural resource planning. It provides
guidance on how to plan a simulation project,
acquire images, edit an image, and accurately
locate and size objects in an image. Several
natural resource planning projects are provided
as working examples.

Toorder a free copy of the Visual Simulation
Guide: Log onto www unl adulnac/simu/ation

USDA National
~ Agroforestry
-Center

a collaborC'ltive partnership of:

~~NRCS
February 2005



CanVis is an entry level image-editing software
program for creating visual simulations of
proposed conservation design and management
scenarios.
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Photo-realistic simulations communicate ideas
in a way that line drawings and words cannot,
making this technology appropriate for any
activity, program, or project where visual media
would enhance communication.

One of the main benefits
of Can Vis is the
collection of object
libraries which contain
images of plant
materials, agricultural
elements, people,
wildlife, and park
elements that can
quickly be edited into
the base image.

To order a free copy of Can Vis: Log onto
www unL edu/nac/sjmuLation

NATIONAL
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We have heard that
you would like more,
regular communication.
with the Woodland :.:
Advisor Program. This
is our first attempt;: '.
please let us know how
we've done! .

Special points of •'... '
interest:

WoodmndAdwsorProgram
Newsletter

Volume I, Issue I April 2005

• Plant your trees the rig~t'
way.

• Bob Sonneberg, an ex;< .
emplary volunteer.

• Watch out for oak wilt. .

• Check upcoming volui1"';".
teer opportunities.

• Help us with photos and.
a calendar.

• Join us for upcoming

Inside this issue:

Oak Wilt 2 :'

Volunteering

Call for Photos

Upcoming Events

Suggested Reading

About us

Arbor Day, Earth Day, Plant Trees the Right Way
With Earth Day and Arbor Day coming up

shortly and the spring planting season on the
horizon, it seems appropriate to remind everyone
of proper tree planting techniques. So whether
you're planning an urban tree or a whole planta-
tion of trees remember cor-
rect planting is the first step
for a long, healthy, and valu-
able life for your tree. Be
sure to follow the proper
planting techniques outlined
below!

,
"'~' .. '".''': - .. " : ~..

\: .
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Proper tree depth

Picture from Tree
Trust: "Plant a Tree r------------,
the right way!"

Using a planting bar following furrowing.
Left: Plunge the bar into the ground at the angle
shown and push it forward to an upright position.
Center. left: Place the seedling against the flat side
of the planting hole. Center, right: Plunge the bar
into the ground 3 inches from the seedling. Right:
Push the handle of the bar forward to pack the
soil at the top of the roots.

Left: To close the hole, plunge the bar into the
ground 3 inches from the last hole. Center. left:
Work the bar forward, then pull it backward.
filling the hole. Center, right: .To fill the last hole.
tramp in the loose soil with your heel. Right:
Stamp down any loose earth around the seedling
to prevent air pockets.

Reference: "Planting Trees in Minnesota" by Marvin E. Smith
& Harold Scholten, http://www.extension.umn.edu!
distributioninaturalresourceslDD048 I.html#pm & "Plant a
Tree the right way" by Tree Trust. hrrp:llwww.treetrust.orgi
pdfsltree_planting.PDF

Bob Sonnenberg: Volunteering from Seed to Lumber
Bob Sonnenberg, an

avid Woodland Advisor
volunteer living near
New York Mills, MN,
has many projects run-
ning the gambit from
seeds to lumber.

He gathers seeds
and propagates them in
a small nursery to use
as seedling stock for
himself and his

neighbors. Once the seedlings
are grown he offers species and
placement recommendations.

Bob also helps community
members understand forest
management. He suggests ap-
propriate management activities,
and offers advice on how to get
a professional forester involved.

He is also working with a
professional forester to cruise
timber for community mem-

bers.
As if that doesn't keep Bob

busy enough, he is selectively
harvesting timber on his and the
adjoining property. He is felling
the trees, working on the roads.
processing the firewood, and
sawing and drying the lumber
before he markets the finished
material.

Bob, thanks for being such a
great volunteer!

http://www.extension.umn.edu!
http://hrrp:llwww.treetrust.orgi
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April IS-July 1 Peak Season for Oak Wilt Infections
If you believe you have an oak wilt problem

it should be looked at immediately. Preventing
infection centers and avoiding tree damage from
April I5-July I are the first forms of defense.
Quick removal of infected trees to prevent
neighboring healthy trees from infestation
through root grafting is the next major step to
preventing oak wilt spread.

All information for this article was summarized
from "How to Identify. Prevent, and Control Oak
Wilt" published by the USDA and prepared by the
U.S. Forest Service.
http://www.na.fs.fed.uslspfolpubslhowtoslht_oakwiltl
toc.htm

This is the time to avoid trimming or harvest
damage to oak trees. Oak wilt, a disease that
affects all of Minnesota's major oak species.
spreads more qUickly in spring and early summer
when beetles are flying and spore mats are pre-
sent.

Oak wilt in red oaks results in rapid leaf
discoloration and wilting. This usually happens in
late June or early July. Defoliation may be com-
plete within only a few weeks of symptom onset.

White oak symptoms include wilting leaves
and branch die-back but progression is much
slower. It can take several years for some white
oaks to die after the initial oak wilt infestation.

Leaf wilt due to Oak Wilt:
A white oaks

B red oaks

Vol unteer Opportunities Angela Gupta will coordinate the Woodland Advisor Volunteers and in so doing will try
to provide information about volunteer opportunities. To follow-up on these opportuni-

• April 29-May I, Cabin Days Expo. Minneapolis auditorium. Help U of M Extension staff a booth.
Contact Mike Reichenbach at (888) 241-0724.

• May 4.8 am-3pm. Red Pine Elementary. Eagan. Teach and assist classrooms to plant trees and
shrubs at school. Contact: Gail Nozal (651) 644-5800 x III
May 7, 7 am-Noon, Midtown Greenway, Minneapolis. Teach and assist community volunteers
to plant trees correctly. Contact: Gail Nozal (651) 644-5800 x I I I
May 9, 8 am-3pm, Braham Public School, Braham. Teach and assist classrooms to plant trees
and shrubs at school. Contact: Rebekah VanWieren (651) 644-5800 x 115
May 1I, 8 am-3pm, Andover High School, Andover. Teach and assist classrooms to plant trees
and shrubs on school grounds. Contact: Rebekah VanWieren (651) 644-5800 x 115
May 13, 8 am-3 pm, Woodland Elementary School, Brooklyn Park. Teach and assist classrooms
to plant trees and shrubs at school. Contact: Barb Spears (651) 644-5800 x I 13
May 14, 9 am-2 pm, Munisotarum Buddhist Temple, Hampton. Teach and assist community
volunteers to plant trees and shrubs. Contact: Gail Nozal (651) 644-5800 x II I
May 17,8 am-3 pm, East Central School, Sandstone. Teach and assist classrooms to plant trees
and shrubs at school. Contact: Barb Spears (651) 644-5800 x 113
May 19,8 am-3 pm, Ashby Public School, Ashby. Teach and assist classrooms to plant trees and
shrubs at school. Contact: Gail Nozal (651) 644-5800 x I I I
May 24, 8 am-3 pm, Westwood Elementary School, Zimmerman. Teach and assist classrooms
to plant trees and shrubs at school. Contact: Rebekah VanWieren (651) 644-5800 x I 15

• May 26, 8 am-3 pm, Sonnesyn Elementary School, New Hope. Teach and assist classrooms to
plant trees and shrubs at school. Contact: Rebekah VanWieren (651) 644-5800 x 115

• May 26, 8 am-3pm, Westview Elementary School, Apple Valley. Teach and assist classrooms to
plant trees and shrubs at school. Contact: Gail Nozal (651) 644-5800 x III

•
"The influence of

a beautiful, helpful •

character is •
•contagious, and

may revolutionize •
a whole town." •

•
Collier Graham •

First, we would love for all of you to send us your pictures.
We're interested in pictures of you working on your woodland,
volunteering as a Woodland Advisor, or just enjoying the forest.
Wildlife pictures and landscape pictures are also welcome. Pic-
ture format can be either an actual photo or an electronic piC-
ture, mailed to Angela Gupta, Extension Regional Center, 863
30th Ave. SE, Rochester, MN 55904, or e-mailed to
agupta@umn.edu. Please include with the photo the photogra-

pher's name and contact information and a brief description of
the picture.

If a volunteer comes forward to help with this project we
would also like to produce a calendar for the Woodland Advi-
sor Program using pictures from our participants. It would be
wonderful if we could use this calendar as a fundraiser for the
program as well. Photographers and creative calendar volun-
teers please give Angie a ring at (888) 241-4536.

http://www.na.fs.fed.uslspfolpubslhowtoslht_oakwiltl
mailto:agupta@umn.edu.
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Activities: Woodland Advisor Program Classes are underlined. For more information or to register please see the web-site www.cnr.umn.edulcfclwal
or call (888) 241-0724 ext 6466. This newsletter will replace the Woodland Advisor Program, brochure that has been arriving in your mailbox. So
please mark these dates!

Upcoming Events: April 2005

Friday, April 1, Happy April Fools Day!
Sunday, April 3, Daylight Savings Time begins: Spring forward.
Thursday, April 7, Tree Identification,6:00 - 9:00 p.m. Voyageurs National Park Center, Rainy
Lake
Friday, April 8, How to Use a GPS Receiver, 8:30 a.m. - 3:30 p.m. Rainy River Community
College
Saturday, April 9, Koochiching Forestry Field Day, 9:00 a.m. - 3:00 p.m. R. Hufnagle, Page
and Hill Forest Products Tree Farm, International Falls, MN
Friday, April 15, Income Tax Day: Don't forget about timber taxes.
Saturday, April 16, Value-Added Sawmill Tour: Schettl's Wood-Mizer Mill, 9:00-noon, meet at the
UCV Heintz Center, Rochester. Please pre-register.
Thursday, April 21,Measuring and Reading Your Forest, 6:00 - 8:30 p.m. Holzinger Lodge, Winona
Friday, April 22, Earth Day
Friday, April 22 & Saturday, April 23, Minnesota Forestry Association Annual Meeting, (Friday,
4:00 - 9:00 p.m.) and Saturday (7:30 a.m. - 3:00 p.m.) Hanging Horn Village, Barnam
Wednesday, April 27, Administration Professionals Day
Thursday, April 28, Kids to Work Day: Take a child to work in the woods with you!
Frida A ril29 Good Frida & Arbor Da : Plant a tree!

tfJ peoming Events: May 2005

•••••••••••

Tuesday, May 3, Recreational Trail Design, 6:00-8:30 p.m. Eagle Bluff, Lanesboro
Tuesday, May 3, Teacher's Day: If you've worked with a teacher during the year say thank you or
well done today!
Thursday, May 5, Insects and Diseases, 6:00 - 9:00 p.m. International Falls, MN
Thursday, May 5, Financial Aspects of Forest Management, from 6:30 - 8:00 p.m. Kanabec County
Courthouse, Mora
Saturday, May 7, How To Use a GPS Receiver, 8:30 a.m. - 3:30 p.m.
Sunday, May 8, Mother's Day
Thursday, May 19, Tree Identification, 6:00 - 9:00 p.m. Cloquet Forestry Center, Cloquet
Saturday, May 21, Growing and Tending Your Forest, 9:00 a.m. - 2:30 p.m. Public Services Building,
Mora
Saturday, May 21, Growing and Tending Your Forest, 9:00 a.m. - 2:00 p.m. Rochester
Thursday, May 26, Planting Trees and Controlling Competing Vegetation, 6:00-8:30 p.m. Heintz
Center, Rochester

peoming Events: June 2005
Saturday, June 4, Tree I.D. & Planting, 10:00 a.m.-4:00 p.m. Sugarloaf Cove Interpretive Cen-
ter, Schroeder
Thursday, June 9, Native Tree and Plant ID, 6:00-8:30 p.m. Quarry Hill Nature Center, Roch-
ester
Tuesday, June 14, Flag Day
Sunday, June 19, Father's Day
Tuesday, June 21, Summer Solstice
Saturday, June 25, Growing Your Forest Part 1 & Forest Measurements. 9:00 a.m.-3:00 p.m.
Sugarloaf Cove Interpretive Center, Schroeder

From The National Arbor
Day Foundation

"The cultivation

of trees is the

cultivation of
the good, the

beautiful, and

the enabling."

J. Sterling

Morton

••••

http://www.cnr.umn.edulcfclwal
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Suggested Reading
for tIns Quarter:

A four page brochure called
"Edible Woody Landscapes
for People and Wildlife"
Produced by Scott J. Josiah &
Jeanine Lackey, University of
Nebraska-Lincoln, School of
Natural Resource Sciences
and Cooperative Extension. It
can be found at: http://
agebb.missouri.edu/macl
links/linkview3.asp?
calnum=1070&linknum=4033
or you may order a free copy
via on-line registration at:
http://www.unl.edu/nac/
order.hlml

Woodland
Advisor
Program

UNIVERSITY OF 1\·iINSESOTA

Extension
SERVICE

Extension Regional Center, Rochester
863 30th Avenue SE
Rochester, MN 55904-4915

Phone: (888) 241-4536
Fax: (507) 280-2872
E-mail: agupta@umn.edu

Return Service Requested

The NEW Woodland
Advisor Newsletter

This is the first issue of the new
and improved Woodland Advisor
Program Newsletter. We. the
organizers. are pledging to bring you.
our dedicated Woodland Advisors
Program participants. a quarterly
newsletter. This effort will take much
cooperation. hard work. punctuality.
and input. Angela Gupta, the new
Regional Extension Educator in
Rochester. is working on the
Woodland Advisor Program and has
agreed to lead this venture. Please
direct any questions. comments, and
suggestions towards her; she can be
reached at 1-888-241-4536 or at
agupta@umn.edu. Also. Angie is
soliciting help and feedback. If you
have an interesting story idea, great
photos. editing or content thoughts,
or would like to volunteer your time
to help this newsletter grow and
develop, please contact Angie!

What is the Woodland Advisor
Program?

The Woodland Advisor Program is your opportunity to
learn about forests and forestry. Classes are generally 3 hours
in length. Participants who complete 45 hours of woodland
ecology and management classes receive a certificate of
completion. Classes also provide foresters and Stewardship
Plan preparers with continuing education credit. Participants
who are interested in ongoing educational opportunities after
completing 45 hours of classes and want to participate as a
volunteer can become a Woodland Advisor Program
Volunteer. Woodland Advisor Volunteers are leaders in their
communities. They help their neighbors learn more about the
options and opportunities that exist for their forestland. This
helps all Minnesota's citizens by helping to maintain the health,
beauty, and productivity of Minnesota's forest land.

Classes are open to anyone on a pay-as-you-go basis. Costs
can vary. but most 3-hour sessions cost $20. Minnesota
Forestry Association Members may pre-pay for 10 core and 5
elective classes for $240--a 20% discount. Only those classes
where registration is handled through the University of
Minnesota Extension Service are eligible for this discount.

For class times and locations. registration information, or
more about the Woodland Advisor program, contact the
Cloquet Forestry Center at 888-241-0724 or visit
www.cnr.umn.edu/cfc/wa.

http://www.unl.edu/nac/
mailto:agupta@umn.edu
mailto:agupta@umn.edu.
http://www.cnr.umn.edu/cfc/wa.
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Fun,ding Incentives for
Agroforestry in Missouri

by Larry D. Godsey
Center Economist

Agroforestry describes a set of land use practices that incorporate trees, shrubs, for-
ages, crops and/or livestock designed in a way that provide environmental, social,

and economic benefits. The five recognized agroforestry practices are: 1) alley cropping,
2) windbreaks, 3) riparian buffers, 4) silvopasture, and 5) forest farming.

This publication is designed to help landowners and natural resource professionals find
appropriate sources of funding for establishing and maintaining agroforestry practices.
The financial success of agroforestry practices does not depend on the availability of gov-
ernment funding programs, nor should it. However, the funding programs noted in this
publication were developed as incentives for good stewardship and, when properly
designed and managed, agroforestry is good stewardship. Although there are more fund-
ing programs than described in this document, the programs listed represent federal, state,
and private sources with the greatest application to agroforestry.

Changes in farm policy result-
ing from the 2002 Farm
Bill are included in this
publication and they
may be subject to
further change as
the details of that
policy are worked
out over the next
few years. For more
detailed and up-to-date
policies, contact the listed
agencies sponsoring each program.
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back of this publication, provides a detailed list
of federal funding incentives by practice/benefit.Most federal funding for agroforestry is

administered through United States
Department of Agriculture agencies, including
the Farm Service Agency (USDA/FSA), Natural
Resource Conservation Service (USDA/NRCS),
Forest Service (USDA/FS) and the Sustainable
Agriculture Research and Education program
(SARE). Other federal funding for agroforestry
can come from the United States Fish and
Wildlife Service (USFWS). Some federal funding
programs are joint efforts with State agencies
such as the Missouri Department of
Conservation (MDC) and the Missouri
Department of Agriculture (MDA). Figure 1 lists
the federal funding programs and the agencies
that support them. Figure 17, presented at the

1. Federal Funding Incentives for Agroforestry

1.1 USDA/FSA Incentive Programs for
Agroforestry

The USDA/FSA has three major programs that
can be used to establish and maintain agro-
forestry practices on private land. They are the
Conservation Reserve Program (CRP), the
Continuous Conservation Reserve Program
(CCRP) and the Conservation Reserve
Enhancement Program (CREP) in partnership
with each state. Each of these programs is
designed to take environmentally sensitive and
highly erodible land out of production by offer-

Federal Funding Incentives for Agroforestry Practices

USDAIFSA
Conservation Reserve Program (CRP)

Continuous Conservation Reserve Program (CCRP)
Conservation Reserve Enhancement Program (CREP) in partnership with MDA

USDAlNRCS
Environmental Quality Incentives Program (EQIP)

Wetland Reserve Program (WRP)
Wildlife Habitat Incentive Program (WHIP)

Conservation Security Program (CSP)

USDAIFS
Forest Land Enhancement Program (FLEP)

SARE
Research and Education Grants

Professional Development Program (PDP) Grants
Agriculture in Concert with the Environment (ACE) in partnership with the Environmental

Protection Agency (EPA)
Producer Grants

USFWS
Partners for Fish and Wildlife (PFW) in partnership with MDC

Figure 1: Federal funding incentives and their sources that support landowner adoption of agroforestry practices.
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• ing a soil rental payment, cost-share for the
• establishment of various conservation practices,
• and other financial incentives to landowners
• who offer to set aside their land.

• 1.1.1 Conservation Reserve Program (CRP)•• The Conservation Reserve Program (CRP) is a
• voluntary program of land retirement that offers

annual soil rental rate (SRR)payments, cost-
• share payments and annual maintenance pay-
• ments. Annual SRRpayments are based on the
• local average cash rental rates. Cost share pay-
• ments cover up to fifty percent of the cost to
• establish conservation practices. Maintenance

payments of $5 per acre are paid annually in
• addition to the soil rental payments (Figure 2).
• Conservation practices (CP's) funded through
.CRP that involve tree planting include:
• -CP3A Hardwood tree planting,
• -CP4BWildlife corridors,
• -CP4D Wildlife habitat,
• -CP11 Tree cover - established,

-CP23 Wetland restoration,
• -CP25 Rare and declining habitat:
• oak savanna restoration,
• riparian forest restoration.

• The hardwood tree planting practice (CP3A)
• will allow the landowner to recover a portion of
• the tree planting costs. The minimal require-
• ment for stand density is
.302 stems per acre. The
• acreage planted to the
• CP3A can be "rolled over" CRP
• into the established tree

•
cover practice (CPll). This Soil Rental Rate (SRR)
allows landowners to con-

• tinue earning an annual
• soil rental payment and
• an annual maintenance
• payment while the trees
• are growing.

•• requirement, CP4B and CP4D areas must be at
least 66 feet wide and include at least 10percent
woody vegetation. Maximum width for both
practices is 198 feet.

The restoration of wetlands (CP23) allows for
some tree planting. However, wetland areas
must be restored to their original vegetation,
thus, if the area being restored consists of grass-
land soils, then the area must be returned to
grassland.

Finally, the restoration of rare and declining
habitats (CP25) allows for the establishment of
oak savannas and riparian forests. For the
restoration of the oak savanna, the minimum
tree spacing is 30' x 30', or 48 trees per acre.
Trees must comprise at least 10 percent of the
field but not more than 50 percent, with a mix of
oak, persimmon, and hickory. Restoring riparian
forests only applies to land that is adjacent to
perennial streams or land already enrolled as a
CP22 riparian buffer or a CP25 riparian forest.
Tree stocking rates and species follow the same
guidelines as the CP3A hardwood tree planting
practice and are identified in NRCS Standard
612.

For more information about CRP,contact your
local USDA/FSA office.

Payments and Incentives Through CRP and CCRP

50 percent Cost Share
Maintenance

CCRP

Soil Rental Rate (SRR) - up to 120
percent of the local average
soil rental rate

50 percent Cost Share
Maintenance - between $5 and $10
Signing Incentive Payment (SIP)
Practice Incentive Payment (PIP)

• Wildlife corridors• (CP4B)and wildlife habitats Figure 2: Payments and incentives available through CRP and CCRP for agroforestry

• (CP4D) promote restoration
• of warm season grasses and woody vegetation
• for the benefit of wildlife. As a minimum

• University of Missouri Center for Agroforestry• 5



Figure 4: Brief description of the CCRP funding and design
characteristics that support the establishment of riparian forest

Riparian buffers have become a priority for buffers (CP22)

.-.~.---••••••••••••••••••••••••••••••••••••••••••••••

1.1.2 Continuous Conservation Reserve Program
(CCRP)

The CCRP is a voluntary program that focuses
on funding CP's protecting environmentally
sensitive land, including wetlands and riparian
areas. Landowners with eligible land who wish
to enroll that land in the CCRP may sign-up at
any time during the year. Available funding
through the CCRP can include:

-annual soil rental rate payments that can be
up to 120percent of the average soil
rental rate for the area,

-annual maintenance payments of $5 to $10
per acre,

-cost share payments up to 50 percent of the
establishment cost.

Along with the three payments mentioned
above, CCRP also has two one-time incentive
payments available for certain CP's, including:

-a signing incentive payment (SIP) equal to $10
per acre per number of contract years,

-a practice incentive payment (PIP) equal to 40
percent of the establishment costs.

Figure 2 highlights the CRP and CCRP
payments and incentives.

There are nine practices that are eligible
for the CCRP. However, out of the nine,
only four allow for tree planting, includ-
mg:

-CPSA
-CP9
-CP16A
-CP22

Field windbreaks
Shallow water areas
Shelterbelts
Riparian buffers.

Field windbreaks designed and funded
under CP5A are eligible for SIP,PIP, 120
percent SRR,and annual maintenance pay-
ments (Figure 3). The maximum width for
field windbreaks in Missouri is two tree
rows. Tree species and spacing within the
tree rows is determined by the desired
purpose of the windbreak. Design charac-
teristics for field windbreaks are specified
in NRCS Standard 380.

Field Windbreaks (CP5A)
• 10-15 year contracts
• Continuous Sign-up
• SIP, PIP, and 120 percent SRR
• $7 per acre per year maintenance payments
• Maximum width of one row for Missouri

Figure 3: Brief description of the CCRP funding and
design characteristics that support the establishment of
field windbreaks (CP5A)

most USDA agencies. Under the requirements of
the CCRP's riparian forest buffer practice (CP22),
landowners must establish at least a two-zone
buffer. The total width of the riparian forest
buffer will vary depending on the size of the
stream and landowner objectives. For first and
second order streams, the buffer must be at least
50 feet wide and cannot exceed 180 feet. Buffers
along third order streams must be at least 100
feet wide. Riparian forest buffers along the
Missouri and Mississippi Rivers may be
increased to 300 feet. Buffers may be extended
beyond 180 feet or 300 feet for the purpose of
improving water quality benefits. Figure 4 gives
a brief description of the funding and design
characteristics of the riparian forest buffer (CP22)

Riparian Forest Buffer (CP22)
• 10- to 15-year contracts
• Continuous CRP
• Eligible for the following CRP financial incentives

120 percent SRR
50 percent regular cost share
SIP
PIP
$7 maintenance

• Width requirements (1st and 2nd order streams)
Grass zone: 25 feet maximum
Minimum buffer width: 50 feet
Maximum buffer width: 180 feet

• Width requirements (3rd order streams)
Grass zone: 25 feet maximum
Minimum buffer width: 100 feet
Maximum buffer width: 180 feet

6 University of Missouri Center for Agroforestry
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practice. NRCS Standard 391 identifies the
guidelines for establishing a riparian forest
buffer for the CCRP.

The shallow water area practice (CP9) consists
of an area no larger than ten acres used to cap-
ture and hold water. The depth of the water can-
not exceed an average of 18 inches. The area of
shallow water must be surrounded by a buffer
area between 20 and 120 feet in width. This
buffer may be designed using the guidelines for
the CP22 riparian buffer practice.

Shelterbelts (CP16A) can be used to protect
farmsteads or livestock. Design characteristics
allow for a 2- to 4-row shelterbelt for a farmstead
or feed lot. For wildlife protection, a 5- to 10-row
shelterbelt may be established.

For more information about the CCRp, contact
your local USDA/FSA office.

1.1.3 Conservation Reserve Enhancemen t Program
(CREP)

The conservation reserve enhancement pro-
gram (CREP) is a joint Federal - State land retire-
ment conservation program targeted to address
local, state, and nationally significant agricultur-
ally related environmental concerns. CREP is
designed to reduce by 50 percent the risk of
nutrients and sediment from farms entering the
streams and reservoirs that supply rural water

Missouri CREP Counties

Adair Daviess Montgomery
Andrew Dekalb Nodaway
Bates Gentry Pettis
Barton Harrison Pike
Benton Howard Putnam
Buchanan Johnson Ralls
Caldwell Knox Randolph
Cass Lafayette Ray
Chariton Lewis Schuyler
Clark Linn Scotland
Clay Macon Shelby
Clinton Monroe Sullivan

Figure 5: Counties included in the Missouri Conservation
Reserve Enhancement Program

supplies to over 375,000people. Missouri's goal
is to retire 50,000acres of highly erodible and
environmentally sensitive land in 36 counties
(Figure 5).

