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PLANT SELECT ® PROGRAM IN THE GOLDEN PLAINS AREA 

Linda Langelo, Horticultural Program Associate, Colorado State University Extension, 

  Colorado Master Gardeners Jessica Rodriquez and Ellen Figueroa, and Emeritus CMG Rita Campbell 

 

Golden Plain Area Master Gardenersm Volunteer Demonstration Gardens 

Golden Plains Area Master Gardenersm volunteers are foster-
ing successful gardening by providing research-based infor-
mation to area residents through Plant Select® demonstra-
tion gardens.  Gardens are located at the Washington County 
Events Center in Akron and Phillips County Event Center.  
Other Plant Select® gardens are located in Julesburg at the 
Town Hall Office and Thompson Park. 

 

Plant Select® 

Plant Select® is a cooperative program administered by Den-
ver Botanic Gardens and Colorado State University in collab-
oration with horticulturists and nurseries throughout the 
Rocky Mountain region and beyond.  The purpose of Plant 
Select® is to locate, identify and distribute the very best 
plants for landscapes and gardens from the intermountain 
region to the high plains. 

 

Several plants are chosen each year that thrive in the sunny, 
variable conditions of Rocky Mountain gardens.  These can 
be plants that have grown here for years and have not yet 
attained the popularity they deserve, known as recommended 
plants.  Introductions represent taxa that are discovered by 
our cooperators.  Superior forms or hybrids carefully tested 
over time are known as originals.  Plant Select® is at the van-
guard of a bold, new plant palette that is revolutionizing the 
way we garden.  Here are plants that thrive in both our varia-

ble winters and our hot summers.  These plants are helping to 
forge a truly American style of horticulture.  

 

To determine which of the recommended plants do the best 
in Eastern Colorado, Master Gardener Volunteers in the 
Golden Plains Area record success and failures in area 
demonstration gardens.  Volunteers replant the plant varieties 
that do not survive.  After three successful years a plant varie-
ty will be recommended for planting in the Golden Plains 
Area.  The plants listed in the following lists have successfully 
endured a three-year period or more. 

 

There is also a listing of vegetable varieties that have been 
tried in our area community gardens.  This list has been nar-
rowed to the best selections which have performed well in 
the Golden Plains.   

 

In addition, there is information on the continued results of 
the Earth-Kind® Rose Demonstration Garden, tree recom-
mendations for the eastern plains based on site visit observa-
tions along with added suggestions based on Dr. Jim Klett’s 
CSU nursery trial work, CSU Annual and Perennial Trials of 
2016 and Plant Select Top Performers of 2016.  

 



 

Golden Plains Area 2016 Agricultural Handbook 

2 

*Turkish Veronica 
………………...  Veronica liwanensis 
Sunset Hyssop ……………………  Agastache rupestris 
Colorado Gold™ Gazania ………..  Gazania linearis 
*Red Rocks™ Penstemon & Pikes 
Peak Purple™ Penstemon 
………...  Penstemon x mexicali & Penstemon x mexicali 
Coral Canyon Twinspur …………..  Diascia integerrima 
*Prairie Jewel™ Penstemon ………  Penstemon grandiflorus 
Sonoran Sunset Hyssop 
…………...  Agastache cana ‘Sinning’ 
Snow Angel Coral Bells …………...  Heuchera sanguine ‘Snow Angel’ 
Hopflower Oregano ……………...  Origanum libanoticum 
Mojave Sage 
………………………  Salvia pachyphylla 
Snow Angel Coral Bells …………...  Heuchera sanguine ‘Snow Angel’ 
La Veta Lace® Geranium ………...  Geranium magniflorum 

Corsican Violet …………………...  Viola Corsica 
Ferman’s Red Sage ……………….  Salvia greggii 
Wild Thing Sage ………………….  Salvia greggii 
Mesa Verde® Ice Plant …………...  Delasperma ‘Kelaidis’ 
Table Mountain® Ice Plant 
……….  Delasperma ‘John Proffitt’ 
Winecups …………………………  Callirhoe involucrata 

Washington County Plant Select Garden 

Colorado Master Gardener volunteers Jessica Rodriguez, Ellen Figueroa, and Rita Campbell planted at the Washington 
County Events Center in Akron, Colorado in June of 2004.  Pea gravel is used for mulch on this garden.   

All performed well except the Snow Angel Coral Bells and 
Coriscan Violets.  These plants prefer dry shade. They were 
chosen by a Colorado Master Gardener to see how they 
would perform with some shading of nearby plants.  The 
Winecups have been growing steadily in this garden as the 
Hopflower Oregano.  These plants continually are weeded 
out.  The Penstemons reseed themselves and also need to be 
weeded.   

 

In addition to the Washington County Event Center Garden, 
there is a new garden on the southwest corner with a wind-
mill as a central feature.  There are a handful of plants being 
trialed in this garden.  The location is open to high winds.  

The is a Tatarian Maple tree along with the Prairie Jewel Pen-
stemon plants did well in the drought summer of 2012. Irises 
have been added along the outer edge of the garden to block 
some of the wind and suppress of the weeds. In 2014 the 
Tatarian Maple was knocked by equipment.  It seems to still 
be growing.  In 2015, we had a tremendous amount of weeds 
because of the heavy spring rains and early summer rains.  
Additional gravel is planned to help suppress the weeds.   

 

The Windmill Garden is a garden only suitable for extremely 
hardy plants such as irises and penstemon.   
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The Phillips County Event Center  

Holyoke, Colorado started a Plant Select® Garden in 2010.  The following is a list of plants found in the garden: 

Hot Wings® Tatarian Maple ……...  Acer tartarium ‘GarAnn’ 

Sunset® Hyssop ………………….  Agastache cana ‘Sinning’ 

Colorado Desert Bluestar ………....  Amsonia jonesii 

Panchito Manzanita ………………  Arctostaphylos x coloradoensis 
Blue Chip 
…………………………  Buddleia Lo & Behold 

Korean Feather Reed Grass ………  Calamagrostis brachytricha 

Winecups …………………………  Callirhoe involucrate 

Leadwort …………………………  Ceratostigma plumbaginoides 

Alpine Willowherb ………………..  Epilobium fleischeri 
Kannah Creek® Buckwheat 
………  Erigonium umbellatum var. aureum ‘Psdowns’ 

Red Yucca ………………………...  Hesperaloe parviflora 

Silver Horehound ………………...  Marrubium rotundifolium 

Little Trudy® Catnip ……………..  Nepeta ‘Psfike 

Avalanche White Sun Daisy ………  Osteospermum ‘Avalanche’ 

Red Rocks Penstemon ……………  Penstemon x Mexicali ‘Psmyers’ 
Cheyenne® Mock Orange 
………...  Philadelphus lewisii 
Oregano 
…………………………..  Origano vulgare 

Platinum® Sage …………………..  Salvia daghestanica 

Turkish Veronica …………………  Veronica liwanensis 
Orange Carpet® Hummingbird 
Trumpet 
…………………………..  Zauschneria garrettii 

The best performers in this garden for drought tolerance 
have been Silver Horehound, Red Yucca, Platinum® Sage 
and Colorado Desert Bluestar.  The grasses listed as Korean 
Feather Reed Grass have needed some supplemental water 
through 2011 and 2012.  As a shrub Cheyenne Mock Orange 
is not only hardy but has wonderful blossoms in spring.  
However, it did suffer without supplemental watering in this 
garden during 2012.  There are two of these shrubs and one is 
in partial sun and the other in full-sun.  Both did suffer from 
drought stress late in summer.  The Buckwheat species, as in 
all the other gardens did extremely well in the drought along 
with a low ground cover shrub Panchito Manzanita.  The 
Orange Carpet® Hummingbird Trumpet groundcover suf-
fered through the drought.  It produced substantially less 
flowers.  The Alpine Willowherb also did not flower as well 

along with Little Trudy® Catnip.  In 2014 during the Novem-
ber cold snap several plants suffered during the following 
spring and summer.  Alpine Willowherb, Orange Carpet® 
Hummingbird Trumpet, Avalanche White Sun Daisy and 
some of the Platium® Sage all had severe dieback or did not 
generate new growth in spring.  During the wet spring and 
early summer of 2015, the Cheyenne® Mock Orange and 
Silver Horehound have had severe dieback.  However, the 
Turkish Veronica has expanded. Oregano was placed in the 
garden in 2012 and is seeding itself to help fill in areas.  Dur-
ing 2015, some of the oregano and winecup needed to be 
thinned.  The leadwort, one of the plants not labeled Plant 
Select is seeding itself in other areas of the garden as are the 
Sunset® Hyssop and Silver Horehound.  
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High and Dry Demonstration Gardens in Washington County 

 

The High and Dry Demonstration Garden at Washington 
County was planted in response to the continuing drought in 
Northeast Colorado.  The garden was initiated by the previ-
ous Extension Horticulturist, Joanne Jones.  Rita Campbell, a 
Colorado Master Gardener and Joanne Jones planted this 
demonstration garden.  These are plants which are both xeric 
and native.  This garden explores the possibility of becoming 
established and surviving with only natural rainfall.  The re-
sults from this garden will serve as an ongoing study about 
which plant species thrive on little, or no supplemental water.   

 

The initial preparation of the garden was to measure a 400 
square foot area and design the layout.  Other than some 
grass cuttings for mulching around the roots, there were no 
other amendments added to the soil.  The garden soil is a 
sandy loam.  This garden is on a slight slope at the curve of 
the walking path around the fairgrounds. 

 

Prior to planting of the High and Dry Garden, the plants 
were housed in a greenhouse.  The plants were planted Satur-
day, June 10th, 2006 and watered well the same day.  After this 
initial watering, there was no rainfall.  Approximately three 
weeks after their planting they were given some supplemental 
water.  The soil was not amended with any organic matter to 
help with water retention and no mulch was initially provided 
around the root zone.  The plants were attempting to adapt 
to their new environment. 

 

Most of the plants were not responding well to the drought 
even as xeric plants.  It appeared that we would have only had 
a third of the plants we started with.  Jian-Kang Zhu from the 
University of Arizona states in his research of drought toler-
ance in plants that xerophytes have a thicker cuticle layer in 
the epidermis as a coping mechanism for drought.  He adds 
that the water status of a plant is a function of water uptake 
by roots and loss via stomata and cuticle.  No matter how 
well plants manage to absorb and conserve water, prolonged 
drought will damage cells sooner or later.  Water deficit leads 
to the accumulation of toxic oxygen free radicals in plant 
cells.  The toxic radicals have to be removed, for survival and 
continued growth.  Stress proteins are made by metabolites 
such as trehalose, mannitol, praline, or glycine betaine. 

 

However, Wraith, Baker and Blake in their research from 
Montana State University studied the varying ability of water 
uptake after drought in barley genotypes.  The periods of wa-
ter deficit in this study were 10 to 14 days, less than our peri-
od of drought in this demonstration garden.  When the barley 
was watered at the soil surface it took the roots two to three 
days to resume water uptake.  And after subsequent rewetting 
periods, the roots resumed a quicker period of water uptake.  
To solve the lack of moisture at the soil surface level, grass 
cuttings were acquired and used as mulch for the plants.  
Some plants are significantly damaged by the lack of supple-
mental water.  With the current amount of snow during this 
winter season, this will help both insulate and provide needed 
moisture for these xeric and native plants. 

 

Without the second supplement and other subsequent sup-
plements, very little seems as though it would have remained 
in the High and Dry garden, only demonstrating that because 
of a severe drought their root systems were not able to main-
tain the proteins to uptake water. 

 

Among the hardiest of plants were buffalo grass, blue grama, 
western and Utah serviceberry, slender wheatgrass, aspen 
fleabane, James’ buckwheat, sulphur-flower buckwheat, 
Rocky Mountain Fescue and Iris species.  

 

The various species of penstemon which did the best were 
firecracker and Rydberg’s and bluemist.  The other species 
had varying degrees of success.  Those penstemon are listed 
in order as best survival to least from Grand Mesa penste-
mon, littleflower, sidebells’s, whipple’s and upright blue 
beardtongue as the worst. 

 

The complete list of plants chosen in this High and Dry Gar-
den are listed as follows: 
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Indian ricegrass, Achnatherum/Oryzopsis hymenoides 

Netleaf Horsemint, Agastache urticifolia 

Nodding Onion, Allium cernuum 

Western Serviceberry, Amelanchier alnifolia 

Utah Serviceberry, Amelanchier utahensis 

Big Bluestem, Andropogon gerardii 

Small-leaf pussytoes, Antennaria parvifolia 

Golden columbine, Aquilegia chrysantha 

Fringed Sage, Artemisia frigida 

Blue Grama, Bouteloua gracilis 

Buffalograss, Buchloe dactyloides 

Bluejoint reedgrass, Calamagrostis Canadensis 

Bluebell bellflower, Campanula rotundifolia 

Curl-leaf Mountain Mahogany, Cercocarpus ledifolius 

Tufted Hairgrass, Deschampsia caespitosa 

Slender Wheatgrass, Elymus trachycaulus 

Aspen Fleabane, Erigeron speciosus 

James’ Buckwheat, Erigonum jamesii 

Sulphur-flower Buckwheat, Erigonum umbellatum 

Rocky Mountain Fescue, Festuca saximontana 

Woodland Strawberry, Fragaria vesca 

Common Gaillardia, Gaillardia aristata 

Sticky purple Geranium, Geranium viscosissimum 

Scarlet Gilia, Ipomopsis aggregate 

Fivepetal Cliffbush, Jamesia Americana 

Dotted Blazing Star, Liatris punctata 

Oregon-grape, Mahonia repens 

Colorado Four O’clock, Mirabilis multiflora 

Prairie Jewel® Penstemon, Penstemon grandiflorus 

Firecracker Penstemon, Penstemon eatonii 

Grand Mesa Penstemon, Penstemon mensarum 

Pineneedle Beardtongue, Penstemon pinifolius 

Littleflower Penstemon, Penstemon procerus 

Rydberg’s Penstemon, Penstemon rydbergii 

Sidebells’s Penstemon, Penstemon secundiflorus 

Upright Blue Penstemon, Penstemon virgatus 

Whipple’s Penstemon, Penstemon whippleanus 

Shrubby Cinquefoil, Potentilla floribunda 

Squaw apple, Peraphyllum ramosissimum 

Pawnee Buttes® Sand Cherry, Prunus besseyi 

Golden Currant, Ribes aureum 

Wax Currant, Ribes cereum 

Western Coneflower, Rudbeckia occidentalis 

Little Bluestem, Andropogon scoparium 

Canada Goldenrod, Solidago Canadensis 

Scarlet Globemallow, Sphaeralcea coccinea 

Swamp Verbena, Verbena hastate 
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Vegetable Varieties Recommended for the Plains 

Varieties which are bolded have produced well no matter what the season’s extremes.   