CREP is a voluntary program encouraging
farmers and ranchers to enroll in CRP practices
that address sediment run-off and water quality

CREP Practices

• Introduced grasses and legumes (CP1)
• Native grasses and legumes (CP2)
• Hardwood tree planting (CP3A)*
• Wildlife habitat (CP4D)*
• Contour grass strips (CP15A)
• Filter strips (CP21)
• Riparian forest buffers (CP22)*
• Wetland restoration (CP23)*

*Permit tree planting

Figure 6: Practices that are eligible for CREP funding

concerns by providing five financial incentives in
addition to payments available through CRP.
The additional financial incentives include:

-Signing Incentive Payment (SIP),
-Practice incentive payment (PIP),
-Soil rental rate increase of 15 percent or

25 percent of the dryland cash rental rate,
-State cost-share assistance (25 percent),
-State lump sum, one-time incentive equal

to 150 percent of the annual rental rate.

There are eight practices eligible for the MO-
CREP (Figure 6). Out of the eight eligible prac-
tices, four allow for tree planting, including
CP3A, CP4D, CP22, and CP23. The first five
practices in Figure 6 pay 115 percent of the aver-
age soil rental rate, and the last three pay 125
percent.

CREP contracts are 14- to IS-year (contract
length depends on sign-up time) and land
enrollment follows the same guidelines as the
CCRP enrollment. Marginal pastureland does
not qualify for the MO-CREP.

University of Missouri Center for Agroforestry 7
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For additional information on the MO-CREP,
contact your local USDA/FSA office.

1.2 USDAlNRCS Funding Incentives for
Agroforestry

The USDA/NRCS has four main programs that
offer funds for tree planting and agroforestry.
They are the Environmental Quality Incentives
Program (EQIP), the Wildlife Habitat Incentive
Program (WHIP), the Wetland Reserve Program
(WRP) and the Conservation Security Program
(CSP). In conjunction with the funding programs
noted, the USDA/NRCS also provides technical
assistance to landowners who are interested in
conservation planning and application.

1.2.1 Environmental Quality Incentives Program
(EQIP)

EQIP was created by the 1996Farm Bill and
combines the functions of the Agricultural
Conservation Program (ACP), Water Quality
Incentives Program (WQIP), and a couple of
programs used primarily in the western United
States. Funding through EQIP,directed states
to establish designated, specific, targeted water-
sheds known as Conservation Priority Areas
(CPA's)along with a state-wide program; how-
ever, the 2002Farm Bill eliminated CPA's and
made EQIP funds available state-wide. The
State of Missouri has identified ten primary con-
cerns to be addressed by EQIP funding. They
are:

-Nutrient and pest management,
-Animal waste management,
-Health of grazing lands,
-Soil quality,
-Wildlife habitat,
-Forest health and management,
-Water conservation,
-Soil erosion,
-Stream bank protection,
-Expanded wildlife habitat management.

Sixty percent of the annual EQIP funding is
designated for environmental concerns associat-
ed with livestock production. Landowners

engaged in livestock or agricultural production
can apply for 1- to 10-year contracts through a
competitive application process based on envi-
ronmentalbenefits. Eligible lands include crop-
land, rangeland, pasture, forestland, and other
farm and ranch lands. Conservation practices are
designed with the help of USDA/NRCS and
other agencies to address the locally-identified
priority resource concerns. EQIP contracts pro-
vide cost-share payments up to 50 percent of the
establishment cost for conservation practices.
Limited-resource farmers and ranchers may be
eligible for up to a 90 percent cost-share.
Additional incentive payments may be available
for up to three years in order to support the use

Agroforestry Practices Funded by EQIP

1. Alley Cropping - $50 payment per acre for
up to 3 years on the land planted to trees and
grass strip adjacent to trees. No more than 50
percent of the cropland can be enrolled.

2. Riparian Forest Buffers - $50 per acre per
year for up to 3 years.

3. WindbreaklShelterbelt Establishment - a
one-time incentive payment of $0.10 per linear
foot.

Figure 7: Agroforestry practices funded through EQIP

and management of the new conservation prac-
tice.

Specific agroforestry practices that can be
funded through EQIP include: alley cropping,
riparian forest buffers, and windbreak/shelter-
belt establishment (Figure 7). For the alley crop-
ping practice, funding incentives include a $50-
per-acre payment for three years on the acres
planted to trees and the grass buffer strip adja-
cent to the trees. These incentives can be paid on
up to 50 percent of the acres in any cropland
field.

For the establishment of riparian forest buffers,
landowners may receive up to $50per acre on
grassland or existing woodland located adjacent

8 University of Missouri Center for Agroforestry
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to permanent or intermittent streams, lakes,
ponds, wetlands, and areas with ground water
recharge. Using EQIP funds for riparian forest
buffers on cropland is not recommended due to
the availability of substantial funding in CCRP
for riparian forest buffers on cropland.

EQIP will assist landowners who wish to
establish a windbreak/shelterbelt by paying a
one-time incentive payment of $0.10per linear
foot.

EQIP also has funding available for certain
practices that are not specifically considered
agroforestry, but could indirectly assist landown-
ers who are considering agroforestry. These
practices are:

Forest harvest trails and landings - a flat rate cost-
share used for the rehabilitation of areas fre-
quently and intensivly used in timber harvesting
($300for the first 20 acres, then $15 for each
additional acre).

Forest site preparation - a flat rate cost-share pay-
ment available for preparing sites for natural
regeneration or tree and shrub planting ($10per
acre for cropland sites and $15 per acre for light
preparation, $40per acre for medium prepara-
tion, and $65per acre for heavy preparation on
non-cropland sites);

Forest stand improvement - flat rate cost-share
payments are available for improving forest
health and management through removal of
competing vegetation ($25per acre for light
improvement, $40per acre for medium improve-
ment, and $55per acre for heavy improvement);

Tree/shrub establishment - 50 percent cost share
for planting woody species, chemical or mechan-
ical weed control measures for the first 5 years,
tree shelters, weed barriers, root dips, fertilizer,
and other animal damage control devices, fenc-
ing, and seedbed preparation;

Wildlife upland habitat management (Savanna
restoration) - 50 percent cost-share payment for
woody control, removal of individual trees that
are not accessible to mechanical methods, and
permanent forest openings which require some
woody species removal.

The availability of this funding, potential con-
tingencies and the applicability of each of these
programs to specific on-farm goals, should be
discussed with your local USDA/NRCS agent.

1.2.2 Wetland Reserve Program (WRP)

WRP is a voluntary land retirement program
designed to establish and improve wetland
areas. Three options are available to landown-
ers, including: 1) a permanent land easement, 2)
a 30-year land easement, and 3) a restoration
cost-share agreement (Figure 8).

Under the permanent easement option,
USDA/NRCS pays 100percent of the costs of
restoration and buys a perpetual land easement.
The land easement is purchased at a value that is
equal to the lesser of the agricultural value of the
land, an established payment cap, or an amount
offered by the landowner. The 30-year easement
option pays 75 percent of the restoration costs
and USDA/NRCSbuys a 30-year easement at 75
percent of the value that would have been paid
for a permanent easement. Finally, the restora-
tion cost share option is a 10-year agreement that
pays up to 75 percent of the costs for restoring
degraded wetland habitat.

Restoration of wetlands includes the planting
of trees and shrubs. However, the trees and
shrubs planted must be commonly found in wet-
land areas.

Land enrolled in the WRP still can be used for

Wetland Reserve Program Options

Permanent Easement
• 100 percent cost-share for restoration
• 100 percent land easement payment

3D-year Easement
• 75 percent cost-share for restoration
• 75 percent land easement payment

Restoration Cost Share
• 75 percent cost-share for restoration
• 10-year agreement

Figure 8: Three options available through the Wetland
Reserve Program (WRP)
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Conservation Security Program "Tiers" of Participation

• Tier I
Address one resource concern on a portion of the farm
5-year contracts (certain requirements for renewal),
Payment equal to 5 percent of average land rental for the specific land use,
75% cost share for adoption or maintenance of conservation practices,
$5,000 payment limit per year.

• Tier II
Address one resource concern on entire farm
5- to 10-year contracts (renewable),
Payment equal to 10 percent of average land rental for the specific land use,
75% cost share for adoption or maintenance of conservation practices,
$10,500 payment limit per year.

• Tier III
Address all resource concerns on entire farm
5- to 10-year contracts (renewable),
Payment equal to 15 percent of average land rental for the specific land use,
75 percent cost share for adoption or maintenance of conservation practices,
$13,500 payment limit per year.

••••••••••••••••••••••••••••••••••••••••••••••

hunting, fishing, and other undeveloped recre-
ational activities. In some cases, WRP land may
even be grazep, cut for hay or harvested for
wood products, providing wetland values are
maintained.

To qualify for the permanent or 30-year ease-
ment, a landowner must have owned the land at
least one year prior to enrolling in the WRP.
However, to qualify for the restoration cost
share, a landowner needs only to show proof of
ownership.

Most farmed wetlands are eligible for WRP.
However, ineligible land includes wetlands con-
verted after Dec. 23, 1985; lands with timber
stands established with CRP; federal lands; and
lands where restoration is impossible.

1.2.3 Wildlife Habitat Incelltive Program (WHIP)

WHIP is a program designed to develop and
improve wildlife habitat on private land. Under
WHIp, the landowner and USDA/NRCS enter
into a 5- to 10-year agreement that pays the
landowner up to 75 percent of the cost to estab-

lish wildlife habitat practices, and allows
USDA/NRCS agents the right to monitor the suc-
cess of those practices. Forest land practices that
qualify for WHIP funding include forest stand
improvement, prescribed burning, woody cover
removal (prairies and savannas), and wildlife
herbaceous cover plantings. For agroforestry,
the practices supported by WHIP can put exist-
ing timber stands under management which can
lead to forest farming.

1.2.4 Conservation Security Program (CSP)

CSP,established by the 2002 Farm Bill, is
designed to provide payments to producers for
adopting or maintaining a wide range of man-
agement, vegetative, and land-based structural
practices that address one or more resources of
concern, such as soil, water, or wildlife habitat.
Cropland, grazing land, and forest land that is
an incidental part of the agricultural operation is
eligible for the CSP program. However, cropland
must have been cropped 4 out of 6 years prior to
2002. Lands enrolled in CRp, WRp,or the grass-
lands reserve program are not eligible. Animal
waste storage or treatment facilities are also inel-

Figure 9: Summary description of the Conservation Security Program (CSP) tiers.
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igible for the CSP.

Producers can participate in the CSP at one of
three levels (tiers). Higher tiers require a greater
conservation effort and offer greater payments.
Figure 9 describes the conservation effort and
the funding levels for each of the three tiers for
the CSP.

Payments consist of a base payment and a cost
share payment. The base payment is a percent-
age of the national per-acre average land rental
rate for the specific land use, or another appro-
priate rate that ensures regional equity. The cost
share is equal to 75 percent of the average coun-
ty cost of adopting or maintaining practices. For
limited-resource or beginning farmers and
ranchers, the cost-share can be increased to 90
percent.

The CSP also offers enhanced payments if the
landowner uses multiple conservation practices;
addresses local conservation priorities; partici-
pates in on-farm conservation research, demon-
stration, or a pilot project; is part of a watershed
or regional resource conservation plan involving
at least 75 percent of the producers in that area;
or carries out assessment and evaluation activi-
ties for the conservation security plan.

None of the practices identified in the CSP are
specifically agroforestry practices; however,
agroforestry practices can be incorporated into
the conservation security plan in order to meet
the goals of certain practices. For example, one
particular practice mentioned is conversion of a
portion of cropland from a soil-depleting to a
soil-conserving use. This soil conservation can be
accomplished by using a well designed agro-
forestry practice.

The CSP will not be available until fiscal year
2003.For more information about CSP,contact
your local USDA/NRCS office.

1.3 USDNFS Incentive Program for
Agroforestry

The USDA/FS has one program that supports
private land management and agroforestry prac-
tices. The Forest Land Enhancement Program
(FLEP)is a new program established by the 2002
Farm Bill that emphasizes sustainable manage-
ment of private woodlots and other nonindustri-
al forested acres.

1.3.1 Forest Land Enhancement Program (FLEP)

The 2002 Farm Bill repealed the often under-
funded Forestry Incentive Program (FIP)and the
Stewardship Incentive Program (SIP),which
were established by the Cooperative Forestry
Assistance Act of 1978.In their place, the 2002
Farm Bill created the Forest Land Enhancement
Program (FLEP).The program has seven major
objectives including enhancing the implementa-
tion of agroforestry practices.

Specific activities and practices for Missouri
that would qualify for up to a 75 percent cost
share are;

1. the development of management plans,
2. afforestation and reforestation, including;

tree and shrub establishment, woodland
site prep, woody and herbaceous
vegetation control, bottomland/wetland
restoration,

3. forest stand improvement, including; woody
vine control and woody vegetation
control,

4. agroforestry implementation, including;
alleycropping, shelterbel t/windbreak
establishment and tree/shrub pruning,

5. water quality improvement and watershed
protection, including; riparian woodland
buffers, stream bank restoration and
fencing,

6. fish and wildlife habitat improvement,
including; prescribed burning, early
successional management, herbaceous
vegetation establishment and tree/shrub
establishment,

7. forest health and protection, including
woody vine and vegetation control,

8. invasive species control
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9. fire and catastrophic risk reduction,
10. fire and catastrophic event reduction,
11. special pr~.ctices,including; demonstration

site~,harvest prescription and timber
marketing and restoration of fire-
dominated forest communities.

Of the listed practices, top priority is given to
practices 2 through 5 above.

To be eligible for the cost-share, you must be a
non-industrial private forest landowner with at
least 10 acres. Also, you must work with a state
forester, another state official, or a professional
resources manager to develop and implement a
management plan that addresses site-specific
activities and practices. Each nonindustrial pri-
vate forest landowner can incorporate up to
1,000acres into FLEP (this can be increased to
5,000 acres if the Secretary of Agriculture, in con-
sultation with the state forester, determines that
there are significant benefits from the acreage
increase).

This program is funded through
USDA/FS,but is administered through
MDC. For more information about FLEP
contact your local MDC office.

1.4 Sustainable Agriculture Research
and Education Program (SARE) Funding
Incentives

SARE funds are designed to help
increase farmer and rancher knowledge
and adoption of practices that are "eco-
nomically viable, environmentally sound,
and socially responsible." SAREassigns
funds based on a competitive grants pro-
gram. Proposals submitted for funding
through SAREare peer reviewed by
regional administrative councils. Regional
administrative councils are made up of
diverse groups of producers, farm consult-
ants, university researchers and administra-
tors, state and federal government agency

staff and representatives from non-profit organi-
zations. Missouri is part of the North Central
Region.

SAREhas four types of funding. They are: 1)
research and education grants; 2) professional
development program grants; 3) agriculture in
concert with the environment (ACE)projects;
and 4) producer grants. Figure 10 gives a brief
summary of the basics of each funding type.

Of the four funding types available through
SARE,only one, the producer grant, is aimed at
the landowner. Landowners who submit accept-
ed proposals can receive up to $6,000to establish
and maintain the sustainable practice that they
propose. For groups of three or more landown-
ers who develop a proposal together, funding is
available for up to $18,000.Partners or family
members farming the same tract of land do not
qualify as a group.

SARE Funding Types

1.Research and education grants
• led by universities or nonprofit organizations
• generally range from $30,000 - $200,000

2. Professional development program grants
• sponsor professional development training for

Cooperative Extension, NRCS, and other
agricultural professionals

3. Agriculture in concert with the environment (ACE)
• joint effort between SARE and EPA
• matching grant aimed at scientists studying

natural resource degradation

4. Producer grants
• provide funds for landowners conducting on-farm

research or demonstration projects
• grants typically run between $500 and $6,000

three or more legally separate producers may
receive up to $18,000

Figure 10: Four types of funding programs administered by the
Sustainable Agriculture Research and Education program (SARE)
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Agroforestry practices can be economically
viable, environmentally sound and socially
responsible. Therefore, landowners who want to
adopt agroforestry practices can apply for SARE
funding. However, due to the competitive grant
process, there is no guarantee that a landowner's
proposal will be accepted. To find out more
about SAREproducer grant applications and
tips on how to write a winning proposal, visit
SARE's website at www.sare.org/ncrsare, or con-
tact the staff of the North Central Region SARE
at:

North Central Region SARE
University of Nebraska - Lincoln
13A Activities Building
PO. Box 830840
Lincoln, NE 68583-0840
(402)472-7081
ncrsare@unl.edu

1.5 USFWS Partners for Fish and Wildlife
(PFW) Funding Incentive

The PFW Program emphasizes native habitat
restoration on an ecosystem and landscape scale,
including riparian corridors, in-stream habitat,
wetlands, upland native grasslands, and others.
The goal of PFW is to help conserve, protect and
enhance fish, wildlife, plants, and their habitats.
A voluntary program, PFW focuses on restoring
native vegetation to areas that have been affected
by intensive land-use practices. Stream habitat
restoration projects are prioritized based on
imperiled species which are in greatest need of

habitat restoration. For Missouri, these species
include: Topeka shiner, Niangua darter,
scaleshell mussel, Ozark cavefish, Neosho muck-
et, Arkansas darter, and Neosho madtom.

Landowners who wish to participate in this
program must voluntarily agree to
maintain/manage the habitat in its restored con-
dition for no less than 10 years. The USFWSwill
provide at least 75 percent of the costs to restore
the project area. If landowners agree to main-
tain/manage the area for additional years, the
cost-share could reach as much as 95 percent.
Cost-share funds are provided for native trees,
shrubs, grasses, fencing, alternative watering
sources for livestock, and contracted labor.

For more information on the PFW program,
contact your local MDC Private Land
Conservationist or the USFWS in Columbia,
Missouri, toll free: 1-877-275-9134.

University of Missouri Center for Agroforestry 13
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production, processing, and marketing needs of
an alternative agricultural enterprise. Alternative
loans can be for up to $20,000,with an interest
rate of 7.5 percent and maximum term of 5 years
with semi-annual payments.

Alternative agricultural enterprises that would
be common in agroforestry settings include hor-
ticultural production and marketing; tree farm-
ing, shrubs and landscaping plants; fee hunting;
apiaries; and value added enterprises such as
processing equipment and packaging. Other
projects that are funded include organic produc-
tion enterprises; portable greenhouses, and irri-
gation equipment. This list is only a sample of
possible enterprises.

The purpose of the alternative loan program is
to promote entrepreneurial thinking, therefore,
there is a great deal of flexibility as to what can
be funded. MDA does recommend that potential
borrowers check resources, talk to others, look
for something in demand, visit markets and
observe what is selling, attend conferences and
workshops, read and plan. For more information

2. State Funding Incentives for Agroforestry

InMissouri, three agencies provide the majori-
ty of the available state funding in support of

agroforestry. These agencies are the Missouri
Department of Agriculture (MDA), the Missouri
Department of Conservation (MDC), and the
Missouri Department of Natural Resources
(DNR) (Figure 11).

2.1 Missouri Department of Agriculture
Incentive Programs for Agroforestry

The Missouri Department of Agriculture
(MDA) has two main programs that can be used
to establish agroforestry practices. They are the
Sustainable Agriculture Demonstration Award
Program and the Alternative Loan Program.

2.1.1 Missouri Sustainable Agriculture
Demonstration Award Program

Through the Missouri Sustainable Agriculture
Demonstration Award program, Missouri
landowners can receive up to $3,000 for adopt-
ing and demonstrating alternative land-use prac-
tices that reduce their dependence on non-
renewable resources and protect and conserve
natural resources. The projects must be complet-
ed in 3 years or less, and the landowner is
required to keep records about their production
and economics and share that information with
others through farm tours or meetings.

Approximately 23 grants are awarded annual-
ly. The application deadline is usually in
November. Past agroforestry projects that have
been funded include growing ginseng and black
walnuts, and raising sheep with Christmas trees.
For an application, contact your local extension
office. For more information about the
Sustainable Agriculture Demonstration Award
program, call (573)522-8616.

2.1.2 Alternative Loan Program

The MDA offers direct loans through the
Agriculture Development Fund to finance the

Missouri State Funding Incentives for
Agroforestry

Missouri Department of Agriculture (MDA)
• Sustainable Agriculture Demonstration

Award Program
• Alternative Loan Program

Missouri Department of Conservation (MDC)
• Missouri Agroforestry Program
• MDC Cost Share Program

Missouri Department of Natural Resources
• Soil and Water Conservation Program

(SWCP) Cost Share
• Agricultural Non-Point Source (AgNPS)

Special Area Land Treatment
Program (SALT) Grants

Figure 11: Funding Incentives for agroforestry offered
through Missouri state agencies
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on the Alternative Loan Program, contact:
Missouri Department of Agriculture
Market Development Division
Agricultiire Development Fund Program
P.O. Box 630
Jefferson City, MO 65102
Phone: (573)751-4762

2.2 Missouri Department of Conservation
Incentive Programs for Agroforestry

The Missouri Department of Conservation
(MDC) is a valuable resource for landowners
who wish to adopt agroforestry. Much of the
help offered by MDC is in the form of technical
advice and partnerships with other agencies.
However, MDC does have two programs that
offer financial incentives to landowners who
wish to adopt agroforestry practices. These two
programs are called the Missouri Agroforestry
Program and the MDC Cost Share Program.
Availability of funds for these and other MDC
programs are dependent upon year-to-year state
budget constraints.

2.2.1 The Missouri Agroforestry Program

The Missouri Agroforestry Program was estab-
lished in 1990 with the passage of the Missouri
Economic Diversification and Afforestation Act.
This act was amended in 2001 with the passage
of House Bill904. The program is designed to
compliment an existing or new Conservation
Reserve Program (CRP) plan by providing finan-
cial assistance to share the cost (up to 75 percent)
of establishing the trees and/or shrubs to be used
in an agroforestry management program. Similar
to CRP,enrollment in this program also entitles
landowners to receive an annual incentive pay-
ment for up to 10 years. The amount of the
incentive payment made to the landowner will
be the lesser of:
1. an amount which when added to any cash or

in-kind net income produced by crops
raised on the land, is substantially equal
to the amount per acre previously paid or
would have been paid to the landowner
under the CRP program; or

2. an amount less than that provided in 1 above,
if such lesser amount does not
significantly reduce the number of acres
for which agroforestry incentive
payments are made.

In other words, landowners are expected to
pursue alternative market opportunities that are
made available through the establishment of
agroforestry practices. Therefore, they are
allowed to generate income from the trees,
shrubs or alternative crops. In years where no
income from these alternative products is
earned, the landowner will receive an incentive
payment equal to the amount received as a soil
rental payment from CRP.For example, if CRP
would have paid the landowner $65 per acre as a
soil rental payment, then the program would
pay the landowner $65 per acre. Participants
who are successful at generating an income from
their alternative products may still receive an
annual incentive payment. However, the annual
incentive payment will be equal to the anticipat-
ed CRP soil rental payment (for example, the $65
per acre soil rental payment) minus the net
income per acre earned through the marketing of
alternative products.

Agroforestry practices that are covered by the
Missouri Agroforestry Program include alley
cropping, forested-riparian buffers, silvopasture,
and windbreaks. To participate in the program, a
written application must be submitted to the
MDC. Landowners who qualify for this program
will work closely with MDC personnel to ensure
that the practice meets design and establishment
criteria. Eligible lands include highly erodible
land that has an erodibility index equal to or
greater than eight over at least one-third of the
designated field. Highly erodible land that has
been enrolled in CRP on or after 1990 is also eli-
gible.

Currently, the Missouri Agroforestry Program
is not funded and may be subject to the limited
application periods of the CRP regular sign-up.
However, the State of Missouri is working on
providing funds for this program.

University of Missouri Center for Agroforestry 15
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2.2.2 MDC Cost Share Program

The MDC Cost Share Program offers cost share
funds to private landowners who are not
enrolled in any other federal or state incentive
program. There are two areas of the Cost Share
Program that can be applied to agroforestry: 1)
MDC 700 tree/shrub establishment (Figure 12);
and 2) MDC 900 woodland improvement (Figure
13). Both of these areas offer a 50 percent cost
share on all approved practices. However,
Regional Coordinating Teams (RCT's)may
approve up to a 75 percent cost share for critical
practices prior to the beginning of the fiscal year.

The tree and shrub establishment practice
(MDC 700) allows landowners to plant native
trees and shrubs where needed for conservation
purposes such as reforestation, watershed pro-
tection, wildlife habitat, erosion control, pollu-
tion control, filter or buffer strips, and energy
conservation. Orchards and Christmas tree plan-
tations are not eligible. MDC will pay the 50 per-
cent cost share based on approved component
costs up to $10,000per landowner per year. Cost
share funds can be used to cover the costs of
nursery stock, root production method (RPM)
seedling establishment, planting, weed control,
site preparation for natural and artificial regener-
ation, and seeding. In return for the cost share
assistance, landowners must maintain the plant-
ings for a minimum of 15 years following the
installation of all required practices. From an

MDC 700 Tree/Shrub Establishment

• 50 percent cost share for:
nursery stock
RPM seedling establishment
planting
weed control
site preparation
seeding

• 15-year agreement

• Orchards, Christmas tree plantations, and
land enrolled in CRP are not eligible

Figure 12: Summary of the MDC 700 tree/shrub establish-
ment cost share program

agroforestry standpoint, these funds could be
used to establish riparian buffers and wind-
breaks.

The woodland improvement practice (MDC
900) can be used to improve timber production,
wildlife habitat and forest health. Cost share
funds can be used to offset the cost of thinning,
chemicals used to remove competing vegetation,
pruning, and crop tree release. Three different
levels of thinning can be applied based on the
basal area (BA) that is being removed:

light thinning (20-30BA)
medium (30-40BA)
heavy (>40BA).

Cost share rates are determined by RCT's and
funds cannot be used for commercial thinning,
Christmas tree plantings, or orchards. Livestock
and grazing must be excluded from the treated
acreage. Landowners can receive up to $5,000
per project per year and all practices must be
maintained for at least 10 years. The MDC 900
cost share funds can be used to prepare an exist-
ing timber stand for a forest farming practice if
approved by a MDC resource professional.

2.3 Missouri Department of Natural
Resources Incentive Programs for Agroforestry

The Missouri Department of Natural
Resources (DNR) has two programs funded
through the Soil and Water Conservation
Program (SWCP) that can be used to offset the
costs of establishing and maintaining certain
agroforestry practices. These programs include a

MDC 900 Woodland Improvement

• Pays for thinning, pruning, chemicals and
crop-tree release

• Cost share rate determined by RCT's
(typically 50 percent to 75 percent)

• $5,000 maximum annual payment per projec
• 10-year agreement
• Does not apply to commercial thinning

Christmas tree plantings, or orchards
• Does not allow livestock grazing

Figure 13: Summary of the MDC 900 woodland improve-
ment practice

University of Missouri Center for Agroforestl)
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State SWCP cost share and the Agricultural
Nonpoint Source (AgNPS) Special Area Land
Treatment (SALT)program grants.

2.3.1 State SWCP Cost Share

The State Soil and Water Conservation
Program (SWCP) cost share is a program funded
by a portion of the Missouri Parks and Soils
Sales Tax. Landowners who implement
approved soil and water conservation practices
that conserve soil, and consequently improve
water quality by reducing sedimentation, may
receive up to 75 percent cost share for the estab-
lishment of these practices.

There are numerous practices listed that are
eligible for cost share; however, only one of the
practices has direct application for agroforestry.
Forest plantation (DFR-4) allows landowners to
plant trees on marginal sites in order to encour-
age less intensive use and to reduce soil erosion.
The stated goal of this practice is to convert mar-
ginal land into woodland. Cost share is author-
ized for :

- Seed or seedlings, seedbed preparation
and seeding or planting.

- Field fencing to exclude livestock from
woodland that lies within an existing
functional interior or property line fence.

- Site preparation that is necessary to level
gullies to accommodate a mechanical tree
planter. Site preparation should not be
used simply to clear or remove
undesirable tree species so that desirable
species can be planted.

Planting of orchard trees, ornamental trees and
Christmas trees is not authorized for cost share
funding. For land to be eligible, it must be sub-
ject"to excessive erosion or have slopes of greater
than 10 percent.

2.3.2 Agricultural Non-point Source (AgNPS)
Special Area Land Treatment (SALT) Program

The Special Area Land Treatment (SALT)pro-
gram is another element of the Soil and Water
Conservation program that provides financial
assistance to landowners who are willing to

implement best management practices (BMP's)
on their land for the purpose of improving water
quality. Originally, the SALTprogram only
focused on requcing water pollution caused by
sedimentation resulting from erosion of agricul-
turalland. The Agricultural Non-point Source
SALT (AgNPS/SALT) program is the latest ver-
sion of the SALTprogram and is designed to
reduce all forms of agricultural non-point source
pollution, including sedimentation.

The AgNPS/SALT program awards grants of
up to $750,000to Soil and Water Conservation
Districts (SWCD's) that identify priority water-
sheds that are suffering degradation caused by
agricultural non-point source pollution prob-
lems. Local SWCD's can apply for one of these
grants by identifying a watershed needing pro-
tection, and setting goals by prioritizing BMP's
to lessen the impacts of water quality impair-
ments related to agricultural production. The
purpose of the AgNPS/SALT program is to pro-
vide the resources for local people to identify
and solve local problems.

Landowner's within the selected watersheds
may apply to the local SWCD's to receive a cost
share of up to 75 percent for the establishment of
priority BMP's. In addition to the forest planta-
tion (DFR-4)practice described in the SWCD
cost share program, acceptable agroforestry
BMP's include riparian forest buffers (N391)and
windbreak/shelterbelt establishment (N380)
(Figure 14).

Riparian forest buffers (N391) can be estab-
lished on areas adjacent to permanent or inter-
mittent streams, public drinking water reser-
voirs, and wetlands and ground water recharge
areas. Cost share is offered at 75 percent of coun-
ty average cost or actual cost for establishment
of those components technically necessary to cer-
tify the practice according to NRCS standards.
An out-of-production incentive payment may be
authorized on a per acre, per year, basis not to
exceed 3 years per participant. The landowner
must maintain the practice in accordance with

University of Missouri Center for Agroforestry 17



•••••••••••••••••••••••••••••••••••••••••••••

Agroforestry Practices Supported by AgNPS/SALT

• Forest Plantations
... Uplo 75 percent cost share

Pays for seeds, seedling, site prep, and field fencing
Does not include orchard plantings

• Riparian Forest Buffers
Up to 75 percent cost share
Out-of-production incentive payment may be authorized
10-year agreement

install the practice. Along wit}
the cost share, a one-time
incentive payment of $1.50pe
foot, per row, of
windbreak/shelterbelt is
authorized for approved
plans. The landowner must
maintain the practice in accor-
dance with NRCS standards
and specifications for 10 years

The Missouri Soil and Watel
Districts Commission has
recently authorized SWCD's t<
submit proposals for a forestr~
pilot project. The forestry
pilot project is based on a for-
est stewardship implementa-
tion incentive which provides
financial assistance to encour-

age non-industrial private forest landowners to
improve their lands and natural resource man-
agement techniques; and protect the water quali·
ty, forestry, and wildlife resources of the water-
shed. Eligible landowners must have an
approved forest stewardship plan that meets
SWCD specifications. Incentive payments
authorized for the implementation of a forest
stewardship plan on timber acres or planned
timber acres can be up to $15 per acre, per year,
not to exceed 5 years of payments with a limit of
150 acres per landowner and/or farm. This incen
tive can be received in conjunction with grant
money from other sources.

• Windbreak/Shelterbelt
Only approved in seven counties in Missouri
Up to 75 percent cost share
One time incentive payment of $1.50 per foot, per row
10-year agreement

Figure 14: Three agroforestry practices funded by the AgNPS/SALT program

NRCS standards and specifications for 10years.
Windbreak/shelterbelt establishment (N380) can

be approved for areas in Butler, Scott, Stoddard,
Mississippi, New Madrid, Dunklin, or Pemiscot
counties where woody plants are suited. The
purpose of establishing a windbreak/shelterbelt
is to reduce soil losses from wind erosion, pro-
tect plants and improve irrigation efficiency to
maintain water quality.

Applicants must develop and apply a manage-
ment plan based on NRCS standards for at least
one of these stated purposes. Approved plans
can receive up to a 75 percent cost share of the
county average cost or actual cost, whichever is
less, of the components technically required to

University of Missouri Center for Agroforestf)18
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match a Foundation grant);
-Derived from sources other than the project

grantee (i.e., third party);
-Raised and dedicated specifically for the

project in question;
-Applied only to the Foundation grant and not

to other federal matching programs.

3. Private Funding Sources for Agroforestry
Besides the funding available through Federal

and State programs, landowners may also
wish to check for opportunities from private
organizations (Figure 15). Numerous private
organizations offer grants, cost-share and equip-
ment-on-Ioan for landowners who are improv-
ing wildlife habitat with timber stand improve-
ment or by planting shrubs, trees and forages.
Examples of these private organizations include
the National Fish and Wildlife Foundation
(NFWF), the National Wild Turkey Federation
(NWTF), Quail Unlimited (QU), Ducks
Unlimited (DU) and Pheasants Forever (PF).

3.1 The National Fish and Wildlife
Foundation (NFWF) Grant Programs

The National Fish and Wildlife Foundation
(NFWF) is a private, non-profit, 501(c)(3)tax-
exempt organization established by Congress in
1984. NFWF works to foster cooperative part-
nerships to conserve fish, wildlife and plant
resources through the use of Challenge Grants.
NFWF grants are called "Challenge Grants"
because funding is based on an applicant's abili-
ty to generate additional sources of funding.
These additional funds generated by the grantee
are called "Challenge Funds." Challenge funds
must be:

-Non-federal in origin (federally appropriated
or managed funds cannot be used to

Private Funding Sources for Agroforestry

National Fish and Wildlife Foundation (NFWF)
-Native Plant Conservation Initiative
-Conservation on Private Lands

National Wild Turkey Federation (NWTF)

Quail Unlimited (QU)

Ducks Unlimited (DU)

Pheasants Forever (PF)

Figure 15: Private funding sources for agroforestry

Many grants are available through NFWF;
however, two grant programs have implications
for private-land agroforestry. They are the
Native Plant Conservation Initiative in partner-
ship with the Plant Conservation Alliance (PCA),
and Conservation on Private Lands in partner-
ship with NRCS.

3.1.1 The Native Plant Conservation Initiative

The Plant Conservation Alliance (PCA) in part-
nership with the National Fish and Wildlife
Foundation (NFWF) offers a challenge grant pro-
gram that promotes funding for the benefit of
declining native plant species. The NFWF will
match Challenge Funds at a 1:1 ratio (i.e. one
dollar of non-federal funds will be matched with
one dollar of federal funds). The call for propos-
als begins in early June and closes in mid-
August. Successful grants are those seeking
funding for projects that:

-Provide plant conservation benefits,
-Provide benefits to multiple species,
-Have direct benefits to plants, fish, wildlife

and other biotic resources on public lands,
-Have multiple and innovative partnerships,

demonstrate the ability to find matching
funds exceeding the minimum 1:1
federal/non-federal requirement,

-Use innovative ideas, such as landscape
approaches, shareable new technologies,
and teaching by example opportunities,
achieve a variety of resource management
objectives,

-Meet NEPA, Section 7 ESA, or other legal
requirements and have all necessary
permits and clearances.

University of Missouri Center for Agroforestry 19
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3.1.2 Conservation on Private Lands

The NFWF has partnered with the NRCS to
proVide a'challenge grant that promotes effec-
tive conservation and stewardship on private
lands. This particular challenge grant recom-
mends that the applicant find additional funding
at a 2:1 ratio. In other words, for every two dol-
lars in non-federal funds, goods, or services, one
dollar will be awarded by the Foundation.
Qualified projects must meet the following crite-
ria:

-Conservation on Working Landscapes-
projects that integrate conservation
practices in ongoing agriculture, ranching
and forestry operations; and projects that
link NFWF Challenge Grants with larger
NRCS programs such as WRP,CRP and

EQIP.
-Demonstrated Value for Fish and Wildlife -

projects must clearly define the
conservation problem that is being
addressed and explain how the project
will provide measurable benefits for fish
and wildlife.

-Partnerships - projects must demonstrate
diverse partnerships among a variety of
stakeholders, with special emphasis on
projects that unite conservation and
agricultural interests.

-Leverage - projects must meet the minimum
1:1 match ratio, with a 2:1 match ratio
strongly encouraged.

-On-The-Ground - projects must have a strong
"on-the-ground" component, although
capacity building, community
development and other goals may be
included.

-Landscape Scale - projects that address
agricultural conservation at a watershed
or landscape scale will be given
preference.

-Immediacy of Need - projects must
demonstrate a clear need for funding and
proposals should define a time-line for
implementation (which should be less
than 1 year).

3.2 National Wild Turkey Federation
Funding Incentives

For more information about these two
Challenge Grant programs, contact the Nation
Fish and Wildlife Foundation at:

http://www.nps.gov/plants/nfwf/index.htm
http://www.nfwf.org/programs/grant_apply.hl

or contact NFWF at (202) 857-0166.

The National Wild Turkey Federation (NW1
is a private organization that promotes scienti
wildlife management on public, private and 0

porate lands as well as wild turkey hunting a~
traditional North American sport. Members 0

the NWTF may purchase tractor-trailer loads,
seed for the cost of shipping through the
Conservation Seed Program for habitat impro
ment projects. The Wild Turkey Woodlands pl
gram provides opportunities for landowners
who actively manage their farms, ranches or
woodlands for wild turkey and other wildlife
purchase seed and seedlings at a reduced cost
For more information about the NWTF contac
the organization at:

The National Wild Turkey Federation
Post Office Box 530
Edgefield, SC 29824-1510
1-800- THE-NWTF
http://www.nwtforg.

3.3 Quail Unlimited Funding Incentives

Quail Unlimited (QU) is a national, non-pro
conservation organization dedicated to the wi
management and conservation of America's V\

quail as a valuable and renewable resource.
Local QU chapters raise funds for local habita
and education projects, state wildlife depart-
ments, upland game bird management, habitc
research and education programs. QU organi:;
tions are involved in:

-Challenge Grants with the NFWF,
-Answer the Call, a partnership program wi

the USFSemphasizing quail managemt
throughout the U.s.,

University of Missouri Center for AgroforE
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-Quail Habitat Improvement Programs, that
provide local chapters with free seed, low
cost trees/shrubs, equipment on loan.
QU supports numerous other habitat
improvement practices.

To find out more about Quail Unlimited, con-
tact your local chapter, Or write to:

Quail Unlimited Natio1lal Headquarters
31 Quail Run or P O. Box 610
Edgefield, SC 29824
Phone: (803) 637-5731
Fax: (803) 637-0037
http://www.qu.org

3.4 Ducks Unlimited Funding Incentives

Ducks Unlimited (DU) is a private conserva-
tion group that was started about 65 years ago
by a group of sportsmen and has become the
largest wetland and waterfowl conservation
organization in the world. DU offers a variety of
programs to restore grasslands, replant forests,
and restore watersheds. These programs are
designed to:

-help landowners enroll in government-
subsidized easement and set-aside
programs;

-purchase and distribute, on-loan, planting
equipment for replanting natural grasses
on lands no longer used for agriculture;

-plant hardwood seedlings in the Mississippi
Alluvial Valley;

-restore drained wetlands, protect stream
corridors, and establish buffer strips.

DU works in partnership with landowners,
federal agencies and other private agencies to
implement their programs. Their programs
include:

-purchasing land, restoring land and donating
land to agencies that will manage it for
wildlife;

-purchasing perpetual conservation easements;
-offering financial incentives to landowners

who agree to manage their land for
waterfowl and other wetland wildlife for
a period of 10 years;

-challenge grants that provide landowners
with cost share through the North
American Wetlands Conservation Act
(NAWCA) of 1989.

For more information about programs offered
by DU, visit their website at
http://www.ducks.org, or write to:

Ducks Unlimited, Inc.
One Waterfowl Way
Memphis, TN,38120
Phone: 1-800-45DUCKS or (901) 758-3825

3.5 Pheasants Forever Funding Incentives

Pheasants Forever (PF) is a private, non-profit
conservation organization founded in 1982in
response to a declining ring-necked pheasant
population. PF is dedicated to the protection and
enhancement of pheasant and other wildlife
populations in North America through habitat
improvement, land management, public aware-
ness, and education. Such efforts benefit
landowners and wildlife alike. PF's unique sys-
tem of county chapters allows 100percent of net
funds raised by chapters to remain at the chapter
level for local habitat projects.

Local PF chapters raise money to support five
habitat restoration programs. These five pro-
grams are:

-food plots,
-nesting cover,
-woody cover,
-land purchases,
-wetland restoration.

For more information about PF and programs
that are available, contact your local PF chapter,
visit on the web at http://www.pheasantsforev-
er.org, or write to:

Pheasants Forever
1783 Buerkle Circle
St. Paul, MN 55110
Phone: (651)773-2000
or toll free: 1-877-773-2070

University of Missouri Center for Agroforestry 21
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The University of Missouri Center for Agroforestry
(UMCA) is an interdisciplinary research, teaching and
technology transfer program that draws on the
expertise of university faculty in forestry, fisheries and
wildlife, entomology, plant pathology, agronomy,
animal science, agricultural economics, rural sociology
and horticulture. The Center coordinates agroforestry
activities for use in Missouri and adjacent areas of the
Midwest. Its mission is to initiate, coordinate and
enhance agroforestry activities to meet the
environmental, social and economic needs of land
management within the state of Missouri, North
America and the temperate zone worldwide.
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Agroforestry
-,.

Agroforestry is a set of integrated land use practices. It combines trees, shrubs, forages, grasses,
livestock and crops in innovative, flexible combinations tailored to the landowner's needs. The goal in
agroforestry is to optimize production and conservation benefits.

Properly designed and implemented, agroforestry practices can
• Increase crop production
• Diversify products and farm income
• Improve soil quality and reduce erosion
• Improve water quality and reduce damage due to flooding
• Enhance wildlife habitat and improve biodiversity
• Reduce pest management inputs

In the temperate United States, agroforestry consists of five main practices:

(1) Alley Cropping

(2) Silvopasture

(3) Riparian Forest Buffers

(4) Windbreaks and

(5) Forest Farming.

When designing and implementing any of the five practices, it is important to consider the
compatibility of the species with the site, the compatibility between species, the farm equipment
available and the potential markets. Your local natural resource professionals in agriculture extension,
the natural resources conservation service, and your local state forestry office can provide you with
design and implementation assistance, as well as information regarding restrictions or requirements
for stream-side protection or maintaining wildlife habitat.

Alley Cropping

Alley cropping is the planting of trees
and/or shrubs in single or multiple
tree rows at relatively wide spacing
with a companion crop grown in the
alleyways between the tree rows. The
benefits realized in alley cropping
practices include increased income
diversity, biological diversity,
improved aesthetics and reduced
negative environmental impacts.
Alley cropping practices are designed
according to the site characteristics,
the tree products desired (e.g., nuts
or timber), the growth requirements of the selected tree, the crop being grown in the alleyway, the
farm equipment available and the landowner's objectives. For example, alleys can be arranged in

(t) University of Missouri Center for Agroforestry
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Equipment Travel Lanes

" INorh-South

• + •
East-West~~~----------~~

••

DiagOnal"" •. •

Hillside
Contour
Planting

View from
above

Figure 1 - Equipment travel lanes illustrated in a grid pattern planting design,
Tree rows are planted on the contour on sloping sites.

straight rows and on diagonals to allow equipment to travel in
various directions, reducing soil compaction (Figure 1). On
sloping land, it may be necessary to plant the rows on the contour
creating a terrace to reduce soil erosion due to water runoff.

While designs for an alley cropping
practice will vary depending on landowner
objectives, there are several basic
considerations. Spacing between the
trees within the row and between the rows
of trees must be considered when
designing an alley cropping practice_
Distance between the rows is determined
by (1) the growth requirements of the
companion crop, (2) the width of the
available farm equipment, (3) the type of
tree(s) grown, (4) the desired product(s),
and (5) the duration or length of time the
landowner wishes to grow a light
demanding crop in the alleyway. Selected
trees should be deep rooted, create a light
shade and produce one or more products
(timber, nuts, fruit, pinestraw). Shrubs or

3-Tree

Walnut and corn alley cropping practice,

2-Tree
Row._
'".•

Single
Tree Row•••••Alley width

•• It •

Figure 2 - Tree arrangement in triple (evergreen tree or shrub in
the outer rows with a deciduous tree in the middle row), double
and single rows.

coniferous trees can be used in multiple tree rows
(Figure 2) to provide additional products and to train
hardwood species to grow straight and tall, producing
high value timber products_ Growing trees for timber or
nuts may require pruning of young trees. Pruning young
nut trees to a height of eight (8) feet allows equipment to
pass below the branches for mowing and harvesting of
nuts while retaining much of the crown area_ Greater
pruning heights, to reduce defects in the wood caused by
low branches, may be required for producing quality
timber.

',~'I!:'".,."
,t,.·r t

• ~ f' _. _l', .
Harvesting wheat between walnut trees in an alley
cropping practice.

/i"
(,!:_, ... -) University of Missouri Center for Agroforestry

3



•••••••••••••••••••••••••••••••••••••••••••••

Traditional row crops as well as horticultural, medicinal or vegetable crops can be incorporated into an
alley cropping practice. As the trees grow and produce more shade in the alleyways, companion crop
selections may change. Over time, competition for water can limit the width of the area in the alley
that can be cropped. Deep trenching with a ripper, trencher or chisel plow between the tree row and
the crop to sever lateral tree roots (known as lateral root pruning) may be necessary to minimize
production losses of the alley crops. Wider alleyways will accommodate crops that require full sun
such as corn and soybeans. When shade becomes limiting, there will need to be a shift to a more
shade tolerant crop such as shade tolerant forages or berry producing shrubs.

Silvopasture deliberately combines trees
with forage and livestock production in an
intensively managed practice. Letting cows
graze in a natural woodland area without
any type of tree or forage management is
NOT considered a silvopastoral practice.

Silvopasture Planting Designs

Silvopasture

Cattle grazing in pecan silvopasture practice.

Rotationally grazing livestock, planting, pruning and protecting
trees and monitoring forage quality are all part of managing a
silvopasture practice. Proper design and planning, as well as a
working knowledge of the silvopasture components, can reduce the
time and labor involved.

Several benefits are realized by implementing a silvopasture
practice. Trees protect livestock from temperature extremes by
blocking cold wind and snow in winter and providing shade in
summer. Livestock benefit from improved forage quality and reduce
the need for chemical or mechanical vegetation control. Research
at the University of Missouri Center for Agroforestry has shown that
many forages, such as red clover and smooth bromegrass, perform
better, are more palatable, and produce higher levels of desired
nutrients under some shade. Well-chosen and maintained forages
control undesirable vegetation and fix nitrogen utilized by the trees.

Silvopasture practice design can be similar to design options for
alley cropping with special consideration given to the interactions
between trees and livestock (Figure 3). Trees can be planted in
rows, individually throughout the pasture or in groups. Existing
forest stands can be managed for grazing livestock as part of an
intentionally designed silvopasture practice.

"'i'''' "" ../)...~, ''''...;~.~, ~
~/ ,A j

\'.,~,.J' University of Missouri Center for Agroforestry

Trees in rows

Individual tree

Grouped trees

Figure 3 - Planting designs for
silvopasture practices. 4
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For optimal performance, select trees, forages and livestock that

1. are compatible with the site and each other,
2. produce marketable products,
3. meet landowner management objectives

and,
4. if desired, provide wildlife or environmental

benefits.

Zone 2, the managed forest, can be planted with fast
growing trees and/or shrubs that produce marketable
products which can be harvested for profit. In this
zone, nutrients in the runoff water are absorbed in the
soil and used by trees and shrubs. When flooded,

~i:)University of Missouri Center for Agroforestry

Year 1 - fast-growing riparian species are planted to
establish buffer.

Year 2-3 - tree roots begin to stabilize stream banks
and herbaceous vegetation grows in naturally.

Established buffer - some marketable trees have
been removed and slower growing, higher value
species are planted in the understory. Herbaceous
vegetation is fully established in the understory.

5

Sheep grazing in a Christmas tree silvopasture practice.

Trees may produce nuts such as black walnut or
pecan or be grown for timber alone. Livestock may
include but are not limited to cattle, sheep, goats,
horses, ostrich, emu, moose, fallow deer, poultry,
bison and elk. During tree establishment stages,
livestock should be excluded from the site or
protection measures, such as electrified fencing,
should be used to prevent damage to young trees.
While livestock are excluded, forage can be produced
for sale or feed for livestock.

Riparian Forest Buffers

Riparian forest buffers can have positive impacts on
water quality. They are strips of planted or managed
trees, shrubs and grasses along the banks of
waterways. One popular design consists of three
zones: Zone 1, undisturbed forest, is closest to the
water; Zone 2, managed forest, is next to the
undisturbed forest; and Zone 3, composed of grasses,
is farthest from the water (Figure 4).

The roots of the undisturbed vegetation (trees and
shrubs) in Zone 1 stabilize streambanks, hold soil in
place and prevent channelization of the stream.
Shade from the trees helps moderate the temperature
of the water, benefiting aquatic life. Roots and woody
debris provide food and habitat for aquatic life and
slow the velocity of water.
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Three-Zone Riparian Forest Buffer forested zones also serve as
recharge areas for ground water
aquifers.

Grasses and other herbaceous
vegetation in Zone 3 tend to
increase soil porosity allowing
greater infiltration and water
storage potential. Dense grasses
slow the flow of surface water
and spread the flow more evenly

Figure 4 - Diagram of riparian forest buffer zones. over the landscape. Reducing
the velocity of the water flow

allows sediment to settle out, allows time for pesticides to degrade and permits increased uptake of
excess nutrients. Grasses can potentially be used for forage, hay or other products.

Keep in mind that not all areas will be wide enough to accommodate a three-zone buffer design. The
width of the riparian forest buffer depends on the landowner's objectives, the condition of the
waterway and the site characteristics (slope, soil type).

Windbreaks

Windbreaks protect crops and livestock
from strong winds, reduce wind erosion,
improve irrigation efficiency, expand wildlife
habitat, improve aesthetics, manage snow
and provide marketable products.
Protection from cold wind and snow and
hot, drying summer winds improves crop
quality and yield despite the loss of
cropping area due to the windbreak.
Windbreaks provide shade and protection
from temperature extremes in pastures and
around feedlots improving livestock health,

Windbreak adjacent to crop field.

feeding efficiency and reproductive
success. Increased plant and wildlife
diversity have the potential to reduce
fertilizer and pesticide inputs by
capitalizing on natural pest predators and
nutrient cycling.

Cattle sheltered by livestock windbreak.

(;i) University of Missouri Center for Agroforestry

Multiple row windbreaks allow harvesting
of marketable trees and products without
reducing the effectiveness of the
windbreak. Trees, shrubs and/or
herbaceous vegetation, selected for the
products they produce (nuts, pulp for
paper, botanicals) and their windbreak
effectiveness, are planted perpendicular
to the prevailing wind at wide spacing.

6
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Wind direction ••
distance of. .:
windward •••.:protection ..:(Ow) ••..• ~..:..:

Ow = 2 x H • •
to •• :
5 x H. .:..:· .:••..:• •..:· .:••..:• •

Windward

The area protected
effectiveness of a
determined by:

the
are

by, and
windbreak,

• Height • Length
distance of • Density • Orientation

leeward protection • Width • Continuity
(01) • Species

composition

01 = 10 x H to 20 x H

windbreak
height

l
(H)

Wind speeds are reduced on the
windward side of a windbreak to a
distance two (2) to five (5) times the
height of the tallest row. On the leeward
side, wind speeds are reduced for a
distance of ten (10) to 20 times the
height of the trees (Figure 5). Windbreak
density, the ratio of the solid portion to
the total area, determines the amount of
wind that flows through the windbreak .
Densities of 40 to 60 percent provide the
greatest leeward area of protection.
Livestock windbreaks and crop
windbreaks require different densities
and orientation for optimal protection
during sensitive seasons. Windbreaks
are oriented perpendicular to: (1) hot,

dry summer winds to protect field crops during the growing season, (2) cold winter winds to protect
livestock during calving season or (3) winter and early spring winds to reduce erosion when soil is
exposed. The most effective length of a windbreak is ten (10) times the height to reduce the influence
of end-turbulence (i.e. turbulent winds at either end). Gaps in the windbreak create areas of high-wind
velocity reducing the effectiveness of the windbreak and should be avoided.