Tomato …………………...  Better Boy, Early Girl, Tomato Primo Red 
Tomato – Heirlooms ……...  Cherokee Purple, Mortgage Lifter, Giant Beefsteak 
Swiss chard …………...........  Bright Lights, Fordhook Giant, Magenta Sunset,Neon 
Squash winter ……………..  Spaghetti, Acorn -Honey Bear, Sugar Hubbard, Red Kuri, 

Butternut Hunter, Royal Ace PM 

Squash – Heirloom …...........  Waltham Butternut 
Squash summer……….........  Black Beauty, Emerald Delight, Delta, Patty Pan 
Spinach …………………....  Malabar- a vining spinach, New Zealand, Hellcat 
Radish ………………..........  Easter Egg 
Potato ………………...........  Yukon Gold 
Pepper – Hot …………...…  Anaheim, Big Chile, Jalapeno 
Pepper – Sweet ………..…..  Red Bell, Green Bell, Mini Red Bell 
Peas …………………….....  SugarSnap 
Lettuce- Leaf ……………...  Baby Star, New Red Fire, Merlot, Cimmaron 
Lettuce- Small Heads ……...  Little Gem, Devil’s Tongue –loose head/red leaves 
Lettuce- Romaine ………....  Defender 
Kohlrabi …………………..  Express Forcer Hybrid 
Onions ……………..……..  Yellow –Walla Walla Sweet and white variety – Snow White 
Garlic …………………..…  Chesnok Red 
Eggplant ………………...... 

   White-Casper; Black-Big Dragon, Black King, Black Beauty 
Cucumber ………….…..….  Burpless Varieties, General Lee, Armenian 
Corn – Sweet …………..….  Yellow Corn-Golden Bantam, Honey & Cream 

Carrots ………………….....  Danvers Half Long 
Cabbage ………………...…  Chinese Varieties 
Broccoli ………………...…  Pacman 
Brussel Sprouts ………...….  Jade Cross 
Beets ……………………....  Kestrel, Detroit Dark Red, Bulls Blood, Chioggia 
Beans – Bush Varieties ….....  Trefino 
Beans Pole – Heirloom …....  Kentucky Blue 

Texas AgriLife Extension Service designates select rose culti-
vars as Earth-Kind® Roses through the Earth-Kind® Land-
scape Program.  Any rose cultivar that gains this designated 
title has been through eight years of research and field trial 
data.  A seven-member team of doctorate individuals include 
horticulturists, plant pathologists, soil scientist and an ento-
mologist select the roses.  No pesticides, chemical or organic 
materials are ever applied to the roses during the trial and 
research period of eight years.  The idea is to have landscape 
roses which are low-maintenance, remain beautiful through-

out the season and the homeowner can be environmentally-
responsible in caring for the landscape.  This is similar to the 
idea of growing natives in your landscape.  The idea being the 
reduction of the homeowners’ input of resources.  By making 
this one change, homeowners can conserve water, fertilizer 
and reduce their impact on the environment.   

 

In Sedgwick County at the courthouse, we trialed some of the 
Earth-Kind® Roses since 2013.  We are trialing four polyan-
tha roses listed as follows: 

Earth-Kind® Roses Demonstration Garden 

By Linda Langelo, Horticulture Agent 
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• Cecile Brunner 

• La Marne 

• Marie Daly 

• Sea Foam   

 

The requirements for growing Earth-Kind Roses successfully 
are placing them in a full day of direct sun or at least eight 
hours. They must have good air movement around the leaves 
to prevent foliar diseases.  Good drainage is also recommend-
ed.  They do well in a variety of soil types including poorly 
aerated, highly alkaline clay soils. To help your roses in any 
soil type, add three inches of plant-derived compost.  Water-
ing from the soil level with drip irrigation keeps water off the 
leaves and conserves water by lessening the amount to evapo-
ration.  Also watering from the ground level keeps the leaves 
clean of “salty” water and here in Sedgwick County we add 
salt to improve the water quality, but we would add to burn-
ing the foliage of the roses if overhead watering were done.  
Lastly, mulching roses is also recommended which keeps the 
weeds down, conserves more water, can add nitrogen as it 
breaks down and mitigates the drastic temperature fluctua-
tions in the soil.  Mulch acts as an insulator like a blanket on 
the soil.   Mulch should only be placed around the roses at a 
depth of 3- inches.  Placing the mulch too deep can become a 
barrier to needed oxygen in the soil.   

 

The Earth-Kind Rose bed which we have at the southwest 
side of the building follows most of the recommended re-
quirements for their success.  They get plenty of air move-
ment, but they do get only about 6 hours of direct sun and 
about an hour of indirect sun.  They also received plenty of 
compost before planting.  There were signs of thrips after 
they were initially planted. We suspect thrips came in on these 
plants. Other than the initial insect problem there was some 
dieback after the first winter.  We did purchase roses from 

what we thought was a reputable grower. Be sure to purchase 
healthy roses.  We ordered on-line, so we had to totally rely 
on the grower to pick healthy product.  We pruned out the 
dead stems and they bloomed well through the first season. 
They have received regular watering from the ground level.   

 

In the second growing season, we went into the winter after a 
brutal cold snap in November 2014.  The daytime tempera-
ture started at 75 degrees and ended up at minus 7 in a matter 
of a few hours.  This kind of a drop is not enough for plants 
to acclimate to the change.  The roses looked like they were 
frozen in place.  We had a significant amount of dieback go-
ing into the spring and the new growth was slow to appear.  
Of the Earth-Kind Roses that we did trial, Cecil Brunner and 
La Marne were the hardest hit with significant dieback.  It 
mid to late June before new growth appeared.  This was part-
ly due to a wet and cold spring which continued into late 
May.  Overall, other than the initial thrips, these roses have 
had no other disease or pest issues.   

 

In both 2015 and 2016, the roses were slow to start growing 
due to the colder springs.  They ended in the fall blooming 
until a hard frost and had no disease or insect issues. 

 

Roses are a high maintenance plant.  They need to be dead-
headed. Their blossoms need to be cleaned out of the bed 
every day to prevent fungal diseases such as black spot.  They 
are heavy feeders. They prefer ground level irrigation. To 
have a rose type that can do well with less input, helps to 
conserve water and reduce pesticides in our soil.   

 

I would recommend giving them a try.  There are other types 
of roses other than polyantha shrubs which are dwarf and 
medium.  There are small shrubs and climbers within the list 
of choices. Plenty of different types to add to your landscape.  

This is a listing of some underused trees that would do well 
here based on trials in the Colorado State University Arbore-
tum by Jim Klett Ph.D., CSU Ornamental Specialist, pub-
lished in Dependable Landscape Trees.  Added in this list 

are my tree suggestions based on area wide county site visit 
observations.  

Recommended Trees for the Golden Plains Area 
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Acer nigrum ‘Greencolumn’ Greencolumn Black Maple, 
Maple Family, Aceraceae 

No pest or disease problems; good heat tolerance. 40 
high x 35 wide 

Amelanchier x grandiflora ‘Autumn Brillance’ Autumn 
Brilliance Serviceberry,  Rose Family, Rosaceae 

Some tendency toward suckering, but overall outstanding 
specimens with a fall color mix of orange, red and purple, 
lasting two weeks.  No disease and pest problems ob-
served in the arboretum trees. 25 high x 30 wide 

Catalpa speciosa Northern Catalpa, Bignoniaceae Family 

Tolerates hot weather, drought tolerant and grows in a 
wide range of soils including alkaline. Early summer 
flowers, white with purple markings. Fast-growing tree 
which can attract powdery mildew, leaf spot and verticil-
lium wilt. 40 to 60 high x 20 to 40 wide. 

Gleditsia triacanthos inermis ‘Shademaster’ Shademaster 
Thornless Honeylocust 

Minor insect problems; a 1979 specimen has stayed in 
good health in the CSU arboretum. 45 high x 40 wide, 
Pea Family, Fabaceae Family 

Heptacodium miconioides Seven-son flower Plant Select 
Introduction 

Can be a small shrub or tall tree to 25 feet.  Fast-growing 
and very adaptable to many soils.  Flowers are white with 
moderate to dry water requirements.  Has exfoliating 
bark. Member of the Honeysuckle Family. 25 high x 15 
wide. Caprioliaceae Family, Honeysuckle Family 

Malus sargentii ‘Select A’ Firebird Flowering Crabapple 
(white flowering) 

Highly resistant to mildew, apple scab, fireblight and ce-
dar apple rust. 8 high x 7 wide, Rose Family, Rosaceae 

Malus ‘Thunderbird’ Thunderbird Flowering Crabapple 
(pink flowering) 

Resistant to fireblight.  No pest problems have been ob-
served. 16 high x 10 wide, Rose Family, Rosaceae 

Ostrya virginiana American Hophornbeam, Ironwood 

Gray-brown bark attractive; some minor leaf spot in re-
cent years. 

40 high x 30 wide, Betulaceae Family, Birch Family 

Phellodendron amurense Amur Corktree, 

No disease or insect problems; no cultural problems such 
as chlorosis and dieback.  45 high x 45 wide, Cork Tree 
Family, Rutaceae  

Prunus x ‘Accolade’ Accolade Flowering Cherry, Rose 
Family, Rosaceae 

This tree is fruitless.  When these trees suffer from stress 
they attract borers and gummosis.  One out of three sam-
ples in the arboretum have suffered from stress.  The 
others are in good health.  50 high x 25 wide 

Quercus macrocarpa Bur Oak, Beech Family, Fagaceae 

Adapts to different soil types, urban conditions and dry 
conditions. Difficult to transplant, but once established 
will be a long-lived, slow-growing tree with no pest or 
disease problems except slight injury from galls. 55 high x 
45 wide. 

Quercus muchlenbergii Chinkapin Oak, Yellow Chestnut 
Oak, Beech Family 

Adaptable to alkaline soils, no chlorosis or dieback, no 
problems with pests or disease.  Recently planted in 
Plant Select® mulit site trials throughout Colorado and 
has done well. 50 high x 60 wide 

Syringa reticulate ‘Summer Snow’ Summer Snow Japanese 
Tree Lilac 

No disease or insect problems.  Yellow fall color. 18 high 
x 14 wide, Oleaceae, Olive Family 

Syringa pekinensis ‘Peking Tree Lilac’ 

Liight creamy white flowers with a light fragrance appear 
in early summer. Winter hardy plants and have adapted 
well to alkaline soil. 25 high x 20 wide, Oleaceae, Olive 
Family 

Tilia cordata ‘June Bride’ June Bride Littleleaf Linden 

The best Tilia cultivar.  Minor pest problems such as 
aphids and sooty mold. 30 high x 25 wide. Malvaceae 
Family 

Tilia americana ‘Redmond’ Redmond American Linden 

Overwintering feature of red buds and twigs; attracts 
aphids and sooty mold follows – inconsistent with each 
season.  50 high x 40 wide. Malvaceae Family 

Tilia cordata ‘Chancole’ Chancellor Littleleaf Linden 

Pyramidal growth habit that is very attractive and uni-
form, no dieback or chlorosis and minor problems with 
leaf spot and aphids. Malvaceae Family 

Ulmus parvifolia, Chinese or Lacebark Elm 

Resistant to Dutch elm disease.  This has been proven to 
be a pest-free tree.  40 high x 50 wide.  It has exfoliating 
bark.  Ulmaceae Family 
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Ulmus x ‘Mortan Stalwart’ Commendation Elm 

A mix of many elm species; resistant to Dutch elm dis-
ease with some leaf minor and leaf tatter.  25 high x 25 
wide. Ulmaceae Family 

Ulmus x Frontier Frontier Elm 

Resistant to Dutch elm disease. Prefers moist, rich soils 
but adaptable to poor soils; full sun; very tolerant of ur-
ban conditions and drought tolerant. Fall color is red-
purple-burgundy and summer leaves are glossy, dark 
green. 35 high x 25 wide. Ulmaceae Family 

Ulmus x ‘Triumph’ Triumph™ Elm 

Excellent disease and pest resistance to Dutch elm dis-
ease, Elm Yellows and Elm Leaf Beetle; arching branches 
with aggressive roots to be planted away from sidewalks; 
adapt easily to extremes in pH, moisture, wind and heat. 
50 high x 40 wide – elliptical form. Ulmaceae Family 

Xanthoceras sorbifolium  Yellowhorn (white flowers with 
red & yellow centers) 

This does have pea-sized edible seeds. Looks good all 
summer.  No pest problems; likes colder climates. Soap-
berry Family, Sapindaceae Family 

Plant select: Clear Creek® Golden Yellowhorn  

Spring white flowers with yellow centers turning maroon 
and leathery seedpods through winter; can be large tree 
or small shrub to 22 feet; moderate to xeric water re-
quirements.  

One final note when selecting trees for your landscape based 
on Morton Arboretum and the Arbor Day Foundation: 

 

The more closely related tree species are, the more likely they 
are to be vulnerable to the same pests and damage.  Keep the 

following 30/20/10 rule in mind when making tree selec-
tions.  In your community, plant trees with no more than 30 
percent of species within the same family, no more than 20 
percent should be from the same genus, and no more than 10 
percent should be the same species.  

Colorado State University Annual Trials 2016  

By Dr. Klett Ph.D. 

Best of Show – Argyranthemum ‘Pure White Butterfly™ 
Proven Winner 

Continuous white blooms.  Looked fresh during summer 
heat. No deadheading required. 

Best New Variety – Lantana ‘Lucky’™ Red from Ball Flora 
Plant 

Flowers were abundant and had many citrus tones but 
predominately noted for good dark red. Blooming started 
early and does not cycle in and out of flowering like other 
Lantana. 

Best Novelty – Begonia ‘Jurassic™ Red Splash from Ball 
Ingenuity 

Fantastic foliage gave this plant a great interest. Foliage 
was a dramatic red and silver with large jagged edges.  
Good for shady areas. 

Best Angelonia - ‘Archangel Dark Rose’ from Ball Flora 
Plant 

Dense compact branching with abundant flowers which 
were large florets. Very prolific. Second year in a row – 
2015 and 2016. 

Best Begonia- Begonia boliviensis ‘Unstoppable Upright 
Fire’ from Dummen Orange 

Dark foliage makes a great contrast with the bright or-
ange flowers. Large flowers were semi-double and abun-
dant on vigorous plants. Good for containers. 

Best Begonia- Begonia semperflorens ‘Big® Red Bronze 
Leaf’ from Benary 

Extreme vigor and prolific flowering.  Excellent uni-
formity and good for sun or shade. 

Best Calibrachoa - ‘Superbells Pomegranate Punch’ from 
Proven Winners 

Flowers had a unique color combination that helped with 
its high rating. Plants had a uniform growth habit. 

Best Canna- Canna ‘Toucan Scarlet’ from Proven Winners 

Dramatic combination with brilliant scarlet flowers.  
Plants are about five feet and very uniform. 
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Best Celosia-Celosia ‘Kelos® Fire Scarlet’ Improved from 
Beekenkamp 

Deep burgundy foliage and flowers in small scarlet 
plumes.  A beautiful color and textural combination. 
Plants are compact and uniform. 

Best Coleus-Coleus ‘Under the Sea® Pink Reef’ from 
Hortcouture 

Unique foliage was eye-catching because of a combina-
tion of vibrant pink/rose leaf color and a very interesting 
leaf shape with ruffled edges. Foliage color held up well 
to sun without fading. Plants controlled vigor and a nice 
dense canopy. 

Best Combo – ‘Kwik Kombo Shooting Star Mix’ from Syn-
genta 

Dark purple Angelonia were combined with golden yel-
low verbena that made a beautiful contrast of light and 
dark. Never slowed down during the heat of the summer. 

Best Dahlia- ‘XXL Sunset’ from Dummen Orange 

Hugh blooms captured attention.  Plants were vigorous 
and did not have any mildew late in the season. 

Best Geranium (Interspecific) - ‘Calliope® Dark Red’ from 
Syngenta 

Impressive overall visual effect with robust plants and 
large flower heads.  Intense color held strong enough in 
the high light of Colorado.  Growth habit was exception-
ally uniform. 

Best Geranium (Zonal) ‘Brocade Fire Night’ from Dummen 
Orange 

Coral colored flowers appeared bright against dark foliage 
created by a heavy reverse zonation.  Plants were uniform 
and covered by flowers. 

Best Impatiens- ‘Big Bounce™ Lilac’ from Selecta 

This is a multi-year winner due to its dependable vigor-
ous plants which continually were covered in flowers.  
Plants had a perfect mounding growth habit. 

Best Ipomoea- ‘Sweet Caroline Bewitched After Midnight™ 
from Proven Winners 

Uniform plants had foliage of dark purple with shades of 
bronze that created mix of color for added interest. 
Stood out due to its large leaves that stood upright and 
unique leaf shape which adds texture. 

Best Lobelia- ‘Suntory Lobelia Compact Blue’ from Suntory 

Looked great all season. Most fade in heat of summer. 
Had a dense mound of flowers even into September. 
Compact habit and very floriferous. 

 

Best Marigold- ‘Little Duck Organe’ from Ameriseed 

Flowers were extra-large and the orange color “popped” 
against the dark green foliage.  Plants had a compact 
growth habit with dense foliage and had a uniform ap-
pearance. 

Best New Guinea Impatiens- ‘SunStanding Salmon’ from 
Dummen Orange 

Despite the name, this variety had impressive flower 
power even in the shade. Salmon color flowers were very 
attractive and looked good as they faded with age.  Plants 
were vigorous and grew tall but had uniformity. 

Best Pentas- ‘BeeBright™ Pink from Syngenta 

Bright pink flowers had uniform flowering and were 
good for pollinators.  Plants liked the heat and tolerated 
the cool nights.  Abundant flowering created a good 
overall appearance. 

Best Petunia (Veg Mound) ‘Purple Sky’ from Dummen 
Orange 

Plants were covered by a blanket of deep purple flowers 
that continued to bloom strong into September.  Growth 
habits uniform and showy. 

Best Portulaca- ‘Colorblast Double Cherry’ from Westoff 

Plants were floriferous and very vigorous with a spread-
ing growth habit.  Flowers opened significantly earlier in 
the day compared to others in the trial. 

Best Salvia- ‘Mirage Cherry Red’ from Darwin Perennial 

Prolific bright cherry red flowers were large and made a 
great hummingbird attractant for the garden. Abundant 
branching and good growth habit. 

Best Scaevola- ‘Scalora™ Pearl’ from Westoff 

Great vigor and the biggest in its class. White flowers 
numerous and showy. Flowering began early in the sea-
son and kept well into September.  Strong mounding 
habit that works well in baskets. 

Best Sun Impatiens-Sun Impatiens x hybrid ‘SunPatiens® 
Compact Coral Pink’ from Sakata 

Beautiful soft coral colored flowers on top of foliage for 
maximum visibility. Flowers are abundant and plants are 
uniform and appear to have no problem in the full sun. 

Best Verbena - ‘Endurascape™ Pink Bicolor’ from Ball Flo-
raPlant 

Out-performed all other Verbenas.  The large pink and 
white bicolor flowers were very abundant. Flowers were 
held high above the foliage and the plants were self-
cleaning.  
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Best Vinca- ‘Mega Bloom™ Polkadot’ from Ameriseed 

Great uniformity and large blooms.  White flowers had a 
small pink eye giving it a “polkadot” effect which added 
interest. Plants were full and had a good foliage color. 

 Best Zinnia- ‘Zahara® XL Fire Improved’ from 
PanAmerican Seed 

Uniform plants were low maintenance and required no dead 
heading as the new flowers seemed to “bury its dead”.  

Native Plant Garden within Community Garden in Burlington  

Collaboration with NRCS in Kit Carson County and Extension 

The NRCS is committed to a three-year project which has 
started as of spring 2016.  Their goal was to sample the new 
Flow-Hives from Australia.  These hives are non-invasive 
because you can see through them and know when the honey 
is going to be available.  There is a spigot attached to the 
hives so that you can turn the Flow Key™ when the honey is 
ready. This is meant to be no lifting, no mess, no expense 

honey extraction.  To attract bees to the hives, the NRCS 
designed and implemented a native plant garden.  To do this 
properly, they needed to supplement a spring, summer and 
fall food supply to the bees.  Something must always be in 
bloom.  The list below is what was planted:  

Species     Scientific Name  Bloom Time 

Alfalfa     Medicago sativa   Early Mid Late 

Small burnet    Sanguisorba minor   Early Mid 

Western Yarrow    Achilea lanulosa   Early Mid 

Maxmilian sunflower   Helianthus maximilianii  Late 

Purple coneflower   Echinacea angustifolia  Mid Late  

Blue Flax    Linum lewisii   Early Mid  

Purple prairie clover   Dalea purpurea purpurea  Mid Late 

Black-eyed Susan   Rudbeckia hirta   Mid Late 

Yellow sweetclover   Melitotus officinale    Mid Late 

Showy milkweed    Asclepias speciosa   Mid 

Rocky Mountain Penstemon  Penstemon strictus   Early Mid 

Plains coreopsis    Coreopsis tinctoria   Early Mid 

Large Beardtongue   Penstemon grandiflorus  Mid  
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Colorado State University 2016 Trials for Top Performing Perennials 

By Dr. Jim Klett 

According to Dr. Klett: “The following seven perennials were 
recently selected by the Perennial Trial Garden Sub-
committee as being superior after 3 years of growth and two 
winters.  Plan to utilize these in your designs and home gar-
dens in 2017 and I think you will be happy with the results.” 

 

WINDWALKER® Big Bluestem from Plant Select® 
Andropogon gerardii ‘POO3S’ 

This is an ornamental grass with great multi-season 
interest with beautiful soft blue foliage that changes 
to a dark maroon lavender that persists even into 
winter.  The plant adds impressive height to the 
border with a narrow growth habit that reaches 
about 6’ tall.  This is a great choice for a xeriscape 
area, as it can thrive with little or no supplemental 
irrigation.  Avoid overhead watering and over fertili-
zation to maintain compact plants and prevent 
lodging.   

 

Alexander’s Great Brunnera from Terra Nova Nurseries, 
Inc. 

Brunnera macrophylla ‘Alexanders Great’ PP25,789 

This is a unique Brunnera of “monster” growth pro-
portions which is an excellent choice to add structure 
to the garden.  The large size also helps show off the 
heavily silvered leaves resulting in a dramatic state-
ment for the garden.  It makes a great foliage plant 
for shady areas but also has a good display of blue 
flowers that creates a light, airy appearance.  It can be 
used as a very attractive groundcover that is about 
knee high, but also makes a striking specimen.  This 
is one of the few perennials that was selected for the 
“Too Good to Wait” award in 2015 and did not dis-
appoint during the 2016 season.  Make sure to give 
this plant ample space to show off its naturally uni-
form mounding habit and beautiful flowers.   

 

Carnival Rose Granita Heuchera from Darwin Perenni-
als 

Heuchera x hybrid ‘Carnival Rose Granita’ PPAF 

One of the best in the Carnival Series, Rose Granita is 
unique among Heucherain that the foliage reflects light 
and even seems to glow at times.  Its foliage has a 
composite of pink, purple and green, combined with a 
silver overlay that seems to change with the angle of 
the sun as well as the season for a truly mesmerizing 

appearance.  Beautiful from a distance, this plant only 
gets more impressive up close as the leaf variation 
starts to come into focus.  Use in mass plantings or as 
a small specimen in the shade.  The plants have a very 
uniform growth habit and a light pink flower that 
complements the foliage nicely. 

 

Forever Purple Coral Bells from Terra Nova Nurseries, 
Inc. 

Heuchera ‘Forever Purple’ PPAF 

Aptly named, Forever Purple’s leaves are a deep, rich 
purple color that is maintained all season without 
fading.  The best and most vibrant purple leaved 
Heuchera currently on the market sports glossy foli-
age that seems to make the color “bounce” off the 
leaf.  It is grown mostly for attractive foliage which 
also has fluted edges.  Plants have vigor and a very 
uniform growth habit.  It would make a choice for 
shady areas or combos.   

 

Summerific® Cherry Cheesecake Rose Mallow from 
Walters Garden/Proven Winners 

Hibiscus x ‘Summerific® Cherry Cheesecake’  

Saucer sized flowers are a stunning contrast of rich 
cherry-red and bright white which gives a very tropi-
cal or exotic feel to the landscape.  This selection is 
rated highly for its ability to produce huge flowers 
evenly over the entire plant.  Plants are uniform and 
healthy with foliage that reaches all the way to the 
ground.  Be patient with this hibiscus as it comes up 
very late in the spring, but well worth the wait when 
the showy flowers start to open in late July.  

 

Crazy Blue Russian Sage from Darwin Perennials 

Perovskia atriplicifolia ‘CrazyBlue’ USPP25639 

Besides the prolific blue flowers, this entry is noted 
for a very attractive growth habit that is smaller than 
the species and is not susceptible to lodging even 
with overhead irrigation.  Growth habit improves 
with age and with time makes a very attractive com-
pact mound of silver gray foliage.  Plants appear 
dense with good branching and have a very long 
bloom period.  This selection thrives in a dry loca-
tion and maintains a slightly more compact habit.  
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Glamour Girl Garden Phlox from Walters Garden/
Proven Winners 

Phlox paniculata ‘Glamour Girl’ 

This variety is described as “One of the best garden phlox 
introduced in a very long time”.  The period of bloom is im-
pressively long and provides the garden with abundant vi-
brant salmon colored flowers.  Flower color did not fade and 
the plants create a very upright and uniform overall appear-
ance with no lodging.  This selection seems to be fairly mil-
dew resistant when compared to other garden phlox in the 
trials.  

Fort Collins, CO (December 20, 2016) Plant Select®, the 
country’s leading source of plants selected to thrive in High 
Plains and Intermountain regions, is pleased to announce the 
2016 top performing plants as reported by our Demonstra-
tion Garden Partners. 

 

Fifty-three public gardens in Colorado, Wyoming, Utah, Ida-
ho and Montana participated in the  

Plant Select® Demonstration Garden Partner performance 
surveys in 2016. These gardens display  

Plant Select® winning plants, providing communities with 
educational opportunities to discover the plants that grow 
best in their local environments. To qualify as a partner, each 
garden must 

 

• Display good garden design with regular garden 
maintenance 

• Have a well-planned educational program 

• Provide clear and legible signage with proper plant 
names 

• Be open to the public year around 

• Be at least one-year-old before applying 

 

Plants were evaluated on winter hardiness, bloom and foliage 
quality, and overall appearance and performance on a scale of 
1-9. The results are as follows:  

Grand Winner: top performer overall 

This year’s overall winner is Blonde Ambition blue grama 
grass (Bouteloua gracilis ‘Blonde Ambition’ PP22,048). 
Introduced in 2011, this ornamental selection of native 
blue grama grass was developed by David Salman, founder 
of High Country Gardens, and owner of Waterwise Gar-
dening, LLC. It received an overall score of 8.3 and was 
evaluated in 82% of the gardens reporting. This is the sec-
ond year in a row for Blonde Ambition as grand winner.  