Figure 5. Wind protection diagram with a multi-row windbreak.

Leeward

Management is the key to an effective windbreak. Gaps resulting from tree harvest, damage or
mortality must be replanted. Pruning may be required if producing timber or for the general health of
the trees and shrubs.

7

Ginseng in an intensively managed forest farming practice.

/i"
{,.:,.",,:) University of Missouri Center for Agroforestry

Forest Farming

Forest farming is a unique practice in which
existing forest stands are managed to create
an appropriate environment for growing
potentially high value understory crops. Many
medicinal and botanical plants that are
currently wild-crafted (harvested from wild
sources) from public and private lands are
becoming scarce. Forest farming can mitigate
over-harvesting by managing for these scarce,
high value species.
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Shiitake growing on logs in a forest farming practice. Fruiting goldenseal in a forest farming practice.

When establishing a forest farming practice, the existing forest needs to be managed to open the
canopy and create the appropriate light environment for the understory crop. The non-timber
component or special forest products can be ginseng, goldenseal and other medicinal plants, floral
greenery and/or food products like mushrooms and berries. Several crops can be grown in
conjunction. Some existing practices combine growing ginseng, goldenseal and mushrooms as they
have similar light requirements.

Anyone interested in undertaking forest farming or producing special forest products should
thoroughly research the crop, including the growing requirements and the markets available or the
potential for developing markets. Many herb and botanical dealers have certain requirements which
must be met before establishing a planting contract with growers. The landowner needs to consider
the labor involved and should start with small plots. As many of the crops associated with forest
farming are high value, added protection measures may be required to deter theft.

Research in Agroforestry

The University of Missouri Center for Agroforestry (UMCA) conducts research in the five temperate
agroforestry practices at the 650-acre University of Missouri Horticulture and Agroforestry Research
Center (HARC) in New Franklin, Missouri.

Alley cropping

Pitch pine (Pinus rigida)/Ioblolly pine (P. taeda)
hybrids and black walnut (Juglans nigra) planted
in single, double and triple rows are grown to
examine the effects of row configuration on these
species. Triple row spacing (walnut flanked on
both sides with pine) is intended to produce a
high quality sawlog by promoting natural pruning
of the walnut's lower branches through shading of
the trunk. Associated with this project are two
progeny testing experiments which look at the
suitability of pine hybrids and exotic pines for pine
needle mulch production in Missouri.

(i')
""."",..,..," University of Missouri Center for Agroforestry

Single and double-row pine in alley cropping study

8



••••••••••••••••••••••••••••••••••••••••••••••

Cattle grazing near a row of young trees protected by
an electric fence in the silvopasture study.

Logs inoculated with mushroom spores in a forest
farming setting

Related Research

Silvopasture
Animal science researchers are testing methods to
protect seedlings being established in cattle pastures.
Two methods being examined are electrical fencing
and unpalatable sprays.

Riparian Forest Buffers
For demonstration and water quality protection
purposes, a riparian forest buffer has been established
along the stream adjacent to the silvopasture
experiment. This buffer will serve as an educational
demonstration of a three-zone forested riparian buffer
and to protect the stream from high nutrient content in
the runoff water from the silvopasture practice.

Windbreaks
Windbreaks serve to protect crops, livestock and soil
from harsh seasonal winds. A recently established
windbreak demonstrates windbreak effectiveness and a
method of offsetting windbreak segments to minimize
the wind tunneling effects of gaps in a windbreak
created by roads or access to a field.

Forest Farming
Mushroom production has the potential to add value to
an existing forest or riparian forest buffer. Researchers
are examining propagation methods for high value
mushrooms, such as the European black truffle and
shiitake, under the shade of a forest canopy.

Root Production Method™, a method of air pruning tree roots
as a means of improving growth rate and fruit production, is being
compared to traditional bare root seedling growth and fruiting.
Researchers are examining eleven species that have potential in
agroforestry practices.

Cottonwood leaf beetle feeding.

9

Root mass of bare root seedling (left) versus
RPM™ seedling (right)

Cottonwood and poplar hybrids are fast growing trees
with potential for use in agroforestry practices. Several
projects are being conducted on poplar to examine clonal
variation in growth rate, carbon sequestration potential and
susceptibility to insect damage.

University of Missouri Center for Agroforestry
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Shade houses for shade tolerance evaluation.

A recently constructed flood tolerance laboratory
is used to test plant species and cultivars for
tolerance to flooding. The effects of stagnant
versus moving water and water depth are being
examined.

Living mulches used in agroforestry practices
may provide soil erosion protection and .
supplemental nutrition for trees. Researchers are '
examining the effectiveness of legumes and
grasses as living mulches grown in conjunction
with establishing trees.

A shade tolerance evaluation of
grasses and other herbaceous plants is
the first stage in an assessment of the
suitability of these plants for use in
agroforestry practices. After being
evaluated for their tolerance to 50
percent and 80 percent shade, plants
will be tested under various levels of
shade in competition with trees for
moisture and nutrients.

Linear channels of the flood tolerance laboratory.
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Where can I get more information?

Local Information
Start by contacting natural resource professionals in your area for information specific to your site.
This includes university agriculture extension, local or regional forestry professionals and the Natural
Resources Conservation Service (NRCS).

General Information
For more general information on agroforestry and the five practices contact:

University of Missouri Center for Agroforestry (UMCA)
203 Anheuser-Busch Natural Resources Bldg. (ABNR)
Columbia, MO 65211
573/884-2874
email: umca@missouri.edu
http://www.missouri.edu/-umca

USDA National Agroforestry Center (NAC)
East Campus - UNL
Lincoln, NE 68583-0822
402/437 -5178
http://www.unl.edu/nac/

Produced by the
University of Missouri Center for Agroforestry

Technology Transfer and Outreach Unit
Sandra S. Hodge, Ph.D., Director
Larry D. Godsey, Economist
Dusty Walter, Technical Training Specialist
Sara M. Peters, Information Specialist

This work was funded under cooperative agreement C R 826704-01-0 with the US EPA. The results presented
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mCOllc~'Cnf
Agriculture
FCHxi:md
I\"anll·al
RCSlJUn:CS

mailto:umca@missouri.edu
http://www.missouri.edu/-umca
http://www.unl.edu/nac/


e
e
.rket Potential

ihiitake: An
imerging Market

'arkets for shiitake and
ttther specialty gourmet
enushrooms continue to
.how promising profit
.otential for Missouri
fJilrest land owners. The
~terest level in preparing
#,esh shiitake mushrooms
,js rising, from gourmet

chefs tofarmers' markets
_nd household consumers,
.s information about their
.utritional benefits and
eich, versatile taste becomes
,,-zore abundant.

e,.he University of Missouri
~: enter for Agroforestry

UMCA) supports one
'if the nation's most

• omprehensive research
.rograms for shiitake and
ether gourmet mushrooms,
f/i'lcluding morel and the
fluropean truffle, in an
~rt to help establish
~ushrooms as a profitable
W/igroforestrycrop in
~issouri and the Midwest .•e
e•e

Forest Farming

Cultivating Shiitake
Mushrooms Through Forest
Farll1ing
Rachel McCoy, Sr. Information Specialist, UMCA;
Johann Bruhn, Research Associate Professor,
MU Division of Plant Sciences

Cultivating shiitake mushrooms
allows forest landowners an

opportunity to utilize low-grade and
small diameter trees
thinned from their
woodlots. When
the mushrooms
are harvested and
marketed, the result
is a short-term
payback for long-
term management of
wooded areas. Shiitake
mushroom cultivation requires a
significant amount of shade, but not
a significant amount of acreage, and
therefore is an excellent opportunity
for landowners with smaller acreages
to utilize forested or shaded areas. In
addition to making use of woodlots
and forested acres, logs that have been

inoculated for shiitake production (or
"spent" logs) can be recycled compost
or used as a fuel and heat source
for winter mushroom production.

Shiitake mushrooms
can be grown indoors
or outdoors, usually
on sugar maple or
oak logs that have
been specially cut
and inoculated.
When these logs are
grown outdoors in
a managed shade

environment, a forest farming practice
is utilized .

The practice of intentionally
managing the light or shade levels in
a forest to favor the production of
certain plants is a key element

- Nicola McPherson,
Ozark Forest Mushrooms Proprietor



e
.uccess Story

.Ozark Forest Mushrooms
:Carves Market Niche

'"

.One of the Midwest's most significant

.demonstrations of a successful forest farming

.practice is Ozark Forest Mushrooms near Timber,

.Mo, Dan Hellmuth and Nicola McPherson

.established the specialty mushroom operation in

.1990 on what was then a timber operation, and
together with a small staff, coordinate every step of

.the value-added process, from the inoculated log to

.packaged, consumer-friendly, organic mushroom

.products, A key to their success is developing an
eagroforestry practice that works within the natural
• .'. . setting of the land,

Under the
guidelines

of the

••A \:':~••• Stewardship
• Incentive

Program, administered by
• the Missouri Department of Conservation (MDC),
• the couple harvests a renewable supply of mushroom
• bed logs while simultaneously maintaining
• their forested acres in a healthy ecological state.
• Consequently, what began 14 years ago with only

100 oak logs in production has grown to include
• 16,000 shiitake logs in production. Only five acres
• of the couple's 2.500 forested acres are utilized for
• the mushroom business.

• Ozark Forest Mushrooms gives particular emphasis
• to targeted marketing of their value-added boxed
• mixes and products. "The biggest marketing
• challenge for a rural area is that most of the
• mushrooms are a fairly high value specialty food,
• and the largest market is in some of the state's

bigger cities," said Hellmuth. "We are marketing
• products to St. Louis and need to deliver them to
• the city on a weekly basis."•• 2 UMCAAgroforestry in Action•

Cultivating
Shii take in a
Forest Farming
Practice (cont.)

of the agroforestry
practice known as forest
farming. Properly applied
to the forest environment,
the forest farming practice
can enhance and diversify

farm income opportunities, while at the same time
making significant improvements to the composition
and structure of the forest for long term improvements
in overall stand health, quality and economic value. By
developing an understanding of the interactions between
the overstory trees and the understory environment,
forest management activities can be used to create an
understory capable of growing profitable shade-loving
crops like shiitake mushrooms. Both long term tree
crops and short term understory crops can be grown
on the same forested land and create a healthier forest

A landowner adjusts a log stack in
his forest farming mushroom site,
Shade levels are carefully monitored
for mushroom production in the
understory,

environment.

The shade-loving plants that may be grown in the
understory of a forest are often termed non-timber forest
products. This underscores the fact that both timber and
other products can be simultaneously grown in a forest
farming practice. However, to accomplish this, forest
canopy densities must be controlled by manipulating the
structure and/or species composition of the forest. These
manipulations then influence light levels available to the
forest floor.

Within the forest farming practice shade levels can be
adjusted by one of two methods. If there is not enough
shade for the under story, more crop trees will have to be
planted or retained to produce more shade. (cont.)

With proper
management

in tFie right
environment,

landowners
can expect

fruitful
harvests

of shiitake
mushrooms.



• Cultivating Shiitake in a Forest Farming Practice (cont.)
• If there is too much shade under trees, they can be wounds visible will have a lower timber value.
• thinned or prun..ed. Over time, the changes that occur
• in a mature or a developing forest will require that both
• thinnings and new tree establishment will need to be
• applied to maintain the required level of shade.

• Although specialty mushroom production in a forest
• farming practice is intriguing, it is not considered
• "quick and easy." To establish a successful production

system, a great deal of knowledge, planning, research
• and trial-and-error is necessary. Before beginning
• to cultivate shiitake mushrooms, it is important to
• understand the life cycle of shiitakes and how the forest
• farming relationship interacts
• with this cycle.

•• Thinning a Forested
• Area for Mushroom
• Cultivation
• One of the keys for growing
• mushrooms in the forest is to
• manage the forest canopy so
• that an appropriate amount

of shade is maintained while
• a high-quality, healthy forest
• is grown. In a forest farming
• practice, forest thinnings are essential to creating a
• healthy forest that will produce mushrooms successfully.
• These same thinnings can provide a great source of

wood substrate for inoculation with mushroom spawn,
• maximizing the profit potential from long-term forest
• management activities. Before thinning a forest area for
• mushroom cultivation, careful thought and planning
• is required. To maximize forest health, timber, wildlife
• and/or aesthetic values, talk to resource professionals at
• the Missouri Department of Conservation

(www.mdc.gov), NRCS (www.nrcs.usda.govl) or the
• Missouri Consulting Foresters Association (www.
• missouriforesters.com). Also, visit the Missouri Timber
• Price Trends Report online at www.mdc.mo.gov/forest/
• products/prices!. for tree values to avoid removing
• a potentially high value species. Traditionally, black
• walnut, white oak and red oak species have maintained

some of the best timber values. Trees that are straight
• and limb-free represent the highest value within a given
• species. However, trees with forks or several knots and•••

••
In managing a forest for shade and forest health,
thinnings should focus on tree species that are best
adapted to site conditions, and manage those so that
their spacing produces the desirable shade level. The
United States Forest Service web site,
www.na.fs.us.lspfo/pubrlsilvics_manuall offers
information on optimum site conditions for most all
North American tree species. One approach to thinning
existing forests for mushroom production is to mark (or
otherwise identifY) the trees that are site appropriate and
healthy. In this case, these marked trees are identified

In this forest farming
practice, shiitake are
grown on logs under the
shade of trees. Additional
forest farming crops, like
ginseng or ferns, can also
be cultivated in the same
setting.

to remain in the forest and
all other trees may then be
removed as needed to crate a
desirable level of shade. The
crown of healthy trees will have
full leaves (not wilted) and
you will not see many dead

branches. A tree with more than 30% dead branches in
its crown indicates the tree is not growing vigorously
and may be susceptible to disease and drought. After
marking healthy trees you wish to remain in the forest,
you may begin the thinning process. For a detailed
explanation of the tree thinning process and methods,
print or request a copy of the document "Forest
Management for Landowners" from the Missouri
Department of Conservation online at
www.mdc.mo.gov/forestllibrary/.

Getting Started

The Shiitake Life Cycle
Mushrooms do not use chlorophyll to produce their
own food, but instead rely on other plant material
(substrates) for nourishment. The visible part of the
fungus that is harvested and consumed is the fruiting
body (mushroom), connected to an unseen mycelium
consisting of tiny threads growing in the substrate. The
mycelium breaks down organic material and collects

UMCA Agroforestry in Action 3
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•
: The Shiitake Life Cycle (cont.)

nutrients. A portion of the nutrients derived from the
• substrate by the mycelium is used to produce additional
• mushrooms. Qnly healthy, living logs should be used.
• Logs already dead will be infected by other fungi
• and must be avoided. Logs cut from healthy trees are
• inoculated with shiitake spawn, via holes drilled into

the substrate logs. Shiitake spawn is sawdust amended
• with nutrients and colonized by mycelium in the
• laboratory. Spawn of many shiitake strains is readily

• available commercially.•••••

A thread-like network of mycelium grows from
the spawn into the inoculated log. The period of time
required for mycelium to colonize the log is called

the "spawn run," which requires several months. For

example, logs inoculated in May will not begin to fruit
until September, at the earliest. The first major crop of
mushrooms can be expected the following spring when
air temperature exceeds 50 degrees during the day time.
Once a log has produced a crop (called a "flush") of
mushrooms, the log needs to "rest" for approximately
10 weeks to provide the mycelium time to replenish the
energy required for fruiting. The timing of mushroom
production in nature depends on the timing of
precipitation. In order to control the timing of fruiting,
growers can "force" logs to fruit by submerging them in
water for 20 hours.

Materials Checklist: Ou oar Shiitake
Cultivation

Access to water for force fruiting.

A cultivation area with modest shade and protection
from wind.

Hardwood logs cut from healthy saplings or pole-size
trees, or from tops of larger trees.

Spawn and plunging tool: (Spawn and the following
supplies can be purchased from professional supplier.)

Cheese wax: For sealing spawn.

Daubers: For applying cheese wax.

Very high speed drill, available from professional
suppliers. If you only purchase one piece of equipment,
it should be the highest speed drill you can find.

[!!1 Appropriate drill bits.

••.4 UMCAAgroforestry in Action

•

Top: The mycelium is often visible at
the ends of logs after spawn run. Below:
Inoculated ana fully colonized logs at the
fruiting stage.



•• •• Gettmg Started

• Basic Steps for Shiitake Production
• There are several step~ involved in shiitake production,
• and the process usually takes from 4 to 12 months• (from inoculation to first fruiting):•• 1. Choose healthy trees and cut the logs, usually

• as part of a thinning process for a timber stand

• improvement, or utilizing top wood from a

• commercial harvest. Good hosts are hardwood
species with long bark retention (sugar maple• and white oaks are among the best). If you do• not have access to forested areas, purchase logs• from a public land management agency or a• con tract logger.•• 2. Purchase spawn from a reputable commercial• vendor. High-quality spawn of known strains is

• well worth the price.

•• 3. Inoculate the logs using a very high-speed

• drill to produce holes approximately 1" deep,

• separated by 6" in rows 2" apart and staggered

• to produce a diamond pattern. Using a spring-
loaded thumb pressure inoculation tool, inject• sawdust spawn into pre-drilled holes.•• 4. Cover the spawn in the log using a dauber• dipped in smoking hot cheese wax.•• 5. Set logs aside in the shade for spawn run.

•• 6. When logs begin to fruit well spontaneously

• (the following spring) they can be soaked or

• irrigated with water and a forcing routine can

• be established on a 10 week cycle.

• 7. Harvest mushrooms by twisting and pulling• the stem off of the log. Cutting the stem will• shorten the shelf-life by causing the mushroom• to dry out through the cut stem. Leaving• the stem in the woods will cause insect pest• problems.•••

1. Cultivation Sites for Growing
Shiitakes
An outdoor shiitake cultivation setting should be at
least 60% shade (but not total darkness) with good
ventilation but protected from wind. Water is needed
several times a year (10 week intervals work best) but
not continuously, and the bark surface should dry
out between waterings to avoid destructive surface
molds and competing decay fungi. Log ends should
be kept off the ground (or on weed barrier fabric) to
prevent colonization by soil-borne decay fungi. Indoor
commercial production requires environments similar to
outdoor conditions, with variable temperature, lighting,
humidity and ventilation. Structures already existing on
a farm, like a machine shed, may be converted to indoor
shiitake production facilities.

UMCA Agroforestry in Action 5
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: 2. Felling Logs

•••••••••••••••••••••••••••••••

for Production
Shiitakes may be grown on sawdust substrates, a
common large-scale method, but shaded log-grown
shiitakes are better q'uality and have a longer shelf-
life - they also achieve higher prices in the wholesale
and retail market. Unlike artificial substrate-produced
shiitake, log-grown shiitake can be certified organic,
allowing for higher market prices. Oak logs are
commonly selected for shiitake production, but
many other hardwoods (especially sugar maple and
sweet gum) can be used to produce shiitake. Denser
hardwoods, and species which retain their bark, have
the longest production cycles. Logs with a smaller
diameter (4 to 6") will produce mushrooms faster
than those with a larger diameter, but will produce
for a shorter period of time. Larger logs have larger
proportions of decay-resistant heartwood, which limits
their productivity. In a sustainable practice, young,
healthy trees are selected from stands needing to be
thinned. Avoid damaged bark or sections with bark
less than 1/8" thick, deadfalls and logs of uncertain
origin. A standard log is 4" to 6" in diameter, cut 36" to
40" long, for commercial production. Pines and other
conifers will not produce shiitake.

The ideal time to fell trees is in the winter. For spring
inoculation, it is best to harvest trees in February for
inoculation in April or May. Felled logs should be
protected from desiccation (wind and sun) to maintain
an internal moisture content above 35%. After
inoculation, the mycelium begins to grow throughout
the log and protection from sun and wind should be
maintained to prevent desiccation.

Optimal log moisture content for shiitake spawn run
is 35 to 45 percent. This is internal moisture, which
can be achieved by moisture conservation after cutting.
Maintaining moist bark can foster the development of
competitor fungi.

: 3. Strain and Species Selection
• Ask your reputable spawn provider for guidance in

selecting strains appropriate to your climate and
• production needs. Spawn is sold in a plastic bag that
• contains 5 to 10 pounds of colonized sawdust. The
• bag usually has a breathing patch, or a mesh fabric that
• allows for gas exchange and prevents fungus suffocation.
• The spawn is mostly white with brown patches, and
• mushrooms may even form inside the bag. Spawn

• 6• UMCA Agroforestry in Action

should be ordered well in advance. For example, order
spawn one or two months in advance of the need and
the supplier should ship the spawn to arrive within a
week prior to inoculation.

Different strains of shiitake fruit at different outdoor
temperatures, respond differently to forcing and
produce mushrooms with different morphologies
(characteristics). One may grow multiple strains to
stretch production out as much as possible.

Inoculated oak logs have been carefully cut to size for proper
stacking in a simulated forest shade environment at the Ozark
Forest Mushrooms commercial shiitake operation. Selected forested
areas are rotationally thinned on a 30-year cycle. Butt logs of the
trees are sold to sawmills and residual branch wood is the main
source for shiitake logs. Spent logs are burned for heat in a winter
greenhouse mushroom production facility. Image 1: These are
crib stacks for holding logs during "spawn run." These logs will be
relocated under a forest canopy [0 begin "fruit" production (Image
2). Then, during fruiting, these logs will be placed upright on end
for more efficiem mushroom picking.

1
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Inoculating and Sealing

• •
• • • • •• ..••.•.... • •.,' " •• •.... ;. •.••...... '" •• • •

• • • •
• • • •

Drill holes in the log in a diamond pattern
(approximately I" deep, separated by 6", with rows 2"
apart). image: Mary Ellen Kozak ana Joe Krawczyk,
"Growing Shiitake Mushrooms in a Continental
Climate.

Hot cheese wax covers the inoculated holes.

4. Stacking the Logs
Logs should be stacked after inoculation for
an incubation period (rest period) in order to
allow for fruiting. Appropriate log orientation
depends on your ability to protect the logs
from wind and sun. If your region has high
humidity or you are able to irrigate the logs
routinely with water, you can stand the logs up
or crib stack them (see photo page 6 for crib
stacking example). Logs that have been crib
stacked during the resting period can be stood
upright for easier harvesting during fruiting
(Figure l).

If your growing site is prone to desiccation
from wind or sun, it is better to keep the logs
lower to the ground.

Figure I: Upright stacking of inoculated logs.

~I

•
'"

." l

Figure 2: Stacking method for placin~ logs on a slope or
hillside. Images: Oklahoma State UllIversity ExtenSIOn;
www.mushroomcompany.com

UMCA Agroforestry in Action 7
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••
• Getting Started• 5. Forced••••••• temperature
• range and warm
• weather strains
• of shiitake spawn respond well to soak forcing. Cool
• weather strains respond to air temperature, rather than

to forcing. For this reason, growers often prefer to
• inoculate their largest logs with cool weather strains
• because they do not need to be soaked and can be left in
• the woods to fruit naturally in response to precipitation.

• When the logs begin to fruit spontaneously in the
• spring, it is time to initiate a forcing routine. Logs
• should be allowed to rest for 10 weeks between forcing
• events, so one might force 10 percent of their logs every

• week.
• Mushrooms should begin to "pin" (initiate mushrooms)
• within a day or two after soaking. Fruiting should be
• complete in approximately one week.

• 4~~~~1

•••••••••••
•

Inoculated logs are immersed in cool water at the Horticulture
and Agroforestry Research Center, New Franklin, Mo. Forced

•
fruit.ing allows tor consistent shiitake production through a timed
routlllC.

Fruiting
To stimulate
fruiting, logs may
be immersed in
cool water for
20 hours. Wide

••••
• 8• UMCA Agroforestry in Action

Snails are
a common
mushroom pest.
They will feed on
the mushrooms
if given the
opportunity,
as this snail is
demonstrating on
the underside of a
shiitake mushroom.

Pest Management
Shiitake are relatively pest resistant. The main
considerations in pest management is to prevent log
desiccation and to keep log ends off the soil. Proper
spacing of inoculation points is important in order to
completely colonize the substrate log. If inoculation sites
are spaced too far apart, competitive decay fungi will
become established and compete with the shiitake.
In association with these competing fungi, as shiitake
mushroom production begins to taper off, logs become
a liability due to the build-up of contaminating fungi.
Logs that have ceased to produce useful amounts of
shiitake should be removed from the production area to
prevent the build-up of contaminating fungi.

Slugs and snails can damage shiitake caps during very
wet weather and research is being conducted for finding
methods to deter slug feeding.

6. Harvesting
Mushrooms

~~ •• continue to develop
over a several day
period. Mushrooms
should be harvested
when their caps
are 70 to 90%

1L.oIK'-'-"""~......='--l....-..._ open (expanded).

Caps should be
harvested while the cap margin is still slightly inrolled .
Agricultural shade fabric can be used during fruiting to
both minimize mushroom desiccation and to protect
mushrooms from absorbing too much water during
rainfall. (next page)



Winter Production: Creative
Recycling of Spent Logs

Inthe right setting, shiitake can be produced during the
winter indoors. Shade and light levels, ventilation and

temperature must be controlled to recreate the outdoor
environment.

UMCA researchers are working to evaluate the potential for
growing shiitake on natural logs indoors over winter.

Dan Hellmuth and Nicola McPherson, proprietors of
Ozark Forest Mushrooms, are using spent shiitake logs to
provide the fuel for heating their indoor winter cultivation
structures. A new greenhouse has recently been completed
with a wood furnace for burning spent/culled shiitake
logs. "We're not actually depleting our forest resources over
time," said Hellmuth. "Basically, we're turning waste wood
into high value food and then using the spent logs for fuel
value to heat our greenhouse in order to keep production all
winter long."

A portion of the Ozark Forest Mushrooms operation ncar Eminence, Mo.
Only five of the owners' 2,500 acres are utilized for commerical mushroom
production.

••••••

Harvesting (cont.)
Harvested mushrooms should
be taken to market as quickly
as possible following harvest.
While shiitake have a good
shelf life compared to other
mushrooms (two weeks or
more) their quality begins to
deteriorate slowly after they are
harvested, therefore, a better
price will be obtained for the
freshest mushrooms. The best
price is obtained through retail
sales to restaurants. Fresh
mushrooms should be stored in
well-ventilated, humid cartons
like paper bags or cardboard
cartons.

Fresh shiitake harvested from Ozark
Forest Mushrooms are packed in
cardboard containers for delivery to
chefs and restaurants. Bottom: Value-
added dried mushroom mixes are paired
with locally-grown rice for an attractive
and consumer-friendly Ozark Forest
Mushrooms retail product.

UMCA Agroforestry in Action 9



••• Marketing

• Prices and Marketing Strategies• •• Many landowne~s fail at non-timber forest
• production by overloo~ing the i~p~rtance of.

marketing research. Pnor to begInnIng a speCialty
• mushroom operation, investigate the possible marketse in your area and know the price range you may
• encounter. Does the retail price compensate for the
• materials that will be needed? You should take the
• time to learn who you~ ~otential buye~s are and
• what prices they are willIng to pay. It IS also helpful

to learn how your local grocers place and
• ~ price specialty mushrooms in
e,-C1u{1' the store, interview other

••••• __ 11" ".il:;e..__-,.,. growers and observe
consumers purchasing
mushrooms. Visit·-----'----••••• ';:,~:,:;:: Contact restaurants

to determine if they
• are interested in offering
• dishes prepared with fresh
• mushrooms on the menu.
• Don't forget about the market opportunities for
• mail order or Internet sales. Value added products,
• like boxed mixes, sauces and dried mushrooms are

• another option.

• In all markets, the relationship you establish with
• your buyer is critical. Be certain you have the
• production capacity before arranging an order.

Remain in close contact with the buyer to ensure
• they have received the quality they were seeking.
• Consumer education is also critical - prepare a
• pamphlet for your buyer telling them about the
• careful steps you take in production and ways to
• keep the mushrooms fresh in storage. Ozark Forest .

Mushrooms competes in the niche market for organiC
• products by not using any artificial fertilizers or
• herbicides in the growing and packaging process,
• demonstrated by the USDA organic logo Hellmuth
• and McPherson obtained through the Missouri
• Department of Agriculture.

farmers' markets to
see if they are being
sold there, to whom
and at what price.

••
• 10• UMCA Agroforestry in Action

Consumer education is another
invaluable aspect

of a successful mushroom
business. McPherson gives
customers a flier telling the
story of their operation, their
local employees and the growing

process. As an effort to reinforce the connection between
customers and locally-grown foods, Ozark Forest
Mushrooms has become part of a chefs collaborative to
promote local farms and local foods to area restaurants.

"Cross-marketing with other locally grown foods in the
area helps build the name recognition and connection to
the food and land customers seek," McPherson said.

Keep in mind that the better the quality of mushroom
you produce, the higher the price you can achieve. The
best prices are obtained through restaurateurs. It is not
uncommon to achieve a price of $10 to $15 per pound
for fresh, high-quality shiitakes sold to a restaurant.
The lower prices you may observe at supermarkets may
reflect the lesser-quality mushrooms growers are unable
to sell to restaurants or at farmers' markets.

Additional markets include catering companies
and organic food stores. Ozark Forest Mushrooms
refrigerates its mushrooms within one hour of picking
to retain optimum freshness and quality, and then ships
directly or delivers to customers.

"If you're trying to manage your market, you want to
have a constant supply of mushrooms every week. Your
customers expect that," said McPherson.

Packaged, value-added
mushroom mixes are
another marketing
option and have a long
shelf-life.
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Nutrition

Why Shiitakes?
The rich flavor and meaty texture of
shiitake mushrooms is outstanding
when sauteed, broiled, baked or
grilled. A staple in the Asian diet for
centuries, the shiitake mushroom has
become the second most-consumed
mushroom in the world. In addition
to great taste and versatility, shiitakes
are gaining worldwide recognition for
health benefits.

According to a report released
by Cancer Research UK, exotic
mushrooms - including shiitake
- could be at the heart of a new era
of cancer treatment and prevention.
Exotic mushrooms are currently used
for medicinal purposes in Japan,
China, and Korea, and have been

reported to have anti-tumor properties
and to be stimulating to the immune
system (The Nurse Practitioner,
4/1/2000). The immune-boosting
properties of mushrooms are becoming
the focus of several studies, with
researchers suggesting several minerals
found in mushrooms, especially
shiitake, may offer multi-factor
benefits to the body's immune system.

Lentinan, a chemical found in
shiitakes, is currently approved as
an anti-cancer medication in Japan
(Nutraceuticals World, 7/1/2002).
According to a 2003 Medical Update
article, ongoing trials are exploring a
potential link between the essential
mineral selinium (shiitakes are a good

Chicken and Shiitake Alfredo

1 cup fresh shiitake mushrooms

2 tablespoons butter or margarine

3A cup chopped sweet red bell pepper

8 ounces boned and skinned chicken breasts (cutlets), thinly sliced

1 cup heavy (whipping) cream

1 cup frozen green peas

3A teaspoon salt

1,4 teaspoon ground black pepper

Yz cup grated Parmesan cheese

4 ounces capellini (angel hair) pasta, freshly cooked and drained

Remove stems from mushrooms; cut each cap in half, then into 4 to
6 slices; set aside. In a large skillet melt butter. Add red pepper; cook
and stir until slightly softened, about 3 minutes. Add chicken and
mushrooms; cook and stir until chicken is tender, about 3 minutes.
Add cream, peas, salt and black pepper; boil, uncovered, until sauce is
slightly thickened, about 4 minutes, stirring often. Stir in Parmesan
cheese. Spoon over pasta; serve immediately.

source) and prostate cancer.
The National Cancer Institute
is also pursuing research studies
with middle-aged men to
evaluate whether selenium can
help prevent prostate cancer.

Extracts From Shiitake
Mushrooms:

May lower cholesterol
through eritadenine
compound

May improve immunity
through production of
interferon (natural protein
that inhibits viruses from
multiplying)

Contain lentinan, a
chemical associated with
cancer prevention and
improved treatment

• May reduce high blood
pressure and the risk of
blood clots

•

•

•

Shiitakes: High in Nutrition!
• Low in calories

• Low in glucose ( benefit to
diabetes)

• Low sodium content
(benefit to high blood
pressure)

• High content of potassium
and phosphorous

• High content of trace
elements, including copper
and zinc

• Good source of fiber and
high quality protein

UMCA Agroforestry in Action , 1



•• Resources

• Additional Resources for
: Shiitake Pr?duction
• Internet Resources:
• Field & Forest Products. Growers' information. starter kits.

spawn and products. www.fieldforest.net/. (800) 792-6220.••••••• Shiitake Mushroom Production: Introduction and Sources of
• Information and Supplies.
• http://ohioline.osu.edu/for-fact/0039.htm.

•••••••••••••• Growing Shiitake Commercially, by Bob Harris. Focuses on
• commercial growing of shiitakes on oak logs.

Associations:
• The North American Mycological Association: Includes a
• annual directory and bimonthly newsletter. www.namyco.org

• The Mushroom Council: Web site offers marketing and
• consumer trend information. www.mushroomcouncil.org

• "The Mushroom Growers' Newsletter" is available at
• www.mushroomcompany.com.

•••• The Nurse Practitioner. Nutrition matters. April I, 2000.

•••
• 12

Ohio State University Extension. Guides for production and
marketing. Type "shiitake" under Search option.
http://extension.osu.edu/

Ozark Forest Mushrooms. Commercial production of shiitakes
and other gourmet mushrooms. Growing process information
and examples of value-added products. www.ozarkforest.com.
(314) 531-9935.

University of Kentucky Cooperative
Extension Service. In "Search"

type "shiitake" for several
production guides.

http://ces.ca.uky.edu/ces/

Books:
The Mushroom
Cultivator, by Paul
Stramets and J.S.

Chilton. Information on
every aspect of mushroom

cultivation for several species.

Shiitake Growers Handbook,
by Paul Przybylowicz and John

Donoghue. Information on scientific material
and basic advice on several aspects of shiitake cultivation.

Nutrition and Health Research:
Medical Update. Mushrooms and medicine. Cory SerVaas.
Feb. 1. 2003.

Nutraceuticals World. Immunity: examining nutraceuticals that
can boost or modulate the body's defenses. Rebecca Madley.
July 1. 2002.

UMCA Agroforestry in Action

Ongoing Progress

The Center for
Agroforestry:
Progressing in
Mushroom Research

The University of Missouri Center for Agroforestry
(UMCA), established in 1998, is one of the world's
leading centers contributing to the science of
agroforestry. Agroforestry practices help landowners to
diversify products, markets, and farm income; improve
soil and water quality; and reduce erosion, nonpoint
source pollution and damage due to flooding. The
integrated practices of agroforestry enhance land and
aquatic habitats for fish and wildlife and improve
biodiversity while sustaining land resources for
generations to come.

UMCA supports one of only two research programs
in the nation working to develop the European black
gourmet truffle as a forest farming crop for landowners.
Current successes indicate this premium, high-dollar
mushroom grows well in Missouri soil and may be
very successful when grown in agroforestry practices.
Research is also being conducted to develop morel and
other gourmet mushrooms into profitable agroforestry
crops for landowners. The first specialty mushroom
workshop in Missouri was hosted by UMCA in
December of 2004, bringing together researchers,
niche-product experts and landowners to explore
the outstanding potential of the specialty mushroom
market.

Agroforestry in
Action ------

The University of Missouri
Center for Agroforestry
203 ABNR
Columbia, MO. 65211

Ph. (573) 884-2874
Fax. (573) 882-1977

www.centerforagroforestry.org
email: umca@missQuri.edu

http://www.fieldforest.net/.
http://ohioline.osu.edu/for-fact/0039.htm.
http://www.namyco.org
http://www.mushroomcouncil.org
http://www.mushroomcompany.com.
http://extension.osu.edu/
http://www.ozarkforest.com.
http://ces.ca.uky.edu/ces/
http://www.centerforagroforestry.org
mailto:umca@missQuri.edu
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••••••••• Developed in Minnesota and adjacent states over 25 years••• Growers' Association formed in 2002; members in MN, WI, lA,
• NE, KS, IL, SO... The American Heartland Hazelnut Association

••• Machine harvestable

••• Hazels are 60-70% Oil; Oil is the exact chemical twin of olive oil-

••• Oil yields triple soybeans experimentally demonstrated••• Yields: 3,000 Ibs/acre dry kernel AND 5,000 Ibs/acre dry nutshell••• Whole nuts contain 9,200 BTU/Lb; 1.5% ash••• Woody biomass also harvested every year/10 year cycle

••• Carbon sequestration - high - nitrogen fertilized••• Biodiversity - very high; Environmental benefits - very high••• Multiple markets; not JUST an energy crop = more growers••• Gasified hazel shell yields 15% free Hydrogen••••••••••••

BADGERSETf RESEARCH CORPORATION

Fact Sheet: Hybrid Hazelnuts As An Energy Crop

HAZELDIESEL & PELLET FUEL &
HARDWOOD BIOMASS & HYDROGEN ...

{What will happen to biomass energy crops when we DO need the food production?
UN now predicts world population at 9-10 Billion in 2050.}

www.badgersett.com

http://www.badgersett.com
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Badgersett Research Corporation: Executive Summary: Woody Agriculture

An agriculture based on perennial plants has been an elusive hope for many decades. "Woody
Agriculture':_is a direction conceived independently of other workers, and has reached a stage in its
development where corn and bean farmers are beginning to plant the first crop being developed: a
complex multi-species hybrid hazelnut, grown as a bush, and machine harvestable.

On a research basis only, these hybrid hazels have already demonstrated their ability to produce
more food per acre than soybeans, and the genetic improvement of the crop is nowhere near ended.
Farmers are planting hazel fields with the understanding that they are participating in the
development of the crop, and while these early acres will not be as productive as the demonstrated
potential, the rewards of getting involved in a new crop may pay them back. The largest grower
problem at this point is restraining inadequately informed enthusiasm.

Selection of genetics, testing, breeding, and theory development has been underway at
Badgersett Research Corporation (BRC;a C corporation) in Minnesota since 1978. The results and
science have been sufficiently convincing that several universities are now involved in the work;
including the U of Minnesota, U of Illinois, Rutgers University, and U of Nebraska. Additional
support has come from the MN Dept. of Agriculture, WI Dept. of Agriculture, several RC&D's, the
Pentagon, and the National Arbor Day Foundation.

The general opinion of the Universities involved is that the biggest barrier to establishing the
crop in the agricultural mainstream is present inability to produce genetically appropriate plants fast
enough. Current capacity is only around 100,000per year; the need is for millions per year. The U of
MN is focusing on asexual propagation technologies, building on work already underway for 8 years
at the U of NE. BRCretains intellectual property rights to clonal hazels.

Developed as a "whole system", from genetics, cultivation, and pest management to product
development and marketing, the hybrid hazels are showing a convincing ability to meet
requirements in all areas. Grower concerns in the past few years have shifted from "can we grow
them" to "can we sell them". The answer is yes, after multiple analyses besides our own: hazels have
a world wide market, which at present fluctuates wildly due to both antiquated crop genetics and
Turkish politics. This fluctuation prohibits hazels from entering large industrial markets, which must
have stable supply, and currently limits hazels to the luxury niche.

Badgersett hybrid hazels have demonstrated consistent cropping capabilities, which opens
markets now dominated by soybeans and corn; industrial/ chemical feedstocks; edible oil, animal
feed, flour, and even biodiesel/biomass energy. Anything that can be made from a soybean can be
made from a hazelnut; as a beginning. Hazelnuts, including products from shell, husk, and wood,
actually have broader utility than any row crop. Hazel oil is the exact chemical twin of olive oil; an
antibiotic has been developed from hazel shell; the husks are rich in uninvestigated chemicals
designed as insect and vertebrate barriers- the list of potential products is very long. In the energy
crop arena, the Agricultural Utilization Research Institute of Minnesota (AURI) has recently
measured whole Badgersett hazels as having an average of 9,200 BTU/ lb, with 1.5% ash content; far
above average for biomass fuels.

Energy and economics have been the driving concerns in the development of this crop, with the
adoption as a basic design principle that crop systems which do not make sense in regard to energy
inputs and yields, and which do not result in desirable economic benefits for growers and processors,
must ultimately fail.

1
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A critically important factor in the comprehension and acceptance of woody agriculture is that
woody plant systems are intrinsically more productive than row-crops. This is not generally
recognized, due to the lack of communication between agronomists and foresters; hybrid poplar (the
woody plan_twith the most data collected) can produce almost 300% more biomass/year than single
crop corn. This is due to the different dynamics of tall, multilayered woody plants that are active for
a much longer portion of the year than the annual crops which must start their solar collection
process from zero each year and stop in time for harvest. Basically, woody plants can capture far
more sunlight than annual row, and photosynthate can be reallocated to seed instead of wood
production through advanced genetics.

Badgersett hybrid hazels have been developed to have a crop dynamic accessible to mainstream
farmers, opening many more acres to the potential environmental and economic benefits. The crop is
planted only once in a grower's lifetime. Once established, the bushes are insensitive to drought,
flood, and storms; absorbing "20 year" storms with little effect, and 50 year storms with no effect on
next year's crop. Planted and harvested by machine, the nuts can be dried and stored using existing
crop handling machinery; processing can be done with slight modification of existing soybean
crushing plants. Harvest starts in year 4, year 2 may be attainable. Pest management so far has
required no insecticides or fungicides; some herbicide is used during establishment. Fertilization is
necessary; but since the plants have huge permanent root systems, none escapes into aquifers. In lieu
of pruning, woody tops are harvested periodically (currently once in 10-12years), by hand or
machine, and the wood utilized. Integration of hazels and beef! dairy / poultry is possible. Although
a radically different kind of "hybrid"; as with hybrid corn, seed from uncontrolled populations of
hybrid hazels cannot be expected to yield uniformly competent offspring; however farmers will be
able to clone their own best plants via several low-tech asexual propagation pathways.

Environmental benefits are extremely high; zero soil erosion; zero water pollution; increased
aquifer recharge; very high biodiversity in the fields (similar to shade-grown coffee); greatly
decreased pesticide use; greatly increased carbon sequestration both in soil and standing biomass.
Since the crop should be sufficiently profitable, the benefits of woody perennial crops can be
extended beyond "marginal" lands. Genetic diversity in the combined gene pool of 3 species (2 N
American,l European- so far) is vast, providing variations allowing adaptation to many climatic
regions, and a buffer against global climate change.

All this would make woody agriculture the most "sustainable" agricultural direction available;
that statement, of course, generates controversy, mythology, and some antagonism. Woody
agriculture in fact constitutes at least 3 true paradigm shifts; in crop systems, pest control, and labor
inputs. Barriers to acceptance are therefore high; but historical precedent is clear that farmers adopt
practices that are profitable; that is the goal.

Hybrid hazelnuts are by no means the only crop possible, merely the first model to be
developed; BRCis also developing species hybrid chestnuts, which have great potential and can be
compared to corn but require further development before release. A third hybrid gene pool,
containing 4 species of CaJya, shows promise.

Badgersett Research Corporation is positioned to lead the development of this new crop far into
the future. Our model for development is Pioneer Hi-Bred International, Inc.; which successfully
established hybrid corn as the world standard. There are multiple reasons for choosing a C
corporation as a vehicle. Reliance on a nonprofit developer suggests an unprofitable crop that
requires subsidies, making potential growers suspicious. Capital is easier to acquire (i.e. work and
progress are easier to achieve) when an enterprise may be profitable.

Philip A. Rutter, 3/2/05 website: badgersett.com email: Badgersettinfo@aol.com
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Enhancing Land Stewardship, Farm Profitability,
Biodiversity and Wildlife Habitat through Agroforestry



About the Center for Agroforestry•••••.~':-.,~,.

•••t
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•• What is Agroforestry?
• Agroforestry is new market opportunities. Sustainable agriculture. Land stewardship.
• Habitat for wildlife. Improved water quality. Diversified farm income.
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Agroforestry practices help landowners to diversify products, markets, and farm income;
improve soil and water quality; and reduce erosion, non-point source pollution and
damage due to flooding. The integrated practices of agroforestry enhance land and
aquatic habitats for fish and wildlife and improve biodiversity while sustaining land
resources for generations to come.

The University of Missouri Center for Agroforestry (UMCA), established in 1998, is
one of the world's leading centers contributing to the science underlying agroforestry.
Interdisciplinary collaboration is one of the outstanding hallmarks of the Center. Research
on the benefits of agroforestry is supported from a broad spectrum of disciplines:
forestry, fisheries and wildlife, entomology, plant pathology, agronomy, animal science,
horticulture, soils, atmospheric science, agricultural economics and rural sociology. Linked
with the Center's solid science and research programs are several key collaborations
and partnerships with landowners, natural resource professionals, federal and state
agencies and non-profit organizations. Through these critical relationships, UMCA and its
partners are producing an expanding list of positive outcomes for landowners, the natural
environment and society as a whole.

UMCA Key
Accomplishments:

Trains and supports
an average of 12
Master's and 5 PhD stu-
dents annually toward
advanced degrees relat-
ed to agroforestry, span-
ning 9 departments.

Hosted a 3-day field
tour of midwestern
agroforestry practices, -
drawing participants from
8 countries - in conjunc-
tion with the first World
Congress of Agroforestry.

Through one of the
nation's most compre-
hensive research pro-
grams for water quality,
determined that a filter
strip 8 meters in width,
comprised of native spe-
cies, removes 75-80% of
herbicide residuals from
surface water runoff.

Completed a DVD of the
5 agroforestry practices,
featuring successful
examples of Midwestern
landowners engaging in
agroforestry for profit.

Hosted and coordinated
the Missouri Chestnut
Roast, drawing a crowd
of more than 3,000
guests to the 2nd annual
event in 2004.

The Center continues
to support one of the
nation's premier flood tol-
erance research efforts,
utilizing a 12-channel
outdoor flood laboratory
at the Horticulture and
Agroforestry Research
Center.

During the past year,
UMCA researchers
published more than 60
articles in proceedings,
refereed journals and the
popular press.
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• The Five Practices of wind erosion, and increase

bee pollination and pesticide• effectiveness. Livestock• windbreaks help reduce animal

• stress and mortality, reduce

• feed consumption, and help ::a:a
reduce visual impacts and cr• odors. Windbreaks may also 0cAlley Cropping provide excellent wildlife habitat, •••• •••Alley Cropping is planting especially for quail and deer. =-II)• rows of trees at wide spacings with ,....

II)• a companion crop grown in the ::s
alleyways between the rows. Alley Silvopasture •••II)

""I• cropping can diversify farm income, Silvopasture is the intentional -t\
0• improve crop production and provide combination of trees, forage ""I
::a:a• protection and conservation benefits and livestock managed as a single I.Q

to crops. Common examples of alley integrated practice. In a typical
""I
0• cropping plantings include wheat, silvopasture practice, perennial ;'
""I• corn, soybeans or hay planted in grasses and/or grass-legume mixes II)
III

between rows of black walnut or are planted between rows of trees •••""I• pecan trees. Non-traditional or for livestock pasture. The trees not '<

• value added crops may also be only provide a long-term investment

• incorporated for extra income, for nut crops or a timber harvest,
including sunflowers or medicinal but also provide the animals shade• herbs planted in between rows of in the summer and a windbreak in• nut trees alternated with nursery the winter. In turn, the forage base

• stock trees. provides feed for beef cattle which
ultimately provides livestock sales• Riparian Forest Buffers
for short-term income. A silvopasture• Riparian Forest Buffers are practice diversifies farm income; can

living filters comprised of trees, minimize the need for chemical or• shrubs, forbs and grasses, including mechanical vegetation control; and• native plants. They enhance can reduce hay and feeding costs for
filtration of nutrients from surface• run-off and shallow ground water. livestock.

• These excess nutrients are utilized
for plant growth. Riparian buffers Forest Farming• protect the water quality of streams In forest farming, high-value• and lakes and are an effective specialty crops are grown under the

• tool for controlling erosion and protection of a forest canopy that has
providing food and cover for wildlife. been modified to provide the correct• Decorative woody florals, like red shade level. Crops like ginseng,• osier dogwood and curly willow, shiitake mushrooms, and decorative
and berries planted in the shrub ferns are sold for medicinal, culinary,• zone provide additional income from and ornamental uses. Forest farming• riparian buffers. provides income while high-quality

• Windbreaks trees are being grown for wood
products. Turkey, deer, songbirds• Windbreaks are planned and and wildlife may find ideal habitat in a• managed as part of a crop and/or forest farming setting.

livestock operation to enhance• production, protect livestock,
See successful ex~mples of• and control soil erosion. Field

the 5 practices of agroforestrywindbreaks protect a variety of wind-• sensitive row, cereal, vegetable, from the DVD "Agroforestry

• orchard and vine crops, control Practices," available from the
Center for Agroforestry ..'

www.centerforagroforestry.org 311•

http://www.centerforagroforestry.org
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Y\'e are slowly but surely piecing together the building
blocl(s for the successful application of the five

• agrotorestry practices (alley cropping, forested riparian
• butlers, silvopasture, forest farming and windbreaks). It is
• our Center's goal to develop these practices to maximize

profitability while providing protection for our precious
• natural resources.

The University of Missouri Center for Agroforestry partners
with universities, natural resource entities and agricultural
organizations across the Midwest and the nation to
preserve and strengthen the family farm and our nation's
diverse landscapes.

Friends and Partnerships
hem the Director

Dear Friends of UMCA,

We are so pleased to share with
you our 2004· review of research
and other current endeavors
underway within the Center for
Agroforestry. We are excited
about our accomplishments
but our excitement is tempered
with the reality that there is yet
much that we need to learn andHarold E. "Gene" Garrett,

Director,
Center for Agroforestry do to create viable opportunities

for landowners interested
in applying agrotorestry

technology to the greatest advantage.

•• The spirit of teamwork and collaboration is one of the
• Center's most outstanding attributes, as demonstrated in

the depth of our research projects and initiatives. From
• opening consumer markets for Missouri agricultural
• products and reducing nonpoint source pollution to
• protecting waterfowl habitat and developing new farm

crops, UMCA is at the forefront of meeting the needs
• of landowners and natural resource professionals as
• we work to keep the family farm alive, the surrounding
• communities viable, and the environment in which we all
• live, healthy.

• At the Center for Agroforestry, we work with the
• landowner and professional in seeking relevant solutions
• to problems relating to the management of our natural
• resources and in developing technology that satisfies

the needs of the adopter. We truly believe that land
• is a community to which we all belong and that good
• stewardship must be the focus of all that we do. We
• continue in our endeavor to serve you, the users of the
• technology we develop, and we thank you for sharing our
• philosophy on the value of good land stewardship.

• CteV've• 114 www.centerforaaroforestrv.ora

Internal Collaborations
University of Missouri Extension

College of Agriculture, Food and Natural Resources:
Partnerships with 10 departments: Animal Science,
Horticulture, Forestry, Agricultural Economics, Rural
Sociology, Entomology, Agronomy, Plant Pathology,
Fisheries and Wildlife and Soils, Environment and
Atmospheric Science.

University of Missouri Agricultural Experiment Station
Outlying Properties:
-Horticulture and Agroforestry Research Center,

New Franklin, Mo .
-Wurdack Farm, Cook Station, Mo.
-The Southwest Center, Mt. Vernon, Mo.
-Greenley Research Center, Novelty, Mo.