 

The following are the top performers in each of three eleva-
tion ranges. Scores are based on reports from a minimum of 
half the gardens in each range. Score and number of gardens 
reporting follow the winning plant name. 

 

 

Top performers in the 3000-5500’ elevation range 

1. Blonde Ambition blue grama grass: 8.8/25 

2. Hot Wings® Tatarian maple (Acer tataricum ‘Gar 
ann’PP15,023): 8.1/21 

3. Red yucca (Hesperaloe parviflora): 8.1/19 

4. Turkish veronica (Veronica liwanensis): 8.1/19 

5. Orange Carpet® hummingbird trumpet (Zauschneria gar-
rettii ‘PWWG01S’): 8.1/18 

 

 

 

Plant Select® 2016 Top Performers 
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Top performers in the 5501-7000’ elevation range 

1. Hot Wings® Tatarian maple (Acer tataricum ‘Gar 
ann’PP15,023): 8.4/11 

2. Turkish veronica (Veronica liwanensis): 8.3/12 

3. Little Trudy® catmint (Nepeta ‘Psfike’ PP18,904): 
8.2/12 

4. Blonde Ambition blue grama grass (Bouteloua gracilis 
‘Blonde Ambition’ PP22,048): 8.1/15 

5. Apache plume (Fallugia paradoxa): 8.1/13 

 

Top performers over 7000’ elevation 

1. Fernbush (Chamaebatiaria millefolium): 9.0/2 

2. Cheyenne® mock orange (Philadelphus lewisii 
‘PWYO1S’): 8.7/3 

3. Winecups (Callirhoe involucrata): 8.5/2 

4. Kannah Creek® buckwheat (Eriogonum umbellatum v. 
aureum ‘Psdowns’): 8.5/2 

5. Denver Gold® columbine (Aquilegia chrysantha): 8.3/3 

For more information about the Demonstration Garden 
Partner program: http://plantselect.org/learn/demonstration
-gardens/ 

 

High resolution images of the top winners can be found here: 
https://www.dropbox.com/sh/eoyzjfylsx7zrxz/
AAC_5iWrhiVSZElEt6XnxR_9a?dl=0  
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2015 Grasshopper Survey 

Mike Winks, PPQ Officer 

USDA APHIS PPQ Field Operations 

To conduct the survey, rangeland habitat only, not cropland, 
is surveyed on a  5 square mile grid.  A surveyor will make a 
stop in typical range habitat, making sure to step 50-100 feet 
off the road and not in a bar ditch as these can skew the 
numbers and types of grasshoppers found.  The surveyor 
will calibrate their eye to the size of the 1 square foot survey 
hoop or toss the hoop on the ground until they can estimate 
the area accurately.  Then, walk slowly towards the visual-
ized area approximately 20 feet ahead, count the number of 
grasshoppers that jump, fly or escape its boundaries, sub-
tracting from the count any grasshoppers that enter the area 
selected, once the count has begun.  The area may need to 
be brushed by hand to make sure that all grasshoppers have 
been counted, especially small nymphs.  The total number of 
grasshoppers from the visualized area is written 
down.  These steps are repeated until 18 counts have been 

made in total.  An arched pattern about 250 ft. in diameter 
seems to work the best to insure that a diverse area is sur-
veyed.  The 18 counts are added and that total is divided by 
2.  This figure provides the number of grasshoppers per 
square yard.  

These survey counts are depicted on our survey maps and 
can be used to help land managers, better manage their 
rangeland.  The nymphal survey is most helpful to range 
managers who are considering treatments in that current 
season as some of the chemicals that can be used for grass-
hopper control are insect growth regulators and must be 
applied when grasshoppers are in the younger instars.  The 
adult survey can be a helpful tool in anticipating next year’s 
populations as the current year’s population will be laying 
the eggs that may be problematic the following year.  
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The Relationship between Planting Dates and Some Sunflower Head-Infesting Insects Infestation  
and Damage in the Eastern Plains of Colorado 

 
Assefa Gebre-Amlak, Ron Meyer, Brian Talamantes, Joel Schneekloth, and 

Paul Ode, Colorado State University  
 

 Introduction: The banded sunflower moth, Cochylis hospes 
Walsingham, the sunflower head moth, Homeosoma electellum 
(Hulst), and the red sunflower seed weevil, Smicornyx fulvus 
LeConte are the major head/seed pests of cultivated sunflow-
er in Colorado.  
 
Integrated pest management (IPM) including pest monitor-
ing, cultural practices, use of economic action threshold for 
appropriate timing of chemical treatment are recommended 
for these insect pests in sunflower production. 
 
Manipulation of planting time provides a method of econom-
ically managing some sunflower insects by avoiding egg laying 
by pests during vulnerable growth stages (e.g. Oseto et al. 
1989).  A three-year study in the northern Great Plains has 
shown the highest damage by banded sunflower moth in sun-
flower planted early in the season; planting sunflower later in 
the season in southeastern North Dakota and northwestern 
Minnesota has been shown to reduce most damage without 
affecting achene weight and oil content (Oseto et al. 1989).  
 
In Colorado, however, local field research data on effect of 
planting dates on sunflower insect insects including sunflower 
moth, banded moth and red sunflower seed weevil are not 
available. Identifying planting dates that have low infestations 
of these insects will help reduce unnecessary pesticide appli-
cations and target specific planting dates and associated pests 
as a part of integrated pest management.  
 
Objectives of the study 

Determine seasonal presence and populations of sun-
flower head and banded moths with pheromone 
traps in the Eastern Plains of Colorado. 

Determine the relationship between different planting 
dates and sunflower head infesting insects 
(sunflower moth, sunflower moth and seed wee-
vils) and identifying dates that result in low infes-
tation under dryland sunflower production sys-
tems.   

Identify individuals or groups of sunflower head-
infesting insects associated with different plant-
ing dates (early or late) and apply integrated pest 
management. 

 
 

Materials and methods 
The three major sunflower head infesting insects (sunflower 

moth, sunflower moth and seed weevils) and impact of plant-
ing dates on these pests and associated damage were studied 
in two Colorado locations, Akron (CO) and the Julesburg 
area (CO). 
 
Pheromone trap based monitoring of sunflower moth and 
banded sunflower populations and emergence and flight peri-
ods were studied for three years between July and September 
in 2014, 2015 and 2016 respectively. A single pheromone trap 
was used for each species in each location and number of 
moths in the traps were counted and removed from traps on 
weekly basis. 
     
In addition, the relationship between different sunflower 
planting dates and some major sunflower head infesting in-
sects were studied. In this study, four planting dates (between 
May 28 and July 7) were compared for three years using Ran-
domized Complete Block Design with four replications in 
both locations.  A Clearfield short stature oil type sunflower 
hybrid variety (Triumph 870) was used in this trial. Plots of 
20 ft. by 26.25 ft. size (8 rows 26.25 ft. long) were used for 
this study in both sites. 
 
In 2014, out of four sunflower heads were randomly selected 
and covered with Delnet bags in the field when flowering is 
complete (R5.1) in each plot, two were inspected weekly or 
biweekly (between 9/3 and 10/14) for presence of sunflower 
moth, banded moth and seed weevil larvae respectively. Dur-
ing the weekly inspection, larvae of these insects leaving the 
sunflower heads after completion of development captured in 
the bag were identified and counted. 
 
In 2015 and 2016, however, when each planting reached fully 
blooming stage, two sunflower heads were randomly cut and 
put in plastic zip lock from each plot and brought to Colora-
do State University insect laboratory for determining sun-
flower moth and banded moth larval infestations.  
 
At maturity, two sunflower heads were harvested from each 
plot and put in pollen bags and shelled. After shelling the 
sunflower seeds were bulked and put in a pollen bag and a 
sample of 500 seeds were taken to determine the number 
seeds with a typical damage signs from sunflower/banded 
moth and seed weevil larvae and percentage damage due to 
moth and weevil larvae were calculated from these data. 
 
All field data were analyzed using SAS JMP PRO 12 statistical 
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package to determine effects of planting dates on populations 
and damages of sunflower head moth, banded moth and seed 
weevils and LSD was used for means separation. 
 

Results 

Sunflower moth and banded moth monitoring:  as can be 
seen from pheromone trap data in Figures 1-4, the two sun-
flower moth species were seen flying from early July to mid-
dle of September in the Eastern Plains of Colorado. The peak 
moth populations of these sunflower pests occurred between 
the end of July and second week of August in the area.  

Banded moth populations were significantly larger than the 

sunflower head moth populations in both locations through-
out the study period.  This data confirmed our previous ob-
servations of these insects in Colorado.  

Julesburg had more sunflower moth populations and pro-
longed flight periods than in Akron (Figure 1 and 3) with the 
exception of that of 2015. 

Year 2014 had the largest populations of both sunflower 
moth and banded moth and followed by 2015 and 2016 in 
Julesburg (figures 3 & 4) whereas in Akron, the largest num-
ber of sunflower moth was recorded in 2015. In general, 2016 
had lower moth populations in both locations (figures 1-4).  
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Planting dates and sunflower head infesting insects: The 
three year field study in two locations of eastern Colorado 
(Akron and Julesburg) compared the impact of four planting 
dates on banded moth, sunflower moth and red sunflower 
weevil populations, degree of infestation and seed damage as 
a part of integrated pest management (Tables 1-12).  

Akron (CO): Early plantings (between June 5 and 
17) had significantly larger populations of sunflower moth 
larval infestations with the exception of planting of May 28, 
2014 which had the lowest number of larvae (Table 1-6.).  

Banded sunflower moth larval infestation relatively very low 
during the entire field study period despite the moth abun-
dance in pheromone traps (tables 1, 2 & 5). 

Delayed plantings in Akron (around early July) encountered 
the highest number of sunflower seed weevil larval infesta-
tions in 2014 but the differences were not significant among 
planting in 2015 and 2016 (tables 3 & 5).  

Sunflower seed weevil larval populations from mid-June 
plantings (2014) were significantly larger than the other plant-
ings in 2015 and were comparable to June 28, 2014 plantings 
(tables 1, 3 & 5). 

 Sunflower seed damage due to sunflower moth and seed 
weevil larvae in Akron were presented in tables 2, 4 and 6 
respectively. About 0.1 to 2.1 % seed damaged was account-
ed for sunflower moth larvae in Akron, however, the study 
did not show any significant difference among plantings in 
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terms of seed damage although early plantings had signifi-
cantly larger sunflower moth larval populations than later 
plantings (tables 2, 4 and 6).  

Sunflower seed weevil appeared to be the most important 
insect pest causing significant reduction of quality as well as 
quantity of sunflower seeds in Akron. Increased risks of seed 
weevil larval damage was determined as planting dates de-
layed with the exception of 2015 where June 5 to 15 plantings 
had the worst damage (tables 2, 4, and 6). 

Julesburg (CO): like in Akron, June plantings (June 
5-17) had significantly more sunflower moth larvae than both 
earlier and later plantings in Julesburg (tables 7, 9 and 11) 
similar to Akron. The largest number of sunflower moth lar-
vae were recorded from June 5 and 6 plantings throughout 
the study period.  

Late planted sunflowers (around the end of June or early part 
of July) encountered significantly lower populations of sun-
flower moth larvae.  

The degree of direct seed damage by sunflower moth larvae 

was compared in different planting dates using typical damage 
signs (tables 8, 10 & 12). Proportions of seeds damaged by 
sunflower moth ranged from 0.3% to 4.9% in Julesburg area. 
Even though we found more larval populations in the earlier 
plantings, there was less sunflower moth larval seed damage 
in those early planting dates than the late planted (tables 8, 10 
& 12). 

To the contrary to sunflower moth, seed weevil larval popula-
tions significantly increased in those later plantings with the 
exception of the year 2015 (tables 7 & 11). There was strong 
relationship between seed weevil larval population and dam-
aged seeds in all planting dates.  Seed damage due to seed 
weevils accounted for 0.4% -28.3% in Julesburg (tables 8, 10 
& 12). 

Studies from other states indicate that early planted sunflower 
fields stand the greatest chance of developing significant in-
festation of sunflower moth (Sunflower Production Hand-
book). For instance, in Kansas, early plantings usually have 
higher infestations than later plantings (11).  

Table 1. Planting Dates and Sunflower head infesting insect populations Akron, Colorado, 2014. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05) 

Planting Date Mean no. sunflower 
moth larvae 

Mean no. banded sunflower 
larvae/head 

Mean no. seed weevil larvae 

5/28/2014 0.50 B 1.0 A 34.25 B 

6/5/2014 8.75 AB 0.2 A 94.25 AB 

6/17/2014 11.75 A 1.5 A 39.75 B 

6/28/2014 1.00 B 0.3 A 238.33 A 

Table 2. The relationship between Planting Dates and Sunflower seed damage by head infesting insects in       
Akron, Colorado, 2014. 