External University Partnerships
The Agroecology Issue Team, Iowa State University

Federal and State Agency Partnerships
-The United States Department of Agriculture NRCS/USFS
National Agroforestry Center, Lincoln, Neb.
-USDAARS Dale Bumpers Small Farm Research Center,
Booneville, Ark.
-USDA ARS Cropping Systems and Water Quality
Research, Columbia, Mo.
-USDA Forest Service Central Hardwoods Research Unit,
Columbia, Mo.
-Missouri Department of Conservation
-Missouri Department of Natural Resources
-Missouri Department of Agriculture

Private Lands and Research Initiatives
Missouri Department of Agriculture:
Partnership for Sustainable Agriculture Demonstration
Awards. Together with the Missouri Department of
Agriculture, the Center supports three value-added grants
for landowners engaging agroforestry practices for addi-
tional income.

USDA Forest Service State and Private Forestry
Division:
Collaborated to produce a Special Forest Product
Production and Marketing Workshop to identify additional
income sources for forest and landowners.



••••• U.S. Department Of Energy:
• Received Ameriflux site grant for carbon sequestration

research.•• USDA ARS National Germplasm Resources

•
Laboratory: Received awards to support ongoing research
in the genetic improvement of eastern black walnut.•• Mid-America Regional Council, Kansas City, Mo.:
Together with the National Agroforestry Center, UMCA is

• using agroforestry technologies as "Green Infrastructure"
• to address storm water issues in urban areas and at the
• urban-rural interface.

••••••••••••••••••••••••••••••.0

UMCAFaculty and Staff:
Harold E. "Gene" Garrett, Ph.D.
Director
Michael Gold, Ph.D.
Associate Director
Larry Godsey
Research Associate I Economist
Mark Coggeshall
Tree Improvement Specialist I
Research Analyst
Julie Rhoads
Technical Training Specialist I
Events Coordinator
Dusty Walter Technology Transfer I
Research Specialist
William Reid. Ph.D.
Adjunct Associate Professor
Ken Hunt, Ph.D.
Post-Doctoral Fellow
Bonnie Beckett
Sr. Administrative Assistant
Rachel McCoy
Sr. Information Specialist
Ina Cernusca
Research Associate

Associate Staff:
Ray Glendening - Farm Manger, HARC
Kenny Bader - Forestry
Wayne Bishop - ForestrylWildlife
Nancy Bishop - HARC
Terry Woods - Entomology
Melissa Niedermann - Agronomy
Aaron Brown - Wildlife
John Thompson - Agronomy
Randy Thiessen - Horticulture
Eduardo Navarro - Forestry

A Team Effort
Professional Associations:
-Western Chestnut Growers Association
-Northern Nut Growers Association
-Missouri Northern Pecan Growers, LLC
-Missouri Farmers Union
-Association for Temperate Agroforestry
-The Walnut Council (Missouri Chapter)
-Missouri Nutgrowers Association
-Missouri Christmas Tree Producers Association
-Missouri Forest Products Association
-Missouri Consulting Foresters Association
-Missouri Tree Farm Association
-Mid-Missouri Tourism Council
-Missouri Farm Bureau

c
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Associate Faculty, Staff and Collaborators:
Faculty
Steve Anderson, Ph.D. - Soils, Environmental

and Atmospheric Sciences
Johann Bruhn, Ph.D. - Plant Pathology
Bruce Cutter, Ph.D. - Forestry
John Dwyer, Ph.D. - Forestry
Milon George, Ph.D. - Forestry
Richard Guyette, Ph.D. - Forestry
Mickey Heitmeyer, Ph.D. - Fisheries & Wildlife
Rob Kallenbach, Ph.D. - Agronomy
Monty Kerley, Ph.D. - Animal Science
William Kurtz, Ph.D. - Natural Resources
David Larsen, Ph.D. - Forestry
Marc Unit, Ph.D. - Entomology
Bob McGraw, Ph.D. - Agronomy
Jeanne Mihail, Ph.D. - Plant Pathology
Rose-Marie Muzika, Ph.D. - Forestry
Steve Pallardy, Ph.D. - Forestry
Bob Pierce, Ph.D. - Fisheries & Wildlife
Sandy Rikoon, Ph.D. - Rural Sociology
Chris Starbuck, Ph.D. - Horticulture
Corinne Valdivia, Ph.D. - Agricultural Economics
Michele Warmund, Ph.D. - Horticulture

Post-Doctoral Fellows:
Chung-Ho Un, Ph.D. - Forestry
Terrell Stamps, Ph.D. - Entomology
Ranjith Udawatta, Ph.D. - Forestry

Collaborators:
Gary Bentrup - USFS/NAC
David Brauer, Ph.D. - ARS/USDA
Joe Colletti, Ph.D. - ISU Forestry
Dan Dey, Ph.D. - USFS
Michael Dosskey, Ph.D. - USFS/NAC
John Kabrick, Ph.D. - USFS
Rob Myers, Ph.D. - Jefferson Institut~_
Richard Schultz, Ph.D. - ISU Forestry
Michele Schoeneberger, Ph.D. - USFS/NAC
Jerry Van Sambeek, Ph.D. - USFS
Doug Wallace - NRCS State Forester
Gary Wells - NRCS/NAC

www.centerforagroforestry.org 511
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•:Technology Transfer and Outreach
·APrimary goal of the Center
• for Agroforestry is to educate
.and inform landowners and natural

'" resource professionals about new
presearch in agroforestry, and to dem-
Eeonstrate how this can be applied
f8successfully to their operations. Thee.UMCA Technology Transfer team
S-works side-by-side with landowners,
~esource professionals and extension
:,agents from across the state, and the

Midwest, through on-site consulta-
Sltions, educational workshops and
_nformational exhibits.•..
~uring 2004, the UMCA Technology
.Transfer team participated in 47 agri-
g.cultural and natural-resources related
.c conferences and events, serving
~s featured speakers at 10 events.
-~rom the National Small Farms

Trade Show to the Western Chestnut
-Growers Convention, to the Missouri
4t:;overnor's Conference on Agriculture
~nd the Tri-State Forest Stewardship

Conference, the team reached thou-
"ands of land and forest owners with
.,ew research findings and informa-
.tion on the benefits of agroforestry.

erechnology Transfer
~ighlights, 2004:• The First World Congress of

Agroforestry drew nearly 500
.groforestry experts, researchers
~nd innovators from 80 countries to

Orlando, Fl., in June, and offered
_he Center the opportunity to speak
• on the impacts

of agroforestry
to a diverse,
international
audience. The
Center also
served on the
two-year global

www.centerforaaroforestrv.ora

committee for this groundbreaking
event.

"Today, agroforestry
is truly a science-

based technology that offers
both poor and wealthy

nations many opportunities,
including the reduction

of poverty and providing
ecosystem services.

The World Congress of
Agroforestry demonstrated
to me that agroforestry has
finally come of age." - Gene

Garrett, UMCADirector

Prior to the World Congress
event, the Center hosted a

pre-congress tour of Midwestern
agroforestry practices, drawing
23 guests from 8 different coun-
tries, including India, Australia and
Germany, to experience some of the

region's best
agroforestry
examples.
Tour stops in
Iowa included

the Iowa State University windbreak
practice demonstration area, near
Ogden; the Bear Creek Riparian
Buffer Demonstration area located
near Story City; and Ben's Black
Walnut Orchards and processing facil-
ity at Centerville. In Missouri, tour
stops included the Deer Ridge, Henry
Sever, and Ross Jones Farm alley
cropping demonstrations near Novelty;
University of Missouri Greenley
Memorial Research Center, also near
Novelty; and Shepherd Farms located
in Clifton Hill.

As a co-sponsor of the first joint

meeting of the Northern Nut Growers
Association/North American Fruit
Explorers, the Center for Agroforestry
coordinated and led field tours of
the HARC farm, the Forrest Keeling
Nursery, Elsberry, Mo., and Stark
Bro's Nursery, Louisiana, Mo. More
than 200 attendees from every corner
of the nation came to Columbia, Mo.,
for the workshops and field tours pro-
moting fruit and nut crops as a viable

option for landowners.

Through collaboration with
the National Farmers Union,

the Missouri and Kansas Farmers
Unions and the USDA Southwest
Missouri RC & D, the Center co-
sponsored an agroforestry field
day on Oct. 30th at the University's

Southwest Research Center, Mt.
Vernon, Mo. More than 40 landown-
ers attended the event that highlighted
trees as a
sustainable
economic
resource.
Workshop
topics includ-
ed integrating
forestry man-
agement on
the farm; nuts
as a grow-
ing market;
lease hunting
as an addi-
tional income
source;
non-timber
products and

Skip Mourglia, USDA NRCS
Forester, explains establishment
of a fast-growing windbreak at an
agroforestry field day.
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marketing and managing a woodlot.
Discussion areas focused on help-
ing farmers turn their woodlots into
sustainable, productive acres.

Tours of research plots and private
woodlots allowed participants to
see first-hand how to manage their
woodlots. The group first toured a
low-maintenance, fast-establishing
windbreak designed to provide wind
protection for cattle in less than 10
years. The next tour stop featured
the Southwest Research Center nut
orchards, which include 800 grafted
trees. Participants examined nut

harvesting equipment and compared
improved varieties of walnuts, pecans,
hickories and paw paws. The final
tour featured a walk through a forest
on the Baugh family farm to discuss
which management activities should
be implemented for optimal profit and
sustainability.

Approximately 75 land and for-
est owners, mushroom producers

and mushroom hobbyists attended
the Specialty Mushroom Workshop
on Dec. 3 and 4th in Columbia, Mo.,
hosted by the Center for Agroforestry.

Discussion topics included truffle,
shiitake, stropharia and oyster mush-
room cultivation, marketing strategies,
winter production and log preparation.
Tours of the mushroom research area
at the Horticulture and Agroforestry
Research Center in New Franklin,
Mo., and a specially prepared gour-
met wine and food tasting were
also featured. Mushroom cultiva-
tion is a profitable component of the
agroforestry practice of forest farm-
ing, and one element of the Center's
research programs toward identifying
profitable options for land and forest
owners.

, Believing the adoption of
agroforestry practices is best accom-
plished through learning by example,
a new focus on agroforestry dem-
onstrations in communities near
the University of Missouri's outlying
research farms has been established,
with events planned for 2005 to offer
land and forest owners hands-on
experiences with the benefits derived
from agroforestry.

In 2004, the Center completed
a DVD integrating the four previ-

ously produced videos on the
agroforestry practices of alley
cropping, windbreaks, riparian
forest buffers and silvopasture
with the fifth practice, for-
est farming. The new section
shows examples of success-
ful forest farming operations,
including shiitake mushrooms,
pine straw, woodland wildflow-
ers, medicinal plants and high
value wood blanks, along with
tips for marketing forest farm-
ing products .

• ' Participants at the Specialty Mushroom Workshop learn
cultivation and marketmg tipS.•

UMCA Co-Sponsors
Agroforestry Grants

The Center is demonstrating its com-
mitment to assisting landowners with
the establishment of agroforestry
practices by partnering with the
Missouri Department of Agriculture's
(MDA) Sustainable Agriculture
Demonstration Awards program.

In 2004, UMCA sponsored three of
the program's grants to focus on
sustainable projects that involve
agroforestry. One project is high-
lighted below in an excerpt from
the MDA's "Small Farms, Big Ideas"
series:

Grant helps landowner replace
tornado-damaged trees with cedar
and pine windbreak

Monet, Mo. - Last year a tornado
destroyed the house, barns and
almost every tree on Robert and
Cheryl Karr's property. Now, a year
later, thanks to a grant from the
Missouri Department of Agriculture,
90 young trees form a new windbreak
to replace cedars destroyed by the
storm. The Karr's lost 28 large oak
trees from their yard, as well as the
cedar trees that once provided cattle
a windbreak in the winter and shade
in the summer.

Through the producer grant co-spon-
sored by the Center for Agroforestry,
the Karr's planted approximately 90
cedar and pine trees in an L-shaped
windbreak. "We try to manage our
farm as good ~war6s," Robert says.
"You have to conserve the soil, keep
the trees healthy, take good care of
the animals. You have to watch over
the whole complex thing."
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The Missouri Chestnut Roast, held annually in October,
is quickly becoming one of Mid-Missouri's premier

family-oriented events. The event is an outstanding oppor-
tunity to introduce families and landowners to the broad
range of possibilities and benefits agroforestry practices
can provide. Hundreds of visitors each year enjoy their
first sample of sweet, Missouri-grown roasted chestnuts,
along with a variety of products featuring locally-grown
black walnuts and pecans, recipes and nutritional informa-
tion to peak their interest in purchasing nut products.

Highlights, Missouri Chestnut Roast:

More than 3,000 in attendance at the second annual
Chestnut Roast

Guided tours of 660-acre Horticulture and Agroforestry
Research Center featuring diverse agroforestry
practices

Educational booths from Missouri value-added agri-
culture vendors and University agricultural and envi-
ronmental research programs

Showcase for Missouri's outstanding agricultural
products, including wines; jams and jellies; pecan,
walnut and chestnut products; locally-produced
honey; cheeses and meats

Children's Tent, farm display, family activities and live
music

Cooking demonstrations by local gourmet chefs
featuring Missouri chestnuts

Guided tours of the Hickman House, a historic 1819
Georgian cottage and one of the oldest brick homes
still standing in the state

Demonstrations of new research on profitable special-
ty products produced through agroforestry, including
pine straw, woody florals and chestnuts

Free fresh-roasted chestnuts, and samples and
displays of Missouri pecans and black walnuts

Beautiful Missouri River Hills scenery and artist
exhibits depicting the unique landscapes

Fresh roasted chestnuts.

Chestnut cooking demonstration.

Right: Midwestern
chestnut vendors
sell a variety of
fresh products to
visitors.

Left: A Missouri
value-added food
vendor offers free
samples of sauces
and jellies made
with local black
walnuts, pecans
and chestnuts.

http://www.centerforagroforestry.org
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• It's hard work that doesn't stop,"
• Macpherson said, "but when I walk

•
into a restaurant and see my mush-
rooms on the menu, or walk into a

• supermarket and see our products on
• the shelf, that gives me huge pleasure

and makes all the work worthwhile."•••

Forest Farming: Ozark Forest
Mushrooms, Timber, Mo.

One of the state's most significant
demonstrations of a success-

ful forest farming practice is Dan
Hellmuth and Nicola Macpherson's
Ozark Forest Mushrooms, Timber,
Mo. The entrepreneurial couple estab-
lished the specialty mushroom opera-
tion in 1990 on what was then a tim-
ber operation, and coordinate every
step of the value-added process,
from the inoculated log to packaged,
consumer-friendly products. Under
the guidelines of the Stewardship
Incentive Program, administered
by the Missouri Department of
Conservation (MDC), Hellmuth and
Macpherson harvest a renewable sup-
ply of mushroom bed logs while simul-
taneously maintaining their forested
acres in a healthy ecological state
- and what began 14 years ago with
only 100 oak logs in production has
grown to include 12,000 shiitake logs
in production.
A new greenhouse with a wood fur-
nace for burning spenUculled shiitake
logs has recently been completed for
researching mushroom cultivation dur-
ing the cold season and sustainable
usage of wood resources.

Success Stories

Alley Cropping: Shepherd
Farms, Clifton Hill, Mo.

Drive through the farmland of
northeast Missouri and you may

encounter one of the state's more
exotic examples of diversification. You
may also want to stop and have a
sample.

Dan Shepherd of Shepherd Farms,
Clifton Hill, Mo., raises buffalo for
processing into lean, high-qual-
ity meats and jerky, in addition to
his pecan and wheat alley cropping
practice. Shepherd Farms is also
a nationwide leader in production,
wholesale and retail distribution of
Eastern Gamagrass seed. The farm
has its own pecan cracking facility
and a large country store, stocked
with fresh pecans, snack mixes fea-
turing the sweet nuts and a variety
of buffalo products. Due to its broad
mix of integrated farming practices
and agritourism elements, Shepherd
Farms is a popular group tour des-
tination and offers an educational
experience showcasing the benefits of
agroforestry and farm diversity.

"Alley cropping is ideal for achieving
both our production and conservation
benefits," said Shepherd. "We earn an
annual income off the ground, while
the trees are being established. We
also enjoy an abundance of wildlife in
the habitat created by alley cropping.
While the crops are growing we see
deer, turkey and quail utilizing this
ground and the trees."

Value Added Forestry:
Oak Leaf Wood IN Supplies,

Moweaqua, III.

Paul Easley of Moweaqua, 111.,
knows there is money to be made

in sawing and selling wood that
to others, is waste. Wood byprod-
ucts, including those usually left in
the woods following Timber Stand
Improvement (TSI) or those discarded
from urban tree removal, can become
blanks for gun stock, bowls, writing
pens or other craft wood projects that
do not require the typical boards sold
by larger mills.

Easley has established a successful
business during the past 18 years,
utilizing a portable sawmill and a
dehumidification dry kiln. His retail
store, Oak Leaf Wood 'N Supplies,
sells retail hardwoods, imported lum-
ber, hand tools, and woodworking
supplies to customers across the U.S.
and overseas. In addition, he markets
the value-added wood products that
are sawed, dried, planed and shaped
on-site - including cabinet and furni-
ture-grade lumber, carving stock and
mantles.

"We believed there had to be a wiser
use for the trees that needed removed
than trash wood or firewood," said
Easley.

"Do the job with~a smUe on your face
and be enthusiastic about your prod-
uct. Do that, and talk with your cus-
tomer, you can succeed. We're living
proof."
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forage that offer potential for income
and environmental benefits. This proj-
ect seeks to identify poplar clones that
are well-adapted to the climate of the
lower Midwest floodplain and that pro-
duce substantial wood crops for fiber,
chips or energy over short (4-5 year)
rotations. The project also will provide
estimates of total carbon sequestered
by such plantations, data that will be
useful in determining potential eco-
nomic returns from carbon credit pro-
grams that may emerge. Cottonwood
clones are being evaluated for their
growth response and adaptability to

Missouri conditions.
The best cultivars
will be used in
agroforestry to pro-
duce biomass and
for pulp and paper
production.

••:The Horticulture and Agroforestry Research Center
.The Horticulture and Agroforestry
• Research Center (HARC), located

at New Franklin, Mo., is the primary
• research site for UMCA. This 660-acre
.farm opened in 1953, incorporated a
.major agroforestry dimension in 1993,

and includes several experimental fruit
.and nut orchards; forest farming, ripar-
ean buffer and silvopasture demonstra-

•
tions; forage shade trials; greenhous-

es; a flood tolerance laboratory; five
",.akes and ponds and one of Missouri's
~oldest brick homes, the 1819 Thomas
••• Hickman House .
.:.•••
_EeThe farm, set in the beautiful, rolling
\~issouri River hills, is also the U.S.
:; ational Arboretum Midwest Plant "'"
~esearch and Education Test Site.
:'Tours and educational events are

.hosted regularly.

••••• The farm is the site of the••• nut into profitable orchard crops.

•••••••

Through an interdisciplinary
approach, UMCA leads the
nation in key research areas:

nation's most comprehensive pro-
grams for developing the eastern
black walnut and Chinese chest-

Extensive bioremediation, non-
point source pollution and shade
and flood tolerance studies.

A research project for producing
gourmet mushrooms, including
morel and the European black
truffle, has been developed.

~xamples of Current HARC
~rojects:
.,itch x Loblolly Pine and Black
~alnut Winter Forage Alley

Cropping Study: This is the oldest
&groforestry study on the farm and
.erves several purposes, including ex-
.Ioring the effects of row spacing on
"-free growth and tree/forage interac-
.ions in an alley cropping practice.
~itch pine / loblolly pine hybrids and
• lack walnut planted in single, double

• II,nwww.centerforaaroforestrv.ora

Aerial view, 660-acre Horticulture and Agroforestry Research Center
.;_-.~__rf-:Ui~~1l.

and triple rows are grown to examine
the effects of row configuration on

. these
~ species .

Riparian Buffer Biofilter Livestock
Trial: Assesses the value of riparian
buffers in filtering nitrates and phos-
phates out of runoff from adjacent
livestock grazing .

Pitch x Loblolly
Pine Progeny
Testing: Pitch/
Loblolly hybrid
pines offer a
market to Missouri
landowners for
both wood and
pine straw, a
multi-million dollar
landscaping mulch
crop common in

the southern states .

Mushroom Trials for Forest
Farming: Researchers are evaluating
European truffles, morels, shiitakes
and other gourmet mushrooms for
landowner production and profit.

Cottonwood Clonal Trial:
Landowners may see a need for pro-
duction alternatives to row crops and

Cherrybark
Oak Spacing
Study: Cherrybark
oak has market
potential north of
its native range,
which extends
south from the
Missouri Bootheel
and the USDA cold

hardiness Zone 6. Seedlings have
been planted at different spacings to
establish uniform shade conditions
for field testing promising agroforestry
forages from the forage shade study
laboratory.

Silvopastoral Practice: Researchers
are investigating the similarities and
differences in cattle performance
between traditional open grazing
and silvopastoral grazing practices.
Factors also being evaluated include
the success of electric fences as
deterrents to protect young trees from
grazing
damage,
and how
grazing
and forage
production
affect tree
growth.



•••• Pine-Straw: The purpose of this study
is to evaluate pitch x loblolly hybrid

• pines (Pinus rigida x taeda) along with
• cold-tolerant selections of pure loblolly
• pine for their suitability for the produc-

tion of pine straw mulch in Missouri.
Pine straw,
the naturally
shed needles
of pine trees,
is an excellent
mulch material
used exten-
sively in the
Southeastern

United States in landscape plantings.
The purpose of hybridizing these two
pine species was to create a pine with
the cold hardiness of a pitch pine and
the fast growth rate and long needles
of a loblolly. Fifteen different geno-
types of pure loblolly are also being
evaluated for cold hardiness, growth
rate, needle length and needle yield.
Results to date indicate that some
pitch x loblolly genotypes in the plan-
tation are hardy, fast growing, long-
needled pines, suitable for commercial
pine straw production in Missouri.
(See related article pg. 18).

••••••••••••••••••••••••••••••••••

Missouri Gravel Bed for Nursery
Stock: The Missouri Gravel Bed
(MGB) is a method, developed at
HARC, that allows planting of bare
rooted nursery stock at any time of
the year. Dormant, bare rooted trees
and shrubs are set into a frequently
irrigated mixture of pea gravel and
sand. Plants can be removed from the
gravel at any time during the summer
and fall and field planted bare root, in
full leaf with a survival rate equal to or
greater than those expected for con-
tainer-grown or balled and burlapped
plants. The main objective of this
project is to evaluate the potential of
MGB to facilitate planting of trees and
shrubs in agroforestry and landscape
plantings. (See related article pg. 17.)

Pot-in-Pot Nursery Stock Trial: Pine
trees planted for pine straw produc-
tion generally take at least ten years
to begin producing a commercial yield
of pine straw mulch. The purpose of

this trial is to evaluate the potential
for growing high value nursery stock
between pines during plantation
establishment using the Pot-in-Pot
(PIP) production method. In PIP pro-
duction, plastic "socket" pots are sunk
in the ground and growing containers
are nested in the sockets. Although
the initial cost of establishing a PIP
nursery is relatively high, the socket
pots can be used for several suc-
cessive crops of nursery stock. Also,
PIP eliminates the costs associated
with winter protection of containers
using conventional
container produc-
tion methods. The
long-term goals of
this project are to
estimate the profit
potential for PIP
production dur-
ing pine plantation
establishment and
to evaluate a series
of increasingly shade tolerant orna-
mental species for PIP production
between the pines as the plantation
matures.

Forage
Shade
Study:
In 1994,
researchers
began this
project by
examining

27 forage species (native and exotic
legumes, warm season and cool sea-
son grasses) for the effect of shade
on dry weight production and nutri-
tional value. During the intervening
years, additional species have been
studied. All species are evaluated
under 3 shade levels: 0% (full sun),
55% shade and 80% shade. The goal
is to determine their growth and devel-
opment under different shade levels
when grown as companion crops in
agroforestry practices or for savanna
and woodland restoration.

••

Evaluating the MDC
quail cover bundle
shrubs:

~i,·~,·~16~4

Bare root seedlings of false indigo,
wild plum, fragrant sumac and dog-
wood were established in 2001. These
shrubs were chosen for their potential
to provide quality escape cover and
food for bobwhite quail. The main
objective is to compare their growth
and development with moderate man-
agement under field conditions.

Flood Tolerance: A Flood Tolerance
Laboratory was constructed along
Sulphur Creek in the Missouri River
floodplain at HARC. This facility pro- =

vides a unique field ~
.~ __ --"00dI laboratory for study- ~

ing the response of g.
plant species to the =periodic flooding ;::::;:
common to mid- iii"•••::r

II)

""

western floodplains.
The laboratory has
12 channels, each
approximately 20-ft
wide by 600-ft long.

Each channel can be independently
adjusted for water depth, standing or
flowing water, and duration of flooding.
Selected grasses, legumes, and tree
species are being evaluated for flood
tolerance. The flood tolerance of hard-
wood planting stock and genetic varia-
tion in ecotypes from seed collected
from bottomland and upland stands is
also being evaluated.

Bioterracing Demonstration: This
project demonstrates the value of
bioterracing on highly erodible soils.
Bioterraces are a combination of
trees, shrubs and grasses planted in
rows along the contour to help trap
soil and debris as they move down a
slope in surface water flow.

Nut Tree Improvement: The tree
improvement program focuses on
identifying and testing selections of

black walnut (Jug/ans
nigra), pecan (Carya
iIIinoensis) and chest-
nut (Castanea mol/is-
sima) for incorpora-

~-tion into agroforestry
(cont.)
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Preserving a Missouri Treasure:
The 1819 Thomas Hickman House

••: The Horticulture and Agroforestry Research Center
•• plantings. Major components of this
• research include (1) testing cultivars

on various sites; (2) identifying superi-
• or rootstocks for grafting; (3) develop-
• ing improved
• vegetative

propagation •.
• techniques;
• and (4) creat-

ing a breed- ~iW.~~;~~ _".""..".;;r_~:;
, ing program .'.,.".....,••.•.~
• to develop

~.• improved
•+<!' selections.
~ A significant
• component .
•• of the tree improvement research
• program at HARC is nut tree reposi-
•• tories, which serve as germplasm col-
• lections to study the adaptation and

commercial potential of various culti-
• vars of nut bearing trees to Missouri.
• Repositories at HARC include walnut

•
(Jug/ans nigra), pecan (Carya iIIinoen-
sis), Chestnut (Castanea mollissima

• and Castanea hybrids), and Hazelnut
• (Cory/us hybrids).

•• National Arboretum I NC-7
• Trials: Evaluating Rare Plants

•••••••••••••••••• 111'1 unAlUI ,...ontorfr\t'·:::anrnfnr~c:.tr\l nrn

The purpose of this planting is to serve
as a germplasm repository and evalu-
ation site for newly introduced and rare
woody plants with potential ornamen-
tal value. A cooperative agreement in
1996 designated HARe as the U.S.
National Arboretum Midwest Research
and Education Site. Since then, many
National Arboretum introductions have
been planted, including red maples,
alders, disease resistant elms, 'Green
Giant' arborvitae and many other
specimens of new and unusual plants.

One of Missouri's oldest intact brick houses, the
Thomas Hickman House, was built in 1819 and
stands on the property of the HARC farm. This 1,800
square-foot house represents the southern "Georgian"
cottage design, a distinctive architectural style that
hallmarks the early development of the Boonslick
region of Missouri. The home rests just two miles from
Old Franklin - the site where William Becknell and his
party began the legendary Santa Fe Trail in 1821 .

The goal of this project is to restore the house to its
historic condition and to develop it as a visitor center
for the HARC farm. The Hickman House will hold

permanent educational displays of local archeological, geological and his-
torical interest. Botanical collections will focus on the natural heritage of the
Boonslick region, and exhibits will also introduce visitors to current research
projects at the Center.

Period gardens and native warm season grass prairie will be established to
reproduce an early nineteenth-century landscape, and the grounds will be
developed to accommodate a picnic area, parking facilities and restrooms.
The Hickman House will be open to all to enjoy, and we welcome your sup-
port as we strive to restore this treasure of the Horticulture and Agroforestry
Research Center for generations to come.

The 1819 Thomas Hickman House is one of Missouri's oldest brick homes and rests on the
Horticulture and Agroforestry Research Center at New Franklin, Mo. The Center's restora·
tion plans include opening the home as an interpretive visitors' center, depicting the early
agricultural history of Howard County.



Key Findings Among Wildlife
Communities:
Bats: Through the use of mist nets
and bat detectors, results indicated
that bat abundance and diversity
was higher in landscapes contain-
ing greater amounts of forest cover.
Bat abundance and activity was
similar in natural forest remnants and
agroforestry patches.

•
:Agroforestry and Wildlife Habitat•• Effects of agroforestry
• practices on wildlife species
: in major alluvial floodplains

Project Team:
• Mickey Heitmeyer, Principal
• Investigator; Shawn Papon, Shane

•
Pruett, john Vradenburg and
Adam Warwick (Graduate

• Students); Frank Thompson
• (U.S. Forest Service Co-
• Advisor and Cooperator)

•••••••••

cally beneficial options and alternatives
to traditional intensive row crop pro-
duction in flood-prone areas. These
agroforestry sites also provide
valuable resources to wildlife and
provide recreational opportunities
to landowners, the potential to reduce
exotic agricultural pests and income
through hunting and recreational
leases.

To date, studies have
been completed (or are
near completion) on the
distribution and abundance
of 7 key wildlife species
groups (amphibians, rep-
tiles, songbirds, birds-of-
prey, swamp rabbits, bats,
waterbirds). Collectively,
this is the largest and
most comprehensive
landscape-level study
of wildlife communities
and agroforestry plant-
ings ever conducted on
privately owned forest and

agricultural lands in a major
alluvial floodplain. Ongoing
studies are investigating spe-

cific questions about nest success
of forest birds in agroforestry sites in
floodplains and how flood dynamics
affect waterfowl use of agroforestry
areas over long periods.

near rt>m"",nr

• greatly enhance abundance and diversity of wildlife com-
• munities in large floodplains.

• ThiS study is designed to under-
• stand the role agroforestry lands

play in supporting wildlife species and
• populations in large river floodplains.
• Specifically, the project is investigating
• the role of various types, sizes, and

locations of forest patches in sustain-
• ing wildlife communities in the 100-
• year floodplain of the Mississippi River

in southeast Missouri. Fifteen 4-square
• mile study sites were randomly select-
• ed to represent landscapes containing
• various amounts and types of forest,

including agroforestry patches. *•• Historically, these floodplains were
mostly bottomland hardwood forests

• that supported rich biodiversity and
• abundance of fish and wildlife species.

As these floodplains were cleared and
• drained for agriculture, wildlife popula-
• tions have been reduced in abundance
• and distribution.

• Agroforestry plantings in floodplains
• are attractive to landowners because
•. they provide financially and ecologi-

•

Until this study, little was known about
how the size, configuration, distribu-
tion and proximity of agroforestry
patches affected resource values
and wildlife species. By understand-
ing these landscape ecology issues,
future agroforestry plantings can be
strategically placed to improve both
tree production and wildlife benefits.
Scientifically, understanding the values
of agroforestry in floodplain ecosys-
tems potentially offers great insight into
how wildlife adapt and live in intensive-
ly farmed landscapes and how wildlife
conservation efforts at many geograph-
ical scales can be most effective.

* Note: This is the habitat of the recently
rediscovered Ivory Bill Woodpecker.

Swamp rabbits: Areas with high for-
est cover were used most by swamp
rabbits. More swamp rabbits were
found in natural forest remnants and
in agroforestry plantings located
adjacent to natural forest patches,
in comparison to other habitats and
locations.

Waterbirds: Abundance, species
diversity, and distribution of water-
birds on agroforestry sites was
strongly related to landscape setting
and the propensity of areas to flood
from backwaters of the Mississippi
River and its tributaries. Long-term
analyses of frequency, timing, dura-
tion, and extent of flooding indicate
floods benefited waterbirds, espe-
cially mallards, in many ways by
increasing access to flooded flood-
plain forests including agroforestry
plantings. Agroforestry areas were
used most by waterbirds if they were
near, or adjacent to, other floodplain
wetlands.

Nesting Success of Forest Birds:
In summer 2004, nests of indigo bun-
ting (Passerina cyanea), acadian fly-
catcher (Empidonax virescens), and
prothonotary warbler (Protonotaria
citrea) were located and monitored
in remnant natural floodplain forests
and agroforestry areas managed for
fiber and pulp production. Preliminary
analyses are currently underway on
data including the stage and status of
the nests, parasitism and nest
predation. .•... ....

Sources: Heitmeyer et.al., 2004;
Heitmeyer, 2005; Warwick, 2004 .
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•:Riparian Buffers and Water Quality
•.Bioremediation of Herbiddes
.in Grassand Agroforestry
.Buffers•:eProje~t Team:= C.H. Lin, R.N. Lerch, M.F. George,

.R.P. Udawatta, and H.E. Garrettc:.
aHerbicides are among the non-==-. point source pollutants of great-
TJIIest health concern in the Midwestern
~United States. More than 70% of
'" the herbicides used in the U.S. are
~apPlied in the Midwest for corn and
~oybean production. Many herbi-
:'cides, such as atrazine, are relatively
.~persistent in soils with an average
~alf-life ranging from 4 to 57 weeks.
~ot surprisingly, herbicides and their

metabolites are commonly found in
.he wells, surface runoff, shallow aqui-
.er, and surface drinking water supply
.throughout Missouri.

~rinking water sources contaminated
.with herbicides are a serious public

concern, as many rural communities in
"issouri rely on private wells or shal-
.ow ground water for drinking water

•
and livestock. Many smaller drink-

ng water treatment plants are not
.quipped to eliminate the herbicides
.and their metabolites from drinking
-.water, since removal of herbicides from
.round and drinking water requires
.:xpensive chemical adsorption pro-

cedures, using activated charcoal.
"or larger, well-equipped drinking
rater treatment plants, the compli-
.ance costs can be substantial to meet
'W'the Environmental Protection Agency
.rinking water standard. For instance,
fi:.t. Louis County estimated the capital

costs of compliance for their five treat-
ellent plants (by the installation of gran-
.Iar activated carbon) at $164 million,
.with operation and maintenance costs
wtlf $7 million per year.•-A well designed tree-shrub-grass ripar-
Wlan buffer strip is recognized as one
4t>f the most cost-effective approaches
ti0 alleviate non-point source pollu-

tion from adjacent crop lands. Current
~MCA research involves four projects
evith the goals of optimizing riparian

• 111A '''''''"Al r-l"Iontnrf"t"':lnrnfnractr\l nrr1

buffer designs in agroforestry systems
to 1) reduce herbicide transport to
nearby agricultural lands before they
reach riparian areas (streams and
lakes) and 2) to enhance the degrada-
tion process of the herbicides trapped
within the buffers.

Vegetative filter strips are studied at the Uni-
versity of Missouri Bradford Research Center.

Specific Project Focus Areas:
Screen suitable ground cover spe-
cies for tree-shrub-grass riparian
buffer strips for the purpose of
sequestering, degrading and immo-
bilizing agronomic herbicides such
as atrazine, metolochlor, glypho-
sate and Balance ™ (isoxaflutole)
in surface runoff and subsurface
flows;
Investigate the physical and bio-
logical effects of selected forages
on the transport and transformation
of these herbicides;
Evaluate the sensitivity of shade
tolerant forages to highly concen-
trated herbicides in the surface
runoff and the related detoxification
mechanisms of these forages;
Study the effectiveness of various
tree-grass buffer designs in reduc-
ing the transport of herbicides.

,

This research will provide valuable
tools for government agencies and
landowners to optimize a cost-effec-
tive buffer strip design and improve

the effectiveness of buffer strips for the
bioremediation of herbicides derived
from agricultural operations. A well-
designed forest riparian buffer will not
only minimize the amount of herbicide
and their metabolites transported into
the shallow aquifers or surface water,
which are used for private and pub-
lic drinking water sources, but also
minimize the amount of lands required
to be taken out of crop production to
reduce pollutants to acceptable levels.
Other benefits may include Significantly
reduced operation and maintenance
costs of local water treatment facili-
ties. Findings from the research may
also encourage local governments to
implement more extensive cost-share,
annual incentive or rental payment pro-
grams for landowners for the adoption
of tree-shrub-grass riparian buffers.

Study Designs:
A field experiment has been conducted
at the University of Missouri Bradford
Research Center consisting of four
vegetative filter strips replicated three
times each. These strips include tra-
ditional fescue, switch grass hedge in
combination with fescue, switchgrass
hedge in combination with native grass
and forb species, and continuous culti-
vated fallow as a control.

A walk-in growth chamber study using
14C-atrazine was performed to inves-
tigate the uptake and degradation of
atrazine by eight forage species during
a 100-day growth period: orchardgrass,
ryegrass, smooth bromegrass, tall fes-
cue, hoary tick clover, Illinois bundle
flower, eastern gamma grass and
switchgrass.

An experiment of national significance
in the science of agroforestry is the
paired watershed at the University of
Missouri Greenley Memorial Research
Center consisting of 1) a corn-soybean/
tree-grass buffer, 2) a corn-soybean/
countour grass buffer, and 3) a control
treatment with a corn-soybean rotation
only is being evaluated to determine
the effect of buffers and topographic
factors on herbicide degradation, sedi-
ment, runoff and fertilizer reduction.
(See Udawatta, p. 23, for source).
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• Sources: ALin et. aI., 2004.
• BLin et. aI., 2004.....-----------,••••••••••.~---------

Key Findings,
Bioremediation Study:

Grass buffers significantly
reduced herbicide transport in
surface runoff. Switchgrass, tall
fescue and smooth bromegrass
are good candidates for incorpo-
ration into the tree-shrub-grass
riparian buffer systems designed
for the bioremediation of atra-
zine and Balance. ™
Grass buffers with native
species displayed the best sea-
son-long effectiveness to reduce
herbicide transport.
A filter strip eight meters in
width of native species buf-
fers removes about 75-80%
of atrazine, metolochlor and
glyphosate from surface runoff.
The placement of switchgrass
hedges situated at the begin-
ning of the tall fescue buffers
enhanced the reduction rates of
atrazine and metolochlor trans-
port by 13% and 9%, respec-
tively, at a distance of 1 m from
the herbicide application source.
Warm-season switchgrass is
shown to have the highest
capacity to degrade and immo-
bilize atrazine in soils, degrad-
ing more than 80% of applied
atrazine to less toxic metabo-
lites within 25 days of applica-
tion.

Balance ™ (isoxaflutole) was intro-
duced commercially during the

1999 growing season to 16 U.S.
corn-producing states. Within three

years, it was applied to an
estimated 4 to 23% of corn

acreage in the Midwest. UMCA
initiated a pioneer study to research
the impacts of Balance and a reme-
diation approach for potential water

contaminants caused by the
formula.

watersheds in the Mark Twain
Watershed to inventory the amount of
existing riparian forest, grassland and
crop land within a 200-foot zone (the
maximum width of buffer allowed by
the CRP program) on either side of the
creeks.

Conclusions from Mark
Twain Watershed Research:

Groundwater moving below
crop fields contains significantly
higher levels of nitrates from fer-
tilizers than groundwater moving
below lightly used stream side
pastures.
Properly designed riparian
buffers containing trees,
shrubs and native warm or
cool-season grasses can
effectively intercept sediment
and surface chemicals before
they enter a stream.
The effective buffering capacity
of existing forest strips growing
along Missouri streams depends
on the width of the strip and the
health of the plant community.
42% of the forested strips
along first order streams in
the Crooked Creek watershed,
and 10% of the higher order
forested strips, are narrower
than the NRCS recommended
widths. Efforts to establish ripar-
ian buffers should be targeted
toward first and second order
headwater streams, as these are
in closest contact with agricul-
tural activities.

Effectiveness of Riparian
Forest Buffers in Headwater
Watersheds of the Western
Corn Belt Plains Ecoregion

Project Team: Tom Isenhart and
Dick Schultz, Iowa State University
(ISU) Dept. of Natural Resource
Ecology & Management; Bill Simpkins,
ISU Dept. of Geologic &Atm.
Sciences; ISU Research Associates/
Scientists Leigh Ann Long,
Jin-Kie Yeo

Inaddition to provi.ding altern~tive
income sources, like decorative

woody florals, berries or lease hunting
of upland game birds, riparian buffers
serve another critical function - help-
ing reduce nitrates and potential non-
point source pollution before it ever
reaches surface and groundwater,
significantly improving the condition of
stream water quality.

UMCA collaborators at Iowa State
University are studying the impact of
riparian forest buffers in the headwa-
ters of the Crooked Creek watershed
in Missouri's Mark Twain Watershed
by monitoring associated groundwater
wells. Results of these tests indicate
that riparian forest buffers com-
posed of combinations of warm or
cool season grasses, shrubs and
trees remove significant amounts of
nitrates from the groundwater mov-
ing toward the stream.

In conjunction with measuring the
impact of buffers on stream and
groundwater quality, research-
ers are studying the impacts of
both row-crop agriculture and
streamside grazing on water
quality.

The initial investment of establishing a
riparian buffer is being offset by many
landowners through the Conservation
Reserve Program (CRP). To assist
landowners in planning effective buf-
fers, researchers are utilizing GIS
analysis of the flood plains of three

Sources: Schultz et aI., 2004;
Zaimes et. aI., 2004.
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•:rreelCrop Interactions
•
~hade Toleranceof Forage
iirops Research

_roject Team: Jerry Van Sambeek,
.ene Garrett, Bob McGraw, Nadia
_avarrete- Tindall."'I Then utilizing agroforestry prac-
• VV tices for short and long-term

,,~ncome, especially in an alley crop-
5~ing, silvopasture or forest farming
~.etting, the management of ground
!.over under decreasing amounts of
~.~ight as the tree canopy develops is= ritical. The landowner must under-
;etand how different plant species will
2_espond when grown under the shade
~~f trees.=._MCA's shade tolerance research

~roject is conducted in a spe-
~ially designed shade laboratory at
.e Horticulture and Agroforestry
~esearch Center to evaluate these
~actors. The laboratory allows
.esearchers the opportunity to evalu-
ete forage yield and quality of grasses
~nd legumes with light as the only
~miting factor. The goal of the project
., to identify which species or culti-
.ars should be further tested in field
~rials for optimizing their success in
~groforestry practices.•,.\Nithin the shade tolerance laboratory,
~O to 27 grasses and legumes are
.imultaneously grown under 20, 45,
.nd 100 percent of full sunlight and
_eriodically harvested to determine
~ield and forage quality as percent
.rude protein, neutral detergent fiber
~NDF), and acid digestible fiber (ADF).
-"rhrough multiple screening trials,

researchers have determined a rank-
ing of the shade tolerance of grasses
and legumes.

The following specieshave performed
well under moderate to heavy shade
in multiple studies (ranked from very
shade tolerant to moderately shade
tolerant):

Very Shade Tolerant

~

Hoary tick clover
(Oesmodium
r-",n£>cor-cH1S)v~ ,vvvv

Kura clover (Trifolium
ambiguum)

Crownvetch
(Coronilla varia)

Crimson clover
(Trifolium
incarnatum)

Cluster fescue
(Festuca paradoxa)

Paniculated tick
clover (Oesmodium
paniculatum)

Reed canarygrass
(Phalaris arundina-
cea)

Kentucky bluegrass
(Poa pratensis)

Red clover (Trifolium
pretense)

Subterranean clover
(Trifolium

"'III ,. subterraneum)

~

Kentucky 31 tall fes-
cue (Festuca
arundinacea)

Moderately Shade Tolerant

"TO develop a successful
agroforestry practice for both

short and long-term income, the
landowner must understand how
different plant species will respond
when grown under the canopy of
trees:' -- Jerry Van Sambeek,

. • =i!IlI UMCACollaborator
CUJilifnt design for the shade tolerance laboratory at
H~.

Key Findings:
Shade Tolerance Research

Several forage grasses and
legumes can exhibit higher
yields under moderate shade
than when grown in full sunlight.
Although warm-season grasses
under moderate shade have
higher total yields than cool-
season grasses, yield of warm-
season grasses declines more
rapidly under increasing shade
than for cool-season grasses.
Increasing shade tends to
increase forage quality by
increasing both crude protein
and digestibility (reduced lignin
fiber content).

Sources: Van Sambeek et aI., 2004.
Navarrete-Tindall et aI., 2003, 2004.

Initial shade tolerance studies demonstrated
substantial differences exist among forage crops
in response to increasing shade. Shade tolerance
study designs are continually enhanced at HARC.

Biodiversity, Pesticide Reduction,
and Crop Management in Forage
and Oil Seed Crops Alley Cropped
with Black Walnut

Project Team: Marc J. Linit, W. Terrell
Stamps, Robert L. McGraw, Larry
Godsey, Shawn Conley, Terry Woods

Scientific theory suggests that
a more diverse plant commu-

nity supports a more diverse insect
community, with the side benefit of
reducing pest insects. However, a
longstanding agricultural trend in
North America is to reduce diversity in
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• Research to meet these goals has
• been targeted at the Sho-Neff Walnut
• Plantation near Stockton, Mo. The

plantation is a privately-owned
• enterprise with more than 450 acres
• of black walnut grown in an alley
• cropped configuration. The insect

populations and crop yields among
• traditionally-grown (open-field, mono-
• culture) alfalfa and two different alley

•
widths of alfalfa intercropped with
black walnut trees are being

• compared.••

pursuit of maximum yields and profits.
The practices of agroforestry, strategi-
cally incorporated into crop manage-
ment, look to modify the trend towards
a monoculture landscape while main-
taining and enhancing profitability.
Agroforestry's rapidly growing popular-
ity can be attributed to the practice's
potential capacity to positively impact
the environment through reduced
pesticide applications and improved
water quality, as well as to posi-
tively impact long-term profits and
income stability. Landowner's grow-
ing interest in agroforestry and good
land stewardship in general has led
the United States Department of
Agriculture (USDA) to provide funds
for agroforestry research.

Alley-cropping, the planting of tradi-
tional or value added crops between
tree rows, is one of the most com-
monly instituted agroforestry prac-
tices in the Midwest. Researchers
are examining various aspects of the
impact of alley cropping on crop yield
and pest problems. Project goals
include: (1) Determine the impact
of alley-cropping forages and oil-
seed crops in black walnut tree rows
on insect and pest populations; (2)
Investigate the economics of alley
cropping, with the overall goal of
providing growers with a compre-
hensive set of data by which to
make informed decisions on adopt-
ing agroforestry practices for farm
and other land use; 3) Compare the
conventional monocrop practices of
forage or oilseed with alley cropping
practices.

Future studies will evaluate the eco-
nomics of alfalfa and canola yields in
combination with the nut and wood
value of the walnut trees. This com-
prehensive approach to examining
alley cropping as a viable land use
practice in Missouri continues to place
the state in the forefront of this unique
area of research.

Alfalfa intercropped with Black Walnut.

Key Findings:
Black Walnut/Alfalfa Alley
Cropping Research

At wider alley widths (80 ft),
alfalfa production equals that of
traditionally grown alfalfa, indi-
cating a landowner would not
jeopardize production rates
by planting alfalfa in an alley
cropping practice.
No differences in quality mea-
sures (Le. acid detergent fiber
and neutral detergent fiber)
were noted between the mono-
cropped plots of alfalfa and alley
cropped plots of alfalfa.
Insect populations were twice
as diverse -- and the number
of beneficial insects that can
help control pests was sig-
nificantly Increased -- in alley
cropped alfalfa as compared to
monocropped alfalfa.

Source: Stamps, W.T., T.W. Woods,
M.J. Linit and H.E. Garrett, 2002.
Agroforestry Systems 56(2): 167-
175.

Missouri Gravel Bed: A
Method of Facilitating Tree
and Shrub Planting

Project Team: Chris Starbuck, Jerry
Van Sambeek and Steven Kirk

The Missouri Gravel Bed (MGB)
research project, conducted at
the Horticulture and Agroforestry
Research Center, is evaluating a
method for handling trees and shrubs
that allows bare root plants to be
planted throughout the year with ••excellent survival rates. Currently, the 0
planting of bare root trees and shrubs -=
is limited to the dormant season, but =tD
the MGB process is more cost effi- ••DI
cient to landowners than the expense 1"\

of pots, manual labor and other mate-
rials associated with planting contain-
er-grown stock.

••tD
tD

c;='"
Within the MGB system, dormant,
bare root plants are placed with their
roots in frequently-irrigated river rock
that contains 10% masonry sand
and allowed to develop roots in the
rock. Plants can be removed from
the gravel after approximately 10
weeks and planted bare root, in full
leaf, and with a survival rate equal
to or greater than those expected
for balled and burlapped or con-
tainer grown trees of the same size
and species. Research results have
documented outstanding survival
of a wide range of summer-planted
bare root plants, including "difficult
to transplant" species such as dog-
wood, black gum and hawthorn. This
method has good potential as a tool
for improving outplanting survival of
species such as black walnut, pecan
and cottonwood commonly utilized in
agroforestry plantings. Source: Kirk
et. a!., 2004.
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••: Profit in Agroforestry
• Cultivation of Gourmet and Medicinal Mushrooms in Agroforestry
• Project Team: J.N. Bruhn & J.D. Mihail, University of Missouri Plant Microbiology & Pathology•• UMCA supports one of only two research programs in the detailed, scientifically sound set of guidelines for cultiva-

nation working to develop the European black truffle as tion of a diverse suite of gourmet and medicinal mush-
• a forest farming crop for landowners. Current successes rooms in Missouri. These guidelines will guide Missouri
• indicate this premium, high-dollar mushroom grows well in landowners in establishing mushroom cultivation enter-
• Missouri soil and may be very successful when grown in prises or in expanding existing enterprises to include new

agroforestry practices. mushroom species.••-!t
'II
~.-a••• The mushroom research program is developing a•

Research is also being conducted
to develop morel, shiitake and
other gourmet mushrooms into
profitable agroforestry crops for
landowners. Not only can specialty
mushrooms be grown on a range
of acreage allotments, mushroom
cultivation is a sustainable and
profitable way to recycle low-value
forestry by-products, like branches,
wood chips and sawdust.

• Selecting Pines for Pine Straw
• Mulch Production in Missouri•• Chris Starbuck, MU Division of Plant

Sciences•.pine straw, the naturally shed
needles of pine trees, is an excel-

.Ient mulch material and a multi-million

.dollar industry in the southeastern
• United States for landscape plant-

•
ings. The needles (sold in small bales)

knit together and stay in place during
• heavy rains; are lightweight, attractive
.and easy to apply; and because the

needles decompose like leaves on a
.forest floor, they maintain a healthy,
.balanced soil pH over time. Pine straw

is also an excellent mulch for its sus-
.tainability - the needles are naturally
.shed year after year while the tree
• continues to mature for future timber

• harvest.

.Managing pine forests and wind-

.breaks for pine straw production can
provide significant income to landown-

.ers. However, shortleaf pine (Pinus

.echinata) - the only pine native to
• Missouri - has needles too short to

• 111R www rpntprfnrrlnrnfnrpo::;trv nrn

bale using conventional equipment.
The purpose of this study is to evalu-
ate pitch x loblolly hybrid pines (Pinus
rigida x taeda) for their suitability for
the production of pine straw mulch by

Missouri landowners. Because of its
excellent needle characteristics, the
loblolly pine is used extensively for
pine straw production in the southern
U.S. but its natural range extends
only as far north as central Arkansas .
The pitch pine's range extends from
southern Maine to Northern Georgia.
The original purpose of hybridizing
these two pine species was to create
a pine with the cold hardiness of a
pitch pine and the fast growth rate of
a loblolly. Fifteen genotypes of these
controlled crosses are being evaluat-
ed at the Horticulture and Agroforestry

Market Value,
Specialty Mushrooms
Fresh $10 - $151 pound
shiitake (chefs and select

retail grocers)

European $150 - $2501
black truffle pound

Morel $20 - $301 pound

Research Center for cold hardiness,
growth rate, needle length and needle
yield.