 

 

 

 

 

 

 

 Means followed by the same letter in a column are not significantly, LSD (p<0.05) 

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%) 

Total no. damaged 
seeds/500 (%) 

5/28/2014 6.2 A (1.2%) 15.5 B (3.1%) 21.7 B (4.3%) 

6/5/2014 9.5 A (1.9%) 46.2 A (9.2%) 55.7 A (11.1%) 

6/17/2014 9.7 A (1.9%) 29.0 AB (5.8%) 38.7 AB (7.7%) 

6/30/2014 6.7 A (1.3%) 51.7 A (10.3%) 58.7 A (11.7%) 
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Table 3. Planting Dates and Sunflower head infesting insect populations Akron, Colorado, 2015. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05) 

Planting Date Mean no. sunflower moth 
larvae/head 

Mean no. banded moth lar-
vae/head 

Mean no. seed weevil larvae/
head 

6/5/2015 102.2 A 0 89.3 B 

6/15/2015 20.9 B 0 329.3 A 

6/30/2015 2.0 C 0 59.3 B 

7/2/2015 0.0 C 0 30.1 B 

Table 4. Planting Dates and Sunflower head infesting insect populations Akron, Colorado, 2015. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05). 

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%) 

Total no. seeds damaged/500 
(%) 

6/5/2015 10.5 A (2.1%) 80.5 B (16.1%) 91.0 B (18.2%) 

6/15/2015 10.2 A (2.1%) 151.7 A (30.3%) 162.0 A (32.4%) 

6/30/2015 6.0 A (1.2%) 62.2 B (12.0%) 70.7 B (13.4%) 

7/2/2015 5.0 A (0.1%) 52.0 B (10.4%) 57.0 B (10.5%) 

Table 5. Planting Dates and Sunflower head infesting insect populations Akron, Colorado, 2016 

 
 
 
 
 
 
 
 
 

 Means followed by the same letter in a column are not significantly, LSD (p<0.05).  

Planting Date Mean no. sunflower moth 
larvae/head 

Mean no. banded moth 
larvae/head 

Mean no. seed weevil larvae/
head 

6/6/2016 2.6 A 0.4 A  7.7 A 

6/12/2016 1.2 AB 0.4 A 9.7 A 

6/22/2016 0.0 B 0.7 A 2.7 A 

7/7/2016 - - - 

Table 6. Planting Dates and Sunflower head infesting insect populations Akron, Colorado, 2016. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05).  

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%) 

Total no. seeds dam-
aged/500 (%) 

6/6/2016 0.5 A (0.1%) 3.0 B (0.6%) 3.5 B (0.7%) 

6/12/2016 1.2 A (0.2%) 4.7 B (0.9%) 6.0 B (1.2%) 

6/22/2016 4.7 A (0.9%) 17.7 A (3.5%) 22.0 A (4.4%) 

7/7/2016 - - - 
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Table 7. Planting Dates and Sunflower head infesting insect populations in Julesburg, Colorado, 2014. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05)  

Planting Date Mean no. sunflower moth 
larvae/head 

Mean no. banded moth 
larvae/head 

Mean no. seed weevil larvae/
head 

5/28/204 0.25 C 0.2 A 0.50 B 

6/5/2014 21.25 A 2.2 A 3.25 B 

6/17/2014 17.50 AB 2.7 A 177.00 AB 

6/30/2014 2.75 BC 2.5 A 379.50 A 

Table 8. The relationship between Planting Dates and Sunflower seed damage by head infesting insects in      
Julesburg, Colorado, 2014. 

 
  Means followed by the same letter in a column are not significantly different, LSD (p<0.05  

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%)   
  

Total no. damaged seeds/500 
(%) 

  
5/28/2014 1.7 B (0.3%) 2.2 C (0.4%) 4.0 C (0.7%) 

6/5/2014 3.3 B (0.7%) 16.7 BC (3.3%) 20.0 C (4.0%) 

6/17/2014 14.7 A (2.9%) 53.2 B (10.6%) 70.3 B (13.5%) 

6/30/2014 12.5 A (2.5%) 122.7 A (24.5%) 144.5 A (27.0%) 

Table 9. Planting Dates and Sunflower head infesting insect populations Julesburg, Colorado, 2015. 

 

 

 

 

 

 Means followed by the same letter in a column are not significantly, LSD (p<0.05)  

Planting Date Mean no. sunflower moth 
larvae/head 

Mean no. banded moth 
larvae/head 

Mean no. seed weevil larvae/
head 

6/5/2015 67.5 A 0.2 A 64.0 A 

6/15/2015 15.9 A 0.1 A 58.7 A 

6/30/2015 5.5 B 0.1 A 58.5 A 

7/2/2015 0.8 B 0.0 A 29.1 A 

Table 10. Planting Dates and Sunflower head infesting insect populations Julesburg, Colorado, 2015. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05).  

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%) 

Total no. seeds damaged/500 
(%) 

6/5/2015 11.3 A (2.3%) 41.3 BC (8.3%) 52.7 BC (10.6%) 

6/15/2015 8.7 A (1.7%) 17.0 C (3.4%) 25.7 C (5.1%) 

6/30/2015 23.0 A (4.6%) 77.5 A (15.4%) 100.5 A (20.0%) 

7/2/2015 10.0 A (2.0%) 71.0 AB (14.2%) 81.0 AB (16.2%) 
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Table 11. Planting Dates and Sunflower head infesting insect populations Julesburg, Colorado, 2016. 

 

 

 

 

 

 Means followed by the same letter in a column are not significantly, LSD (p<0.05)  

Planting Date Mean no. sunflower moth 
larvae/head 

Mean no. banded moth 
larvae/head 

Mean no. seed weevil larvae/
head 

6/6/2016 26.1 A 0 1.0 C 

6/12/2016 7.1 B 0 6.2 BC 

6/22/2016 0.6 B 0 37.3 B 

7/7/2016 0.2 B 0 184.2 A 

Table 12. Planting Dates and Sunflower head infesting insect damage to sunflower seeds in Julesburg,                 
Colorado, 2016. 

 
 Means followed by the same letter in a column are not significantly, LSD (p<0.05)  

Planting Date No. sunflower moth dam-
aged seeds/500 (%) 

No. seed weevil damaged 
seeds/500 (%) 

Total no. seeds dam-
aged  /500 (%) 

6/6/2016 5.0 B (1.0%) 13.7 B (2.7%) 18.5 B (3.7%) 

6/12/2016 7.5 B (1.5%) 14.7 B (2.9%) 22.2 B (4.4%) 

6/22/2016 19.2 AB (3.8%) 39.7 B (7.9%) 59.0 B (11.7%) 

7/7/2016 24.7 A (4.9%) 141.5 A (28.3%) 166.2 A (33.2%) 

Discussions:  Pheromone based monitoring of sunflower 
moth and banded moth in Colorado show that these insects 
appear in the sunflower fields at the beginning of July.  Moth 
populations peaked around the end of same month and the 

second week of August during the three years of monitoring. 
According to this study, scouting for these insects for making 

pest management decisions can be initiated around the 3rd 
week July through middle of August in Colorado.   

Planting date can be included as an integrated pest manage-
ment tool to manage some of the head-infesting insects in 
Colorado. Early planted sunflower fields face high 1st genera-
tion sunflower head moth larval infestations. All sunflower 
head moth larval counts in the early plantings represented the 
first generation sunflower moth and while the later plantings 
around the last week of June and early part of July escaped 
infestations of this generation. However, the increase in the 
proportion of sunflower moth damaged seeds in these late 
plated sunflower were due to the 2nd generation larvae com-
ing from moths developed in early planted sunflower. Similar 
reports available in from other sunflower producing states 
(Gebre-Amlak, etal. 2005).  

Late planted sunflowers are more vulnerable to infestations 
of sunflower seed weevil (more of red seed weevil). This 
means that sunflower producers will be managing different 
insect pests and generations in early and late planted sunflow-
ers respectively.  

Red sunflower seed weevils appeared to be the most damag-
ing pest and followed by the sunflower head moth in Colora-
do. There was a marked difference between two study sites in 
terms of sunflower seed damage by sunflower moth and seed 
weevil larvae. Julesburg area (Sedgwick County) had more 
consistent and higher average percent damage (4.1% due to 
sunflower moth and 22.3% seed weevil damage) whereas in 
Akron average seed damage were 1.7% (sunflower moth) and 
14% (seed weevil) respectively. 

Between years, 2015 was the worst year in Akron with 30% 
seed weevil damage (June 15 planting) whereas 2016 had 
4.4% seed weevil damage. In Julesburg, however, such big 
variations were not observed between years/seasons.  

Interestingly, banded sunflower moth larval population was 
insignificantly small compared to sunflower moth and red 
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seed weevil numbers in the sample despite its abundance in 
pheromone traps in both study sites. Although earlier studies 
in North Dakota demonstrated that delayed planting of sun-
flower until late May or early June will help reduce infestation 
levels of banded sunflower moth (Oseto et al. 1989), no sig-
nificant differences in larval infestations were detected 
among four planting dates (between May 28 and July 7) in 
Colorado.  
 
Conclusions and recommendation: 

The major findings of this study are presented as follows: 

1. In Colorado, sunflower moth and banded moths appear 
in sunflower fields between July and September and the 
best field scouting period for these insects would be be-
tween the 3rd week of July and 2nd week of August.   

2. Banded sunflower moth are more abundant than sun-
flower moth in pheromone traps but less important as a 
pest compared to sunflower moth and seed weevils. 

3. Further research on economic importance and field biol-
ogy of banded sunflower in relation to cultivated and 
native sunflowers is recommended in Colorado.   

4. Red sunflower seed weevil was found to be the key pest 
among the major sunflower head-infesting insect pests 
followed by sunflower moth in Colorado considering 
larval infestations and percent sunflower seed damage. 

5. This study revealed the development of second genera-
tion sunflower moth during the same growing season as 
can be seen from presence of a significant number of 
moth in caged sunflower heads around the end of Sep-
tember and presence of small instars of sunflower moth 
larvae and during the early part of October. Depending 
upon early moth population, the second generation can 
cause seed damage in late planted fields. 

6. Planting dates can be used to manage sunflower head-
infesting insects, early planted sunflower will face less 
infestation and damage of sunflower seed weevils in and 
late planting can be recommended for managing sun-
flower head moth in Colorado provided that no signifi-
cant development 2nd generation larvae. 

7. Planting date recommendations for current sunflower 
insects need to consider other sunflower insect pests and 
soils and moisture situations in each location. For exam-
ple, delayed planting is an important management tool 
for stem-infesting insects in Colorado and Kansas 
(Charlet etal. 2007) whereas the current study shows the 
increased risk of infestations and damage by sunflower 
seed weevils.  
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Effects of Additional Inputs on Sunflower Production 

RF Meyer, Area Extension Agronomist  

Golden Plains Area, Colorado State University Extension 

Sunflower production inputs were studied on irrigated fields 
during both the 2015 and 2016 growing seasons.  Six treat-
ments were imposed on a sunflower testing site in the Pro-
spect Valley of Colorado. 1) check plot fertilized according to 
recommendations from a soil test, 2) an insecticide applied 
during early vegetative stages, 3) a fungicide applied pre-
bloom, 4) a micro-nutrient mix, 5) additional N-P-K (in addi-
tion to what was called for by the soil test) , and 6) a treat-
ment that included all the above.  Treatments were not repli-
cated within a year however the same experiment was con-
ducted in the two years.   

Flood irrigation was used on the trial. Both growing seasons 
during 2015 and 2016 were exceptional for sunflower pro-

duction at the site.  The check treatment received only farmer 
applied fertility based on soil sample analysis.  The insecticide 
(treatment 2) used in 2015 was Counter, applied 6/23/15, 
while in 2016 Force was applied on 7/11.  In addition, the 
producer also applied insecticide applications to the entire 
field during bloom stage. For treatment 3, Headline Amp was 
the fungicide applied, pre-bloom, on 7/23 both seasons.  The 
micronutrient mix (treatment 4) consisted of the following 
actual nutrients applied per acre:  13 lbs/a nitrogen, 27 lbs/a 
phosphorous, 7 lbs/a potassium, 7 lbs/a sulfur, 1 lb/a man-
ganese, 1.5 lb/a iron, 0.06 lb/a boron, and 1.75 pounds per 
acre zinc.   For treatment 5, actual additional nitrogen, phos-
phorous, and potassium treatments applied were 50 lbs/a 
nitrogen, 30 lbs/a phosphorous, and 15 lbs/a potassium.  
Finally, treatment 6 consisted of all the above treatments.    

   2016 Growing Season 

 

 

 

Treatment    
%harvest 
moisture 

Test 
Weight 

Yield @10% 
Moisture 

Check     6.8  16.3  3481.255 

Fungicide     6.2  20.5  2576.449 

Micronutrients     5.9  21.2  3250.424 

Insec cide     9.7  17.2  2930.474 

NPK     7.2  18.8  3778.951 

All Inputs     6.5  19.5  4259.215 
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Treatment    
% Harvest 
Moisture 

Test 
Weight 

Yield 
@10% 
Moisture 

 NPK     10  21.2  4008.8821 

Fungicide     10  19.9  4036.0822 

Check     10.1  22.1  3877.3223 

Insec cide     16.2  16.3  3593.4666 

Micronutrient Mix     17.7  20.6  2963.3267 

All Inputs     13.5  19  3878.4841 

   2015 Growing Season 

Yield results indicate that additional N-P-K increased yields 
over the check even when soil tests indicated additional fer-
tility may not be needed.  When additional N-P-K was added 
yield increases of 132 and 308 pounds per acre from 2015 
and 2016, respectively. Although these were positive increas-
es to yield, the increases were small.  Micronutrients failed to 
increase yields in either year. Observed decreases of 914 and 
231 pounds per acre were found from 2015 and 2016, re-
spectively when micronutrients were applied.  This follows 
past observations by the author when micronutrients have 
been studied in sunflower.   

Insecticide applications early in the growing seasons were an 
attempt to control stalk boring insects primarily Dectes and 
sunflower stem weevil.  However, in both years, early insec-
ticide treatments did not increase yield and yields from both 

years were much lower than the check where no early insec-
ticide applications were applied.   

Likewise, fungicide applications failed to increase yields in 
this study. The seasonal nature of disease activities is evident 
and may help explain the increase in 2015 as low levels of 
some leaf diseases were noted later in the season.  Rust was 
not a yield limiting factor in either year.  

When all treatments were combined there was a favorable 
response in 2016 but less so in 2015. It is felt that the micro-
nutrient mix could have reduced yield when added to this 
combination in 2015. 

Additional trials are planned for the 2017 season. It is hoped 
that we can separate the beneficial effects on sunflower yield 
of nitrogen, phosphorus, and potassium.  
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Cover Crop Trial Results 

RF Meyer, Area Extension Agronomist  

Golden Plains Area, Colorado State University Extension 

Covering fields with living plants is a cropping strategy that 
can affect soil erosion and potentially enhance yields.  In an 
effort to answer questions regarding which cover mix works 
best in Northeast Colorado, a series of research trials have 
been established.  Currently, a number dryland cover crop 
production research sites have been established at various 
locations within Northeast Colorado, four of which are 
managed by the author.  Locations have been established on
-farm in Kit Carson, Yuma, and Lincoln Counties.  These 
sites have provided new information regarding which cover 
mixes that may have potential for integration into current 
northeastern Colorado cropping systems.   

The Lincoln County trial is replicated 4 times and consists of 
4 treatment mixes.  The study was analyzed using Analysis 
of Variance.  Treatments are as follows:    

Treatment 1) Chickpea 28%, Oats 28%, super sugar sor-
ghum sudan 28%, rapeseed 2%, sunflower 2%, collards 2% 
 

Treatment 2) Cow peas 50%, pearl millet 10%, super sugar 
sorghum sudan 25%, german millet 8%, cabbage 3%, col-
lards 3%, turnip 3% 
 
Treatment 3)  Chickpea 53%, pearl millet 11%, japanese 
millet 8%, german millet 8%, sorghum 21% 
 
Treatment 4) chickpeas 45%, oats 30%, white wonder mil-
let 6%, rapeseed 2%, sunflower 6%, sorghum 11% 
 
 Cover notes were taken in December of 2016 and 
statistical differences were found.  Treatment 3 produced 
the most cover with 1675 pounds of dry matter per acre 
harvested.  Treatment 2 produced 1317 pounds of dry mat-
ter per acre while treatments 4 and 1 produced 1175 and 774 
pounds dry matter per acre.  Treatment 3 was statistically 
higher than treatment 1, but not treatments 2 and 4.  

Lincoln County Cover Crop Trial 
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Forage samples were harvested and both quality and quanti-
ty were analyzed.  At writing, quality analysis had not been 
finished and lab results are pending.  However, forage yields 
were harvested and compared at two dates, August 4 and 
December 9.  The site was grazed following the August 4th 
sampling.  Grazing did not appear to affect forage produc-

tion as forage harvested both before and after grazing ap-
pears similar.  Forage quality data both before and after 
grazing will be analyzed and reported when it is complete.  
Soil test results are also pending.   

Lincoln County Cover Crop Trial Yield Results 

A second location has been established in Yuma County.  
Treatments have varied over the seasons with a number of 
different cover mixes planted and observed.  Following are 

planting rates and treatments for one year in the Yuma 
County Cover trial.   

Yuma County Cover Crop Trial 
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Results from this site compared a spring versus fall planted 
strategy with various mixes and species.  Spring planted 
broadleaves did not produce adequate cover when evaluated 
in January.  Common vetch, red clover, mustard, turnips, 
radish and rapeseed produced zero cover when planted in 
the spring.  However, limited cover was produced with some 
of these forages when planted in the fall.  Treatments that 
contained a grass such as oats (white or black) or winter 
wheat produced superior cover when planted alone or in a 
mix.  This was true from both spring and fall plantings.  
White oats and the soil builder mix (which contained winter 
wheat) produced the highest cover ratings when planted in 

the fall versus any of the other treatments.  Keep in mind 
that winter annuals such as winter wheat will survive the 
winter and continue growth in the spring.  Oats will not sur-
vive Colorado’s winters.  

Another site consisted of a cover trial located at Eastern 
Colorado Seed near Burlington, Co.  This trial was estab-
lished and compared various blends with solid seeded spe-
cies alone.  The results indicate that Blends covered better 
than straight species, with the exception of vetch, oats, and 
barley by themselves.  

Burlington Cover Crop Trial 

A fourth cover trial is located at the Burlington Airport.  
This is a cropping systems trial with both fall and spring 
planted cover treatments.  Wheat is planted within each of 

these treatments and compared to a no-cover treatment.  
Data is still being evaluated and will be reported at a later 
date.  
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A fourth cover trial is located at the Burlington Airport.  
This is a cropping systems trial with both fall and spring 
planted cover treatments.  Wheat is planted within each of 

these treatments and compared to a no-cover treatment.  
Data is still being evaluated and will be reported at a later 
date.  

Burlington Airport Cover Crop Trial 
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Options for Hailed Corn 

Joel P. Schneekloth and Chris Shelley, 

Colorado State University 

Problem:  Hail is a common occurance in Colorado.  The 
hail season of northeastern Colorado occurs from March to 
October.  The timing of the hail season coincides with 
much of the growing season.  Most hail events occur be-
tween May and August with June having the most hail days.  
Damage to crop production in northeastern Colorado from 
severe and unpredictable weather is frequent.  Farming sus-
tainability in areas with severe weather patterns depends on 
the response options to damaged crops. 

 

There are many options available to producers when this 
occurs.  Options include leaving corn in the field and har-
vesting in the fall, abandonment of those acres or destruc-
tion of the crop and planting to an alternative crop.  If the 
hail occurs late enough in the growing season and is severe 
enough to warrant abandonment or destruction, what is a 
viable option?  Where producers have a livestock enterprise, 
one of those options is to plant a forage and harvest by ei-
ther haying or grazing.  A major concern of complete aban-
donment late in the season is that a majority of the nitrogen 
has been applied and is highly leachable.  Planting to either a 
cover crop or forage, what is the production capability as 
well as potential uptake of nitrogen by that crop.  Also, what 
is the response in yield and nitrogen uptake to irrigation and 
the economics of that management. 

 

Approach:  Hail occurred at Akron, CO on August 1, 2015.  
This hail was severe enough at R1 growth stage that evalua-
tion of 2 trials showed the yield potential to be between 0 
and 20% of potential.  One trial was destroyed and planted 
to a forage for evaluation of yield potential, quality and ni-
trogen uptake under 2 irrigation strategies of dryland and 
limited irrigation (2 inches of water per cutting). 

 

Spring triticale was planted on August 15 at a rate of 50 lbs 
of seed per acre.  Yield was evaluated at boot stage and sam-
ples sent for nutrient analysis.  The crop was then mowed to 
allow for a second growth which would mimic a mob graz-
ing practice with livestock.  Spring triticale was utilized for 
planting  because of 2 reasons.   The first was that we had 
seed available and second, a freeze would kill that crop and 
regrowth in the spring would not have to be dealt with. 

 

Results:  Irrigation of plots occurred at planting to ensure 
establishment and at that point plots were split to either 

dryland or limited irrigation.  Irrigation was limited to a 
maximum of 2 inches per cutting to allow for utilization of 
soil moisture available.  Precipitation recorded at the Akron 
Colorado Agricultural Meteorological Network between 
August 15 to October 5 and October 6 to November 16 
was 1.82 and 1.56 inches respectively.   

 

After establishment, growth of the triticale appeared to have 
been enough to allow for potential grazing after September 
1 for the first cutting.  Growth after the first cutting was 
limited due to the above average temperatures in early Octo-
ber and growth was seen approximately 15 days after the 
first harvest.  Harvest occurred twice during the fall of 2015 
of the spring triticale.  The harvest dates were Oct 5 and 
November 16.  Samples were taken for yield and nutrient 
quality at this time.   

 

Total yield for the irrigated plot was approximately 3000 lbs 
acre-1 with nealy 2/3rds of that occurring on the first cut-
ting.  Yields for dryland were 1700 lbs acre-1 with approxi-
mately 70% of that occurring on the first cutting.  Yields 
were significantly greater for irrigated compared to dryland 
with 4 inches of water applied.  Crude protein was not sig-
nificantly different between irrigated and dryland. 

 

One consideration of growing a forage after a hailed corn 
crop is nutrient uptake.  At the time of hail, most if not all 
the nitrogen needed by the corn crop had been applied.  
Nitrogen is a mobile nutrient and would have the possibility 
of leaching with moisture.  Growing a forage would either 
remove the nitrogen or place it in an organic form that is 
not leachable.  Irrigated triticale had a total uptake of nearly 
95 lbs N acre-1 compared to 52 lbs N acre-1.  At current 
prices, irrigation stabilized an additional 40 lbs N equivilent 
to about $20 acre-1. 

 

Potential income from either grazing or haying a forage is a 
potential income source.  At current prices for good quality 
grass, hayed income potential would be approximately $180 
acre-1 irrigated and $102 for dryland.  Grazing potential 
would allow for approximately 1300 lbs and 600 lbs of beef 
capacity or 1.3 and 0.6 AUM’s acre-1 for first and second 
cutting respectively for irrigated and 800 lbs and 270 lbs of 
beef capacity or 0.8 and 0.3 AUM’s acre-1.  
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Table 1.  Yield, Crude Protein (CP), Nitrogen uptake and estimated carrying capacity of forage production. 

 

 

 Dryland Irrigated  Dryland Irrigated  Dryland Irrigated 

  Cutting 1   Cutting 2   Total 

Yield (lbs/acre) 1210.6 1835.7   516.1 1177.0   1726.7 3012.8 

CP % 19.3% 20.8%   18.1% 18.0%     

Nitrogen (lbs/acre) 37.1 60.7   14.8 33.7   51.9 94.3 

Lbs  carrying capacity 
(lbs/acre) 862 1308   276 629       

Carrying capacity calculated @ 50% efficiency and 2.6% consumption of weight.  
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CSU Crops Testing is an Extension program within the De-
partment of Soil and Crop Sciences. The Crops Testing 
group is housed in the Plant Sciences Building on the CSU 
Main campus in Fort Collins, CO. Our principal field location 
is at the USDA/ARS Central Great Plains Research Center at 
Akron, CO.  

Crop Variety Performance Trials are conducted by Colorado 
State University’s Crops Testing to provide unbiased and reli-

able information to Colorado crop producers to help them 
make better variety decisions. Each crop in our program has a 
report generated and is posted to our web site.  That web 
address is www.extsoilcrop.colostate.edu.  Technical reports 
are also available for each crop.   

The following tables include crop testing data and results for 
crops of interest in the Golden Plains Area. 
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GPA BASIS DATA 2003 - 2016 

Brent Young – Agriculture and Business Management Specialist 

Colorado State University Extension 

The relationship between the cash and futures markets is of-
ten referred to as basis.  By understanding this relationship, 
the futures markets can be utilized as a tool to help achieve 
marketing goals.  The formula for calculating basis is simply 
(Cash Price – Futures Price).  A negative basis implies that 
the futures price is higher than the cash price while a positive 
basis implies that the futures price is less than the cash price.   

Some factors affecting basis include supply and demand, 
transportation costs, geographical location, grain quality, and 
seasonality.  Despite these many influences, basis is generally 
easier to predict than futures or cash prices over time and can 
be used to forecast expected future prices.  For example, if 
December Corn futures are currently trading at $5.59 and the 
average expected basis is -$0.55, we would expect the cash 
price in December to be $5.04.  Variation in basis over time 
will result in the actual cash price being higher or lower de-
pending on whether basis is stronger (+) or weaker (-) than 
expected.  Assessing this variability is crucial in using basis in 
the marketing process.  Comparing the current year’s basis to 
a multiple year average is one method for this assessment. 

Figures 1 and 2 show area wide basis trends for corn and 
wheat respectively.  While not a good representation of any 
one location, solid seasonal trends are evident in each case.  
As harvest approaches for each crop, basis weakens consider-
ably as one would expect when supplies are in excess.  Corn 
basis begins to strengthen around May when supplies begin 

getting tight while wheat basis generally begins to recover 
after the passing of the harvest rush into the fall.   

Times of especially strong or positive basis can indicate a 
period of high demand and/or low supply as can be seen in 
the corn tables during mid 2007.  This premium is generally a 
sign of a “sellers market”, a good time to take advantage of 
the situation and lock in favorable prices.  The opposite of 
this situation is weak or negative basis, an indicator that the 
market is faced with low demand and/or excessive supply.  
This situation can be seen taking form in mid 2007 due to a 
locally large wheat harvest, high futures prices, and rising 
freight costs.  In these times, exploring storage options may 
be the best option. 

While there is much debate about the methods used to esti-
mate future basis, three, four, and five year rolling averages 
are generally accepted.  The following tables include ten years 
of data with a five-year weekly average calculated in the right 
hand column for Akron M&M, Flagler, Holyoke, Julesburg, 
Wray M&M, and Yuma M&M.   