Observations indicate that some of
the genotypes (selections) in the plan-
tation are hardy, fast growing, long-
needled trees, likely to be suitable for
commercial pine straw production in
Missouri in plantation or windbreak
settings. The trees in this study were
field planted in spring of 1999 as
one year seedlings, and some trees
in the planting are already 25 feet
tall and are beginning to produce
measurable yields of pine straw.
Data collected during the next few
years will allow selection of genotypes
with obvious potential for Missouri
land and forest owners to capture a
segment of the profitable pine straw
industry.

Pine Straw Hardwood Bark
Coverage Mulch Coverage
(4 inches deep)

One bale = One bag =
70 - 100 square 10-20 square feet
feet coverage coverage
(retail price: $6 - $9
per 35 lb. bale)

1 acre of pine plantation yields
$100 - $350 of pine straw (net value)



••••eThe Chestnut Marketplace: A "New" Crop for
~issouri Producers
.roject Team: Michael Gold, Ina Cernusca, Larry Godsey,
e<en Hunt

The Chinese chestnut, an
ancient crop that is largely

unknown to Americans since the
near extinction of the American

, chestnut forest from chestnut
blight, shows excellent potential
for Missouri landowners as a cash

'_'come crop, with growing demand exceeding supply.

~he American Chestnut forest, once an abundant source of
.mber and nut production across the southeast and eastern
.egions of the U.S., was completely destroyed by blight by

1950. However, Missouri soils and climate are excellent for
_roduction of the sweet, starchy and versatile Chinese vari-
• ties of the chestnut, which can be planted in an orchard or
.il"ey cropping practice. The trees are blight-resistant, much
~maller in structure than the American Chestnut, and spread
.utward like a large fruit tree while producing a significant
Aluantity of nuts. In addition, chestnuts provide excellent
~ood for wildlife and can be utilized as savory feed for gour-
e,et pork production. The nuts are low in fat and high in vita-
.ins, and items like baking flour made from chestnuts are
~merging to meet demand in the gluten-free and restricted
'IIIII!!lietsmarket.

'he Center for Agroforestry is working to establish a viable
~hestnut industry, focusing its efforts on three key areas:
.ational market research, production techniques/orchard
_'anagement and increasing consumer demand and aware-
~ess. The long term objective is to change the image of
ehestnuts from that of a holiday tradition to a healthy year
e>und food. The outcome of this effort will be an active
~rogram that reaches out to potential producers and estab-
.shes a multi-million dollar chestnut industry within the
.tate of Missouri.

evaluating Market Potential: Last year, through a national
4IIilarket survey, chestnut producers, processors, distributors,
"""'etailers and others involved in the chestnut industry were
.ontacted and identified to glean additional insights into the
emerging chestnut market for the Midwest.

Key Findings, 2004 National Chestnut Market Research:
• Chestnut cultivation can be a source of profit due to high

good prices, high value of imports compared to
"''''"Y'IO,,,'''' production and relatively low initial investment
requirements.
• Producing chestnuts can be a way to diversify an existing

cultural business.
• Chestnuts can be grown organically, have many nutritional

health benefits (e.g., gluten free flour) and are associated
th positive feelings such as tradition, holiday and family that
n help promote the product.

Chestnuts: Potential Income Source

In the Midwest, Chinese chestnut trees begin bearing
commercial quantities of nuts between ages 6 and 9.

Planted at 30' x 30' spacing, and bearing 15-30+ pounds
per tree by age 10, easily reach 1,000 pounds per acre.

At the farm gate, Iowa growers receive $1.60 per pound
for small-sized chestnuts. Gross return = $1,GOO/acre.

Demand for quality chestnuts currently exceeds
supply!

Asian and European ethnic consumer markets are the
largest current outlet.

_.
=:z::-
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American consumers who have eaten chestnuts like the
taste BUT, 2/3rds have never tried them.

Survey results from 2004 Missouri Chestnut Roast indi-
cate 87% of consumers have very little or no familiarity
with cooking and preparing chestnuts. Consumers and
retailers also need education in the storage and prepara-
tion of chestnuts.

Source: Gold et. ai, 2004. HortTechnology.

Markets for chestnuts are expanding, both in the U. S. and overseas. Left:
Sample literature from an Australian producer marketing frozen, peeled chest-
nuts. Above: Fresh chestnuts bring prices of $4 to $6 per pound.
Chestnut flour is nutritious and excellent for baking.

Chestnuts are low in calories, high in vitamin
Cand a good source of fiber. They are also
cholesterol free and taste great roasted or
baked in recipes. For additiQn.al nutritional

information and recipes for chestnuts, pecans
and black walnuts, visit www.centerforagroforestry.

org and select Nutrition and Your Health.
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Silvopasture Research:
Providing Greater
Economic Returns for
Livestock

••;:xtending the Value of Agroforestry
Mouthing
Dove as a
Lease Hunting
Opportunity in
an Agroforestry
Practice

..•.
;,
; .esearcher: Josh Millspaugh

~ ~ne example of a profitable
: .groforestry practice may include
» .ast bearing trees, harvestable game
! ~irds and additional income from
J 'ase hunting options.:.
: ~ourning doves, in particular, offer an
~ ~bundant and economically valuable
i ~source for landowners. In Missouri,
~ .,ere are approximately 40,000
c ajove hunters who achieve annual
I "xpenditures of an estimated $5

e,illion, yet current demand for
flove hunting continues to exceed
~upply. The hunting lease options
""at have been proposed for Missouri
"ay also increase the profit potential
lllllllifthis industry, and many colla bora-
""'ors are investigating dove harvest
.ynamics and national management
ebjectives.

_he Center for Agroforestry is the only
entity conducting research to evalu-
.te the efficacy of different sizes and

configurations of sunflower plantings
& attract and concentrate mourning
.oves for harvest.

~esearchers are developing tech-
.iques for establishing mast bear-
.,g trees in floodplains through
.ilgroforestry practices, while consid-
~ring mourning dove lease hunting
.nd native plant production practices.
~esearchers are also working to
~etermine opti-
~al sunflower
.eld size and
aonfigurations to
~ttract mourning
.oves within an
• groforestry
.etting.

• 11 ,n ~_.~~.~~.~f~.~~+r"~.~

Project Team: Robert Kallenbach,
Monty Kerley, Erin Venable, Gene
Garrett, Ryan Lock, and Kenneth
Bader

More than 20 percent (22.5 million head) of the beef cattle in the United
States are raised in the lower Midwest (USDA, 1998). This region, which

includes Missouri, Kentucky, Tennessee, Kansas, Arkansas, and Oklahoma, uses
more than 62.9 million acres of private grasslands and engages more than
312,000 farm families in its beef operations (Vesterby 2001)*. Despite the enormi-
ty of this industry, most beef operations in the lower Midwest are only marginally
profitable. The average beef producer has a net operating margin of $23.75 per
head per year (Short 2001 )*.

The integration of grazing livestock into well-managed silvopastures (trees in
conjunction with pastures) may provide greater economic returns than livestock
grazing in pure pasture settings in the lower Midwestern region, especially dur-
ing a long-term investment. Research findings from the 2003 silvopasture study
determined that well-managed silvopastures can reduce winter feed costs by
approximately 20 percent. (Source: Kallenbach et. ai, 2003).

Our understanding of the interactions between tree growth, forage production and
grazing in a silvopasture practice continues to expand with further studies. The
current study at the Horticulture and Agroforestry Research Center is designed to
determine under which conditions silvopastures are profitable and how to make
these systems sustainable, with the long-term goal of developing silvopasture
systems that enhance the profitability of the forage-livestock and forest industries
in the lower Midwest.

Experimental hardwood silvopasture research at the Wurdack Farm:
Hardwood silvopasture research efforts at the University of Missouri Wurdack
Farm near Cook Station, Mo., are designed to measure the value of timber
improvement and the value of the forage produced in a silvopasture setting.
Three treatment areas have been established: thinned forest, un-thinned foresU
control, and open pasture. Annual tree measurements conducted in the silvopas-
ture experiment area emphasize the parameters of growth as they relate to vol-
ume of wood produced, and quality parameters such as wound closure and the
development of small branches on the lower portions of a tree.

New trees have been established to initiate the second generation of forest on the
silvopasture sites. To date, 400 containerized white oaks have been established
and researchers are now installing a 1.5-foot radius cage (60 inches in height)
around each seedling. The cages are designed to eliminate indiscriminate brows-
ing by cattle and/or deer. Future research may include placing weather stations
on the different treatment areas in an effort to understand differences in micro-
climate that may be occurring, such as relative humidity, temperature and wind
speed .
• Sources: Short S.D. 2001. Characteristics and production costs of U.S. cow-calf operations. USDA Economic
Res. Servo Stat. Bull. 974-3. U.S. Gov. Print. Office. Washington. DC.
Vesterby M, and Krupa K.S. 2001. Major uses of land in the United States, 1997. Economic Res. Servo Stat.
Bull. 973. U.S. Gov. Print. Office, Washington, DC .



••••• Since 2003, UMCA has been sup-
• ported by and managed three sig-

nificant USDA - ARS programs, repre-
• senting more than 50 individual proj-
• ects. The Center seeks to develop the

scientific basis for designing and pre-
• scribing agroforestry practices within a
• "systems context," which allows tech-
• nology to be used most effectively. To

achieve this goal, our research efforts
• have been organized into eleven
• research "clusters" to enhance creativ-

ity and productivity among a range of
• investigators from many disciplines.
• UMCA research continues to serve as
• a catalyst for stimulating the develop-

•
ment of agroforestry throughout the
United States.•• Clusters include:
1) Nut tree research: Features

• research on pecan, black walnut
• and chestnut, including field stud-

•
ies, market research and outreach.
UMCA supports the nation's most

• comprehensive research programs
• for developing the eastern black

walnut and Chinese chestnut as nut
• crops for agroforestry practices.••2) Water quality and riparian for-

est buffer research: Focus is to
• demonstrate the environmental ben-
• efits of woody/grass buffers on non-

point source pollutants. Includes a
• paired watershed study, animal biore-
• mediation study and work on riparian
• forest buffers .

• 3) Flood tolerance research:
• Focus is to use the state-of-the-art

•
flOOd tolerance research facility at

the Horticulture and Agroforestry
• Research Center to study the effects
.of short- and long-term flooding on

woody and non woody plants. Results
.Iink directly to the ongoing EPA
• funded "green infrastructure" project

•
in Kansas City with the Mid-America

Regional Council and National
.Agroforestry Center.

• 4) Socio-economic-marketing
.research: The cluster's integrated
.approach responds to the need to
.:acilitate adoption of new practices in

•

UMCA Research Clusters
agroforestry, which requires under-
standing of the social and economic
relations of a given enterprise. These
relations include institutions, networks,
markets, technology, and environ-
ment. Research activities provide an
understanding of important factors
that facilitate or constrain involvement
in agroforestry and are directly linked
to the technology transfer program.

5) Fast growing hardwood biomass
research: Focus is to quantify growth
of Populus clones and other species
for biomass production, flood toler-
ance and levee protection.

6) Forest bottomland and wild-
life restoration and biodiversity
research: Bottomland hardwood
restoration and management stud-
ies; quantifying effects of bottomland
agroforestry practices on wildlife
species.

The Center for Agroforestry focuses its
research on four University of Missouri out/ying
farm properties, as indicated above.

7) Silvopasture Research: Studies
include response of cattle and trees in
pastures with planted trees; extending
the grazing season with early/late sea-
son forages sown under alley cropped
pine; effects of managed hardwood
forest stands and grazing upon under-
story shade tolerant forages and stand

regeneration.
8) Horticulture research: Ongoing
studies with gourmet mushrooms,
medicinals, pot-in-pot production,
pine straw, woody and non-woody
florals.

9) Tree/Crop interactions: This clus-
ter impacts all biophysical research
clusters, with a focus on multiple
above and below-ground interactions
between trees and crops, and also
includes insect predator-prey
dynamics.

10) Carbon sequestration cluster:
Above/below ground carbon bal- ::s::;:
ance studies; excavation of exposed Ai-
ancient riparian stream wood to recon- :i-
struct climate record for past 14,000 II)

'"years.

11) Technology transfer cluster:
Efforts are centered
around four
outlying university
research properties,
with a focus on ongoing
agroforestry research
and landowner dem-
onstrations in adjacent
locations complimented
by socio-economic stud-
ies. See map on left
for location of outlying
research properties.

www.centerforagroforestry.org 2111

http://www.centerforagroforestry.org


•:2004 Publication Highlights•• Wildlife Habitat Research:
Dugger, S., Dey, D.C., Minspaugh, J.J. 2004. Vegetation cover

• affects mammal herbivory on planted oaks and success of refor-
• esting Missouri River bottomland fields. In Connor, K.F., ed.

Proceedings 12th Biennial Southern Silvicultural Conference.
.24-28 February 2003. Biloxi, MS. General Technical Report SRS-

•
71. Asheville, NC: U.S. Department of Agriculture, Forest Service

Southern Research Station. 3-6•.• Heitmeyer, M. E., R. J. Cooper, J. G. Dickson and B. D. Leopold.
~ 2004. Ecological relationships of warm-blooded vertebrates in
•• bottomland hardwood ecosystems. In L. H. Fredrickson, S. A.
.- King and R. M. Kaminski, eds. Ecology and management of=IP bottomland hardwood ecosystems: the state of our understand-=- ing. University of Missouri Press, Gaylord Memorial Laboratory,.it Puxico, MO.

•• Hodges, J., A. Ezell, L.H. Fredrickson, M. Staten and P. Hamel.= 2004. Silviculture and management of hardwood forests. In L.-II H. Fredrickson, S. A. King and R M. Kaminski, eds. Ecology
~ and management of bottomland hardwood ecosystems: the state
~ of our understanding. University of Missouri Press, Gaylord
;:p Memorial Laboratory, Puxico, MO.

• Warwick, J. A 2004. Distribution and abundance of swamp rab-
• bits and bats in fragmented wetland forests of southeast Missouri.

•
M. S. Thesis, University of Missouri-Columbia, Columbia, MO.
127pp.•• Tree/Crop Interactions:

•
Bailey, N.J., P.P.Motavalli, RP. Udawatta, and KA Nelson.
2004. Soil C and N distribution and gaseous flux due to land-

• scape position and temperate alley cropping practices in an agri-
cultural watershed. Agron. Abstr., American Society of Agronomy,

• Madison, WI.[non-paginated CD-ROM)

• Jose, S., AR Gillespie and S.G. Pallardy. 2004. Interspecific
• interactions in temperate agroforestry. Agroforestry Systems 61:
• 237-255.

• Navarrete-Tindall, N.E., J.W Van Sambeek, and RA. Pierce.
• 2004. Cluster fescue (Festruca paradoxa Desv.): a multipurpose

native cool season grass. In: Proceeedings, 4th Eastern Native
• Grass Symposium. 3-5 October 2004; Lexington, KY. Lexington,
• KY: University of Kentucky Press. (In Press.)

• Van Sambeek, J.W, H.E. Garrett, N.E. Navarrete-Tindall, C.-H.

•
Lin, and R.L. McGraw. 2004. Percentile rank as an approach
to evaluating shade tolerance of ground covers in Agroforestry.

• In: Working Together for Sustainable Land-use Systems:
Proceedings, 1st World Agroforestry Congress. 24 June - 4 July

• 2004; Orlando, FL. Gainesville, FL: University of Florida. p. 285.•Van Sambeek, J.W and H.E. Garrett. 2004. Ground cover
• management in walnut and other hardwood plantings. In:
• Michler, C.E. and others, eds. Black Walnut in a New Century.

Proceedings, 6th Walnut Council Research Symposium. 25-28
• July 2004; Lafayette, IN. Gen. Tech. Rep. NC-243. St. Paul, MN:
• USDA FS NCRS. P.85-100.

• Kirk, S.D., J.W Van Sambeek and C.J. Starbuck. 2004. Missouri
• gravel bed.and a pot-in-pot system superior to white polyethylene

• II .•..•.

and foam for overwintering Syringa patula liners. Proceedings of
the International Plant Propagators Society. (In Press.)

Silvopasture and Forages:
Kallenbach, R.L., G.J. Bishop-Hurley, M.D. Massie, M.S. Kerley,
and CA Roberts. 2003. Stockpiled annual ryegrass for winter
forage in the lower Midwestern USA Crop Sci. 43 (4): 1414-
1419.

Garrett, H.E., M.S. Kerley, K.P. Ladyman, WD. Walter, L.D.
Godsey, J.W VanSambeek and D.K. Brauer. 2004. Hardwood
silvopasture management in North America. In: Nair PKR,
Rao MR, and Buck LE (eds), New Vistas in Agroforestry: A
Compendium for the 1st World Congress of Agroforestry, Kluwer,
Dordrecht, The Netherlands, 2004. [Also in Agroforestry Systems
61: 21-33)

Fike, J.H., A.L. Buergler, JA Burger, and RL. Kallenbach. 2004.
Considerations for establishing and managing silvopastures.
Online. Forage and Grazinglands. doi: 10.1094/FG-2004-1209-01-
RV.

Niedermann, M.L. and RL. McGraw. 2004. Effects of light
on nonstructural carbohydrate accumulation in roots of alfalfa.
Proceedings 8th Biennial AFTA Convention, Corvallis, Oregon. S.
Sharrow, ed. June 22-25, 2003. p. 206-212 .

Climate Change/Carbon Sequestration Research:
Guyette, R.P., M.C. Stambaugh, and D.C. Dey. 2004. The
American long oak chronology (ALOC): development of a
Holocene climate reconstruction for the agricultural heartland.
EOS. (In Press.)

Nut Trees:
Reid, W, Coggeshall, M.V., Hunt, K.L. 2004. Cultivar evaluation
and development for black walnut orchards. In: Michler, C.H.,
ed, and others, Black walnut in a new century. Proceedings, 6th
Walnut Research Symposium. 2004 July 25-28; Lafayette, IN.
Gen. Tech. Rep. NC-243. St. Paul, MN: U.S.D.A. Forest Service,
North Central Research Station (In Press).

Alley Cropping:
Mungai, N.W, P.P. Motavalli and R.J. Kremer. 2004. Soil organic
C and N fractions in long-term temperate alley cropping practices.
Proceedings 8th Biennial AFTA Convention, Corvallis, Oregon. S.
Sharrow, ed. June 22-25,2003. p. 196-205 .

Riparian Forest Buffers and Water Quality:
Bentrup, G. and T. Kellerman. 2004. Where should buffers go?
- modeling riparian habitat connectivity in northeast Kansas.
Journal of Soil and Water Conservation 59:209-213.

Bentrup, G., M.M. Schoeneberger, M.G. Dosskey, and G. Wells.
2004. The fourth 'P': planning for multi-purpose riparian buffers.
Proceedings of the 8th North American Agroforestry Conference.
Corvallis, OR June 22-25. p. 26-37.

Bentrup, G. and T. Kellerman. 2004. Agroforestry and GIS:
achieving land productivity and environmental protection.
Proceedings of the 8th North American Agroforestry Conference.



•••
• Corvallis, OR. June 22-25. p. 15-25.•••• Problems in Oak Plantings (Abstracts). 2004 October 18-20;

West Lafayette, IN. Gen. Tech. Rep. NC - ###. St. Paul, MN:
• U.S.D.A. Forest Service, North Central Research Station. (In

• Press).

Coggeshall, MV, Van Sambeek, J.W, Schlarbaum, S.E. 2005.
Flood tolerance evaluation of bottomland oaks in a multi-chan-
nel field laboratory. In: Weigel, D., Van Sambeek, J.W; Michler,
C., eds, Ninth Workshop on Seedling Physiology and Growth

• Dey, D., and J. Kabrick. 2004. Regenerating oaks in Missouri's
• bottomlands. Missouri Conservationist 65(7}: 18-22.

• Dey, D.C., Lovelace, W, Kabrick, J.M., Gold, M.A. 2004.
• Production and early field performance of RPM seedlings in

•
Missouri floodplains. In: Michler, C.H., Pijut, P.M., Van Sambeek,
J., Coggeshall, M., Seifert, J., Woeste, K., Overton, R., and

• Ponder, F. Black walnut in a new century, proceedings of the 6th
Walnut Council research symposium; 2004 July 25-28; Lafayette,

• IN. Gen. Tech. Rep. NC-243. St. Paul, MN: U.S. Department of
• Agriculture, Forest Service, North Central Research Station:

59-65.•• Dey, D.C., Kabrick, J.M., Gold, M.A. 2004. Evaluation of RPMT'A
oak seedlings in afforesting floodplain crop fields along the

• Missouri River. In: 9th workshop on seedling physiology and

•
problems in oak plantings. 18-20 October 2004. West Lafayette,
IN. USDA Forest Service, North Central Research Station.

• General Technical Report NC - ###. (In Press.)

• Dey, D.C., J.M. Kabrick, and M.A. Gold 2004. Tree establishment
• in floodplain agroforestry practices. In Proceedings 8th North

•
American Agroforestry Conference. 22-25 June 2003. Oregon
State University. Corvallis, OR. p. 102-115.

• Ellis, E.A., G. Bentrup, and M.M. Schoeneberger. 2004.
• Computer-based tools for decision support in agroforestry: cur-
• rent state and future needs. Agroforestry Systems 61: 401-421.

• Guyette, R.P, D.C. Dey and M.A. Gold. 2004. A temporal per-
• spective on coarse woody debris, carbon sequestering, and

aquatic habitat in riparian ecosystems. In Proceedings 8th North
• American Agroforestry Conference. 22-25 June 2003. Oregon
• ~tate University. Corvallis, OR Published abstract and presenta-

tion. p. 307-308.

• A

•
Lin, C.H., Lerch, R.N., Jordan, D., Garrett, H.E., and George,

M.F. 2004. The effects of herbicides (atrazine and Balance) and
• ground covers on microbial biomass carbon and nitrate reduction.

•
Proceedings of the 8th North American Agroforestry Conference,
June 22-25, 2003 Corvallis, Oregon. p. 182-195.

• BLin, C.H., Lerch, R.N., Garrett H.E. and George, M.F. 2004.
• Incorporation of selected forage grasses in riparian buffers
• designed for the bioremediation of atrazine, isoxafutole (Balance)

and nitrate. Agroforestry Stysems. 63: 91-99.•• Schultz, R.C., T.M. Isenhart, W.W. Simpkins, and J.P. Colletti.
2004. Riparian forest buffers in agroecosystems - lessons

• learned from the Bear Creek watershed, Central Iowa, USA.

•
Chapter 2 In: P. K. R. Nair, M. R Rao, and L. E. Buck (Eds.) New
Vistas in Agroforestry. [Also in Agroforestry Systems 61: 35-50] ..,•

Udawatta, RJ., P.P. Motavalli and H.E. Garrett. 2004.
Phosphorus loss and runoff characteristics in three adjacent
agricultural watersheds with claypan soils. J. Environ. Qual.
33: 1709-1719.

Van Sambeek, J.W, and Coggeshall, MV 2004. Evaluating
physiological response and genetic variation of oak species for
flood tolerance. Missouri Forestry Newsletter. 20(2}: 3-4.

Zaimes, G.N., RC. Schultz, and T. M. Isenhart. 2004. Stream
Bank Erosion Adjacent to Riparian Forest Buffers, Row-cropped
Fields, and Continuously-grazed Pastures along Bear Creek in
Central Iowa. Journal of Soil and Water Conservation 59:19-27.

Socio-economics, policy, marketing:
Godsey, L.D., M.A. Gold and M.M. Cernusca. 2004. Eastern
red cedar: a competitive market analysis. In: Proceedings
8th Biennial Conference on Agroforestry in North America. S.
Sharrow, ed. June 22-25, 2003, Corvallis, OR, USA p. 128-141

Gold, M.A., M.M. Cernusca and L.D. Godsey. 2004. Comparing
consumer preferences for chestnuts with eastern black walnuts
and pecans. HortTechnology 14(4 }:583-589.

Gold, M.A., L.D. Godsey and S.J. Josiah. 2004. Markets and
marketing strategy for agroforestry specialty products in North
America. Agroforestry Systems 61 :371-382 .

Gold, M.A., L.D. Godsey and M.M. Cernusca. 2004. Eastern red
cedar market analysis. UMCA Publication 48 p. http://agebb.
missouri.edu/umca/profiUredcedar/analysis.pdf

Valdivia, C. and S. Konduru. 2004. Interest in agroforestry prac-
tices and the role of government transfers in farmer diversifica-
tion strategies. In: Proceedings 8th Biennial Conference on
Agroforestry in North America. S. Sharrow, ed. June 22-25,
2003, Corvallis, OR, USA p. 281-296.

From the National Agroforestry Center:
CanVis: an image-editing software program that allows planners
to add buffers into an existing image to depict design alternatives.

Visual Simulation Guide: a multi-media guide for using image-
editing software to create realistic and accurate visual simulations
for agroforestry and other resource planning .

, '
A variety of

':;:;;="""""'~""''''1100.....~ agroforestry
and agricul-

_I tural informa-
tion is offered
to guests at
the annual
Missouri
Chestnut
Roast.

www.centerforagroforrestr'l." (J 2311



•••••·;-.". ~••
_ -

fI••••••••••••••••••• 1124

The future of profitable, sustainable man-
agement for agricultural and forested

lands continues to unfold at the University of
Missouri Center for Agroforestry.

Through innovative research in dozens of
multi-disciplinary areas and a team of nearly
50 faculty, staff and associated collaborators,
the Center is emerging as a leading force in the
nation for enhancing the science and technol-
ogy of agroforestry practices.

Each year, new fmdings in agroforestry
research help landowners reduce grazing costs;
earn short-term income while a timber crop
matures; or profit from non-timber products,
like mushrooms, chestnuts, pine straw and
medicinal herbs.

The Center's research is impacting the environ-
ment with a reduction in non-point source pol-
lution from riparian buffer systems, providing
enhanced habitat for wildlife across the state
and reducing the impacts of periodic flooding.

We welcome your support as we work to sus-
tain Missouri's family farms and agricultural
and forested landscapes - not only for today,
but for future generations. Together, we will
continue to work cooperatively for natural
resource stewardship.

The University of Missouri Center for Agroforestry
203 ABNR

Columbia, Mo 65211
(573) 884-2874

umca@missourLedu
www.centerforagroforestry.org

http://www.centerforagroforestry.org
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