Basis data was acquired from the following Kansas State Uni-
versity Department of Agricultural Economics website for 
this project.  http://www.agmanager.info/marketing/basis/  
Missing basis data was averaged with neighboring weeks to 
complete the table.   
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Table 1.  Corn Basis - Akron M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.11 -0.21 -0.20   -0.54 -0.19        -0.19 
2 -0.08 -0.24 -0.20  -0.46 -0.16      -0.23 -0.19 
3 -0.08 -0.35 -0.19  -0.59 -0.12      -0.23 -0.18 
4 -0.02 -0.27 -0.20 -0.37 -0.59 -0.07      -0.23 -0.15 

FEB 

5 -0.04 -0.20 -0.19 -0.38 -0.62 -0.21 0.10 -0.01 -0.25 -0.23 -0.12 
6 -0.04 -0.19 -0.15 -0.36 -0.60 -0.12 0.12 -0.05 -0.23 -0.23 -0.10 
7 -0.04 -0.20 -0.14 -0.36 -0.54 -0.06 0.12 -0.10 -0.23 -0.24 -0.10 
8 0.20 -0.14 -0.10 -0.36 -0.58 -0.09 0.12 -0.10 -0.23 -0.25 -0.11 

MAR 

9 0.01 -0.27 -0.20 -0.38 -0.65 -0.04      -0.30 -0.17 
10 0.01 -0.27 -0.20 -0.40 -0.64 -0.06      -0.30 -0.18 
11 0.01 -0.37 -0.19 -0.39 -0.66 -0.09      -0.30 -0.19 
12 0.01 -0.27 -0.19 -0.35 -0.65 -0.11      -0.30 -0.21 

APR 

13 0.01 -0.27 -0.19 -0.34 -0.64 -0.13 0.22 -0.20  -0.30 -0.10 
14 0.01 -0.27 -0.19 -0.30 -0.68 -0.10 0.20 -0.27  -0.33 -0.12 
15 0.01 -0.28 -0.20 -0.31 -0.64 0.01 0.21 -0.16  -0.32 -0.06 
16 0.01 -0.24 -0.19 -0.30 -0.87 -0.12 0.20 -0.15   -0.37 -0.11 

MAY 

17 0.09 -0.33 -0.24 -0.34 -0.58  0.55  -0.18 -0.38 0.00 
18 0.09 -0.33 -0.24 -0.32 -0.32      -0.13 -0.37 -0.25 
19 0.09 -0.33 -0.23 -0.32 -0.32      -0.13 -0.37 -0.25 
20 0.14 -0.34 -0.23 -0.33 -0.32     -12.50 -0.37 -6.43 

JUN 

21 0.24 -0.34   -0.32 -0.15 0.10 0.65 -0.07 -0.14 -0.37 0.03 
22 0.24 -0.33  -0.32 -0.12 0.16 0.63 -0.07 -0.13 -0.42 0.03 
23 0.24 -0.33  -0.32 -0.10 0.25  0.50 -0.13 -0.42 0.05 
24 0.27 -0.33   -0.32 0.01 0.26 0.65 0.50 -0.01 -0.46 0.19 

JUL 

25 0.29 -0.51 -0.41 -0.36 0.32      -0.09 -0.45 -0.27 
26 0.44 -0.41 -0.29 -0.40 0.31        -0.46 -0.46 
27 0.44 -0.42  -0.36 0.31        -0.45 -0.45 
28 0.34 -0.38   -0.24 0.31       -0.45 -0.45 

AUG 

29 0.34 -0.34   -0.31 0.20   1.40 0.27  -0.45 0.41 
30 0.34 -0.28 -0.23 -0.31 0.33 -0.09 1.20 0.18  -0.45 0.21 
31 0.29 -0.28 -0.23 -0.27 0.48 -0.21 1.19 0.16  -0.35 0.20 
32 0.14 -0.17 -0.23 -0.26 0.23 -0.23 1.60 0.15   -0.49 0.26 

SEP 

33 0.05 -0.26 -0.25 -0.43 -0.48    0.05  -0.55 -0.25 
34 -0.04 -0.26 -0.25 -0.44 -0.50    0.05  -0.55 -0.25 
35 -0.03 -0.26 -0.25 -0.48 -0.65    0.05  -0.55 -0.25 
36 -0.09 -0.11 -0.25 -0.52 -0.38    0.05     0.05 

OCT 

37 -0.10 -0.11 -0.27 -0.52     -0.05 0.00 -0.21   -0.09 
38 -0.14 -0.12 -0.29 -0.63    -0.06  -0.21   -0.14 
39 -0.19 -0.18 -0.29 -0.64        -0.21   -0.21 
40 -0.20 -0.23 -0.29 -0.69         -0.21   -0.21 

NOV 

41 -0.19 -0.12 -0.29 -0.63 -0.27 0.04 0.00 -0.26    -0.07 
42 -0.19 -0.13 -0.29 -0.58 -0.28 0.03 -0.06 -0.20    -0.08 
43 -0.19 -0.12 -0.29 -0.48 -0.31 0.05 -0.05 -0.19    -0.06 
44 -0.19 -0.13 -0.29 -0.59 -0.25 0.05   -0.19   -0.58 -0.24 

DEC 

45 -0.26 -0.24 -0.42 -0.63 -0.21      -0.25 -0.56 -0.40 
46 -0.26 -0.24 -0.47 -0.55 -0.17      -0.22 -0.55 -0.39 
47 -0.26 -0.20 -0.52 -0.54 -0.13      -0.23 -0.55 -0.39 

48 -0.18 -0.19 -0.41 -0.54 -0.17       -0.23   -0.23 

Average   0.03 -0.26 -0.25 -0.41 -0.30 -0.05 0.43 0.00 -0.77 -0.39   
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Table 2.  Corn Basis - Flagler  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.12 -0.42 -0.42 -0.55 -0.70 -0.15 0.05 -0.03 -0.25 -0.30 -0.14 
2 -0.11 -0.42 -0.42 -0.60 -0.62 -0.15 0.05 -0.03 -0.25 -0.30 -0.14 
3 -0.12 -0.38 -0.35 -0.55 -0.70 -0.15 0.05 -0.03 -0.25 -0.30 -0.14 
4 -0.09 -0.38 -0.35 -0.54 -0.70 -0.15 0.05 -0.01 -0.15 -0.30 -0.11 

FEB 

5 -0.11 -0.37 -0.35 -0.55 -0.70 -0.15 0.06 0.04 -0.25 -0.30 -0.12 
6 -0.11 -0.37 -0.35 -0.50 -0.70 -0.15 0.06 0.03 -0.25 -0.30 -0.12 
7 -0.11 -0.37 -0.35 -0.50 -0.70 -0.15 0.06 0.03 -0.25 -0.30 -0.12 
8 0.06 -0.32 -0.35 -0.50 -0.70 -0.16 0.06 0.01 -0.25 -0.30 -0.13 

MAR 

9 -0.24 -0.45 -0.35 -0.55 -0.79 -0.19 0.16 -0.05 -0.22 -0.32 -0.12 
10 -0.24 -0.45 -0.35 -0.55 -0.80 -0.19  -0.05 -0.30 -0.32 -0.21 
11 -0.16 -0.45 -0.35 -0.50 -0.80 -0.25 0.16 -0.05 -0.30 -0.32 -0.15 
12 -0.16 -0.45 -0.30 -0.50 -0.80 -0.25 -0.01 -0.05 -0.30 -0.32 -0.19 

APR 

13 -0.25 -0.46 -0.30 -0.50 -0.80 -0.25 0.16 -0.05 -0.30 -0.32 -0.15 
14 -0.16 -0.44 -0.30 -0.50 -0.75 -0.30 0.15 -0.15 -0.30 -0.32 -0.18 
15 -0.16 -0.45 -0.30 -0.46 -0.75 -0.30 0.15 -0.15 -0.30 -0.41 -0.20 
16 -0.15 -0.46 -0.28 -0.45 -1.00 -0.30 0.16 -0.12 -0.30 -0.40 -0.19 

MAY 

17 -0.26 -0.54 -0.35 -0.52 -0.70 -0.20 0.30 -0.15 -0.30 -0.40 -0.15 
18 -0.26 -0.50 -0.40 -0.52 -0.70 -0.10 0.30 -0.05 -0.30 -0.40 -0.11 
19 -0.16 -0.51 -0.35 -0.52 -0.60 -0.10 0.31 -0.05 -0.30 -0.40 -0.11 
20 -0.11 -0.56 -0.35 -0.52 -0.55 0.01 0.30 -0.05 -0.30 -0.45 -0.10 

JUN 

21 -0.06 -0.63 -0.45 -0.52 -0.40 0.10 0.30 0.05 -0.30 -0.45 -0.06 
22 -0.02 -0.55 -0.40 -0.52 -0.40 0.11 0.51 0.05 -0.30 -0.45 -0.02 
23 -0.02 -0.58 -0.40 -0.52 -0.30 0.10  -0.05 -0.30 -0.45 -0.18 
24 -0.01 -0.58 -0.40 -0.51 -0.21 0.11 0.51 0.05 -0.24 -0.45 0.00 

JUL 

25 0.00 -0.72 -0.40 -0.59 -0.10 0.30 1.50 0.14 -0.29 -0.51 0.23 
26 0.00 -0.67 -0.40 -0.59 -0.10 0.33 1.50 0.10 -0.25 -0.41 0.25 
27 -0.10 -0.60 -0.40 -0.59 -0.10 0.20 1.51 0.20 -0.29 -0.50 0.22 
28 -0.10 -0.50 -0.34 -0.52 -0.10 0.20 1.50 0.25 -0.30 -0.50 0.23 

AUG 

29 0.10 -0.40 -0.40 -0.50 0.10 -0.05 1.50 0.20 -0.30 -0.50 0.17 
30 0.10 -0.40 -0.40 -0.50 0.10 -0.05 1.50 0.20 -0.30 -0.50 0.17 
31 0.10 -0.40 -0.40 -0.50 0.11 -0.05 1.50 0.21 -0.30 -0.50 0.17 
32 0.10 -0.30 -0.40 -0.50 0.10 -0.01 1.50 0.20 -0.41 -0.45 0.17 

SEP 

33 -0.13 -0.60 -0.40 -0.60 -0.20 -0.05 1.61 0.05 -0.24 -0.59 0.15 
34 -0.13 -0.60 -0.40 -0.60 -0.20 -0.05 0.81 0.05 -0.25 -0.60 -0.01 
35 -0.14 -0.46 -0.40 -0.60 -0.20 -0.05 0.80 0.05 -0.28 -0.60 -0.02 
36 -0.30 -0.46 -0.40 -0.58 -0.20 -0.05 0.30 0.06 -0.25 -0.60 -0.11 

OCT 

37 -0.30 -0.40 -0.33 -0.56 -0.20 -0.05 0.30 0.05 -0.30 -0.65 -0.13 
38 -0.30 -0.40 -0.40 -0.65 -0.27 -0.05 0.01 0.05 -0.30 -0.64 -0.19 
39 -0.30 -0.40 -0.45 -0.65 -0.33 -0.05 0.00 0.01 -0.30 -0.65 -0.20 
40 -0.30 -0.44 -0.45 -0.65 -0.21 0.10 0.00 -0.20 -0.25 -0.65 -0.20 

NOV 

41 -0.32 -0.39 -0.40 -0.65 -0.15 0.10 0.00 -0.20 -0.27 -0.65 -0.20 
42 -0.33 -0.34 -0.50 -0.62 -0.15 0.10 0.00 -0.24 -0.25 -0.65 -0.21 
43 -0.33 -0.30 -0.50 -0.65 -0.46 0.10 0.00  -0.25 -0.65 -0.20 
44 -0.31 -0.30 -0.50 -0.65 -0.15 0.09 0.00 -0.11 -0.18 -0.65 -0.17 

DEC 

45 -0.48 -0.45 -0.60 -0.79 -0.20 0.05 -0.05 -0.25 -0.25 -0.70 -0.24 
46 -0.50 -0.40 -0.63 -0.79 -0.20 0.06 -0.03 -0.25 -0.24 -0.70 -0.23 
47 -0.45 -0.40 -0.65 -0.75 -0.15 0.05 -0.03 -0.25 -0.24 -0.70 -0.23 

48 -0.35 -0.46 -0.55 -0.73 -0.15 0.06 -0.03 -0.25 -0.30 -0.70 -0.24 

Average   -0.16 -0.46 -0.40 -0.57 -0.40 -0.04 0.43 -0.02 -0.27 -0.47   
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Table 3.  Corn Basis - Holyoke  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.17 -0.40   -0.49 -0.65   -0.10 -0.13 -0.07 0.00 -0.08 
2 -0.17 -0.37  -0.55 -0.57  -0.10 -0.13 -0.07 0.00 -0.07 
3 -0.19 -0.42  -0.49 -0.65  -0.10 -0.13 -0.07 0.00 -0.07 
4 -0.13 -0.42 -0.33 -0.46 -0.65   -0.10 -0.14 -0.05 -0.09 -0.10 

FEB 

5 -0.13 -0.42 -0.27 -0.47 -0.65   -0.10 -0.12 -0.05 -0.05 -0.08 
6 -0.13 -0.42 -0.27 -0.47 -0.68  -0.12 -0.18 -0.05 -0.05 -0.10 
7 -0.13 -0.42 -0.23 -0.43 -0.68  -0.12 -0.22 -0.05 -0.05 -0.11 
8 -0.13 -0.42 -0.23 -0.43 -0.68   -0.19 -0.24 -0.05 -0.05 -0.13 

MAR 

9 -0.18 -0.47 -0.31 -0.45 -0.77 0.00 0.04 -0.32 -0.05 -0.06 -0.08 
10 -0.18 -0.47 -0.31 -0.43 -0.78  0.03 -0.34 -0.13   -0.15 
11 -0.18 -0.47 -0.32 -0.43 -0.78  0.01 -0.34 -0.06 -0.08 -0.12 
12 -0.18 -0.47 -0.31 -0.42 -0.78  -0.05 -0.34 -0.06 -0.14 -0.15 

APR 

13 -0.18 -0.48 -0.31 -0.41 -0.78   -0.05 -0.36 -0.06 -0.14 -0.15 
14 -0.17 -0.46 -0.33 -0.41 -0.78  -0.05 -0.36 -0.06 -0.14 -0.15 
15 -0.17 -0.47 -0.33 -0.42 -0.71  -0.06 -0.36 0.00   -0.14 
16 -0.17 -0.47 -0.30 -0.41 -0.98   -0.06 -0.29 0.00   -0.12 

MAY 

17 -0.14 -0.56 -0.38 -0.50 -0.63 0.01 0.17 -0.28 0.08 -0.25 -0.05 
18 -0.11 -0.57 -0.38 -0.50 -0.47  0.17 -0.31 0.15   0.00 
19 -0.04 -0.58 -0.38 -0.50 -0.33  0.31 -0.31 0.15 -0.23 -0.02 
20 0.16 -0.62 -0.38 -0.49 -0.26  0.33 -0.26 0.16   0.08 

JUN 

21 0.16 -0.65 -0.37 -0.43 -0.21   0.40 -0.20 0.15   0.12 
22 0.21 -0.57 -0.39 -0.43 -0.18 0.61 0.41 -0.13 0.15   0.26 
23 0.20 -0.57 -0.39 -0.43 -0.18 0.60  -0.08 0.15   0.22 
24 0.20 -0.57 -0.39 -0.41 -0.14   0.44 -0.08 0.16   0.17 

JUL 

25 0.13 -0.70 -0.57 -0.49 0.17  1.22 -0.03 0.01 -0.32 0.22 
26 0.12 -0.70 -0.46 -0.49 0.17  1.22 -0.07 0.06 -0.25 0.24 
27 0.12 -0.70 -0.43 -0.49 0.17  1.43 0.00 0.00 -0.25 0.30 
28 0.13 -0.70 -0.38 -0.42 0.33 0.16 1.56 0.09 0.00 -0.10 0.34 

AUG 

29 0.19 -0.70 -0.43 -0.49 0.47 0.16 1.52 0.08 0.00 -0.10 0.33 
30 0.10 -0.70 -0.37 -0.49 0.47 0.15 1.23 0.08 0.01   0.37 
31 0.07 -0.70 -0.37 -0.49 0.43 0.15 1.27 -0.05 0.08   0.36 
32 -0.04   -0.35 -0.42 0.22 0.15 1.27 -0.10 -0.03   0.32 

SEP 

33 -0.20   -0.42 -0.57 -0.18 0.14 1.21 -0.17 -0.04   0.28 
34 -0.20  -0.35 -0.57 -0.22  0.36 -0.05 -0.04   0.09 
35 -0.20  -0.36 -0.57 -0.28  0.22 0.03 0.12   0.12 
36 -0.20   -0.33 -0.59 -0.30  0.05 0.11 0.15   0.10 

OCT 

37 -0.30   -0.20 -0.56 -0.33   -0.10 0.24 -0.05   0.03 
38 -0.35  -0.28 -0.70 -0.33 0.05 -0.10 0.10 -0.05   0.00 
39 -0.35  -0.28 -0.70 -0.33 0.06 -0.09 -0.35 -0.05   -0.11 
40 -0.33   -0.21 -0.70 -0.30 -0.01 -0.07 -0.35 -0.05   -0.12 

NOV 

41 -0.32   -0.35 -0.70 -0.30 0.20 -0.05 -0.35 -0.06   -0.07 
42 -0.30  -0.35 -0.67 -0.28 0.20 -0.05 -0.35 -0.05   -0.06 
43 -0.30  -0.35 -0.71 -0.28 0.20 -0.07  0.05 -0.10 0.02 
44 -0.27   -0.35 -0.65 -0.28   -0.05   0.04   0.00 

DEC 

45 -0.44   -0.50 -0.71 -0.25  -0.15  0.04 -0.27 -0.13 
46 -0.40  -0.49 -0.68 -0.26  -0.15  0.06 -0.24 -0.11 
47 -0.40  -0.60 -0.68 -0.26  -0.05  0.01 -0.24 -0.09 
48 -0.32   -0.49 -0.67 -0.28   -0.01 -0.04 -0.05 -0.24 -0.09 

Average   -0.13 -0.54 -0.36 -0.52 -0.33 0.18 0.27 -0.16 0.01 -0.14   
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Table 4.  Corn Basis - Julesburg  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.17 -0.15 -0.17 -0.25 -0.39 -0.07 -0.10 -0.13 -0.39   -0.17 
2 -0.01 -0.15 -0.17 -0.30 -0.40 -0.08 -0.10 -0.13 -0.39   -0.17 
3 -0.05 -0.15 -0.16 -0.29 -0.40 -0.08 -0.10 -0.13 -0.38   -0.17 
4 -0.05 -0.15 -0.17 -0.27   -0.09 -0.10 -0.14 -0.39   -0.18 

FEB 

5 -0.05 -0.16 -0.17 -0.25   -0.04 -0.10 -0.12    -0.09 
6 -0.05 -0.15 -0.05 -0.25  0.01 -0.12 -0.18    -0.10 
7 -0.05 -0.10 0.00 -0.25  0.00 -0.12 -0.22    -0.11 
8 0.10 -0.16 0.01 -0.14   0.00 -0.19 -0.24     -0.14 

MAR 

9 -0.04 -0.21 -0.08 -0.45   0.00 0.04 -0.32    -0.09 
10 0.03 -0.20 -0.09 -0.24  -0.09 0.03 -0.34    -0.13 
11 0.04 -0.28 -0.07 -0.25  -0.09 0.01 -0.34    -0.14 
12 0.05 -0.12   -0.20   -0.09 -0.05 -0.34     -0.16 

APR 

13 0.00 -0.12   -0.15     -0.05 -0.36 -0.30   -0.24 
14 0.03 -0.13  -0.15    -0.05 -0.36 -0.30   -0.24 
15 0.05 -0.13  -0.06    -0.06 -0.36 -0.23   -0.22 
16 -0.04 -0.11   -0.05     -0.06 -0.29 -0.22   -0.19 

MAY 

17 0.05 -0.19   -0.13   0.01 0.17 -0.28 -0.20   -0.07 
18 0.06 -0.15  -0.11  0.35 0.17 0.31 -0.17   0.16 
19 0.25 -0.35  -0.10 0.05 0.38 0.31 -0.31 -0.20   0.05 
20 0.23 -0.18   -0.11 0.10 0.38 0.33 -0.26     0.15 

JUN 

21 0.27 -0.18 -0.15 -0.10 -0.01 0.50 0.40 -0.20 -0.21   0.12 
22 0.41 -0.18 -0.15 -0.10 0.11 0.61 0.41 -0.13 -0.20   0.17 
23 0.40 -0.19 -0.15 -0.06 0.11 0.60  -0.08 -0.20   0.11 
24 0.40 -0.18 -0.23 -0.10 0.10 0.41 0.44 -0.08 -0.20   0.14 

JUL 

25 0.32 -0.30 -0.30 -0.17 0.20 0.85 1.22 -0.03 -0.28 -0.35 0.28 
26 0.35 -0.26 -0.18 -0.15 0.60  1.22 -0.07  -0.35 0.27 
27 0.46 -0.23 -0.01 -0.15 0.60  1.43 0.00  -0.35 0.36 
28 0.46 -0.22 -0.17 -0.08 0.86 0.16 1.56 0.09     0.60 

AUG 

29 0.30 -0.19 -0.06 -0.10   0.16 1.52 0.08 -0.37 -0.49 0.18 
30 0.30 -0.20 -0.05 -0.10  0.15 1.23 0.08 -0.34   0.28 
31 0.28  -0.05 -0.10  0.15 1.27 -0.05    0.46 
32 0.20   -0.17 -0.10 0.40 0.15 1.27 -0.10     0.44 

SEP 

33 -0.16   -0.28   0.09 0.14 1.21 -0.17 -0.29   0.22 
34 -0.16 -0.38 -0.26  0.09  0.36 -0.05 -0.30   0.00 
35 -0.15 -0.34 -0.29  -0.46  0.22 0.03 -0.33   -0.03 
36 -0.15 -0.40 -0.29   -0.46  0.05 0.11 -0.30   -0.05 

OCT 

37 -0.17 -0.40 -0.16   -0.31   -0.10 0.24    0.07 
38 -0.19 -0.40 -0.25  -0.40 0.05 -0.10 0.10    0.02 
39 -0.20 -0.25 -0.25  -0.23 0.06 -0.09 -0.35    -0.13 
40 -0.15 -0.29 -0.25   -0.05 0.24 -0.07 -0.35     -0.06 

NOV 

41 -0.20 -0.25 -0.25   -0.05 0.20 -0.05 -0.35    -0.07 
42 -0.05 -0.25 -0.25  0.10 0.20 -0.05 -0.35    -0.07 
43 -0.09 0.03 -0.25  0.10 0.20 -0.07      0.07 
44 -0.13 -0.25 -0.25   0.03   -0.05       -0.05 

DEC 

45 -0.17 -0.41 -0.40   -0.01  -0.15  -0.25   -0.20 
46 -0.16 -0.17 -0.38 -0.46 0.10  -0.15  -0.24   -0.19 
47 -0.13 -0.20 -0.35 -0.42 0.11  -0.15  -0.25   -0.20 

48   -0.16 -0.25 -0.44 -0.05   -0.10 -0.42 -0.27   -0.26 

Average   0.05 -0.21 -0.18 -0.19 0.02 0.16 0.27 -0.15 -0.28 -0.39   
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Table 5.  Corn Basis - Wray M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.21 -0.31 -0.30   -0.62 -0.22    0.43   0.10 
2 -0.18 -0.34 -0.30  -0.54 -0.19    0.58 -0.30 0.03 
3 -0.18 -0.45 -0.29  -0.67 -0.15    0.51 -0.30 0.02 
4 -0.12 -0.37 -0.30 -0.45 -0.67 -0.10    0.66 -0.30 0.09 

FEB 

5 -0.14 -0.30 -0.29 -0.46 -0.70 -0.24 0.02 -0.09 -0.29 -0.30 -0.18 
6 -0.14 -0.29 -0.25 -0.44 -0.68 -0.23 0.04 -0.13 -0.27 -0.30 -0.18 
7 -0.14 -0.30 -0.24 -0.44 -0.62 -0.17 0.04 -0.18 -0.27 -0.31 -0.18 
8 0.10 -0.24 -0.20 -0.44 -0.66 -0.19 0.04 -0.18 -0.27 -0.31 -0.18 

MAR 

9 -0.10 -0.37 -0.29 -0.46 -0.73 -0.14    0.57 -0.37 0.02 
10 -0.09 -0.37 -0.29 -0.48 -0.72 -0.17    0.48 -0.37 -0.02 
11 -0.09 -0.47 -0.28 -0.47 -0.74 -0.20    0.64 -0.37 0.02 
12 -0.10 -0.37 -0.28 -0.43 -0.73 -0.22    0.44 -0.35 -0.04 

APR 

13 -0.09 -0.37 -0.28 -0.42 -0.72 -0.24 0.14 -0.28 0.57 -0.36 -0.03 
14 -0.10 -0.37 -0.28 -0.38 -0.77 -0.21 0.12 -0.32 0.60 -0.38 -0.04 
15 -0.10 -0.38 -0.29 -0.39 -0.72 -0.10 0.13 -0.25 0.63 -0.37 0.01 
16 -0.09 -0.34 -0.28 -0.38 -0.95 -0.23 0.12 -0.24 0.71 -0.43 -0.01 

MAY 

17 -0.01 -0.43 -0.33 -0.42 -0.66  0.47  -0.20 -0.44 -0.05 
18 -0.01 -0.43 -0.33 -0.39 -0.40      -0.16 -0.44 -0.30 
19 -0.01 -0.43 -0.32 -0.39 -0.40      -0.16 -0.43 -0.29 
20 0.04 -0.44 -0.32 -0.40 -0.40     -0.17 0.25 0.04 

JUN 

21 0.14 -0.44   -0.40 -0.23 0.02 0.57 -0.14 -0.17 -0.43 -0.03 
22 0.14 -0.43  -0.39 -0.20 0.08 0.55 -0.14 -0.16 -0.48 -0.03 
23 0.14 -0.43  -0.39 -0.18 0.17  -0.04 -0.16 -0.48 -0.13 
24 0.17 -0.43   -0.40 -0.07 0.18 0.57 -0.04 0.73 -0.51 0.19 

JUL 

25 0.19 -0.51 -0.50 -0.43 0.24    0.50 0.16 -0.51 0.05 
26 0.34 -0.51 -0.38 -0.40 0.23    0.06 0.14 -0.51 -0.10 
27 0.34 -0.52  -0.43 0.23    0.61 0.06 -0.51 0.05 
28 0.24 -0.48   -0.31 0.23    0.77 0.54 -0.51 0.27 

AUG 

29 0.24 -0.44   -0.38 0.12   1.40 0.22 0.66 -0.51 0.44 
30 0.24 -0.38 -0.32 -0.38 0.26 -0.17 1.20 0.09 0.82 -0.51 0.28 
31 0.19 -0.38 -0.32 -0.34 0.40 -0.29 1.19 0.07 0.72 -0.40 0.26 
32 0.04 -0.27 -0.32 -0.33 0.15 -0.31 1.60 0.06 0.66 -0.52 0.30 

SEP 

33 -0.05 -0.36 -0.34 -0.49 -0.51    -0.04 0.71 -0.55 0.04 
34 -0.14 -0.36 -0.34 -0.50 -0.53    -0.04 0.70 -0.55 0.04 
35 -0.13 -0.36 -0.34 -0.54 -0.68    -0.04 0.53 -0.55 -0.02 
36 -0.19 -0.21 -0.34 -0.57 -0.41    -0.05 0.53   0.24 

OCT 

37 -0.20 -0.21 -0.36 -0.60     -0.05 -0.04 -0.24   -0.11 
38 -0.24 -0.22 -0.37 -0.71    -0.06 0.96 -0.24   0.22 
39 -0.29 -0.28 -0.37 -0.72      0.92 -0.24   0.34 
40 -0.30 -0.33 -0.37 -0.76       0.75 -0.24   0.25 

NOV 

41 -0.29 -0.22 -0.37 -0.70 -0.30 -0.04 0.00 -0.26 0.58   0.07 
42 -0.29 -0.23 -0.37 -0.65 -0.31 -0.05 -0.06 -0.25 0.77   0.10 
43 -0.29 -0.22 -0.37 -0.55 -0.34 -0.03 -0.05  0.77   0.23 
44 -0.29 -0.23 -0.37 -0.66 -0.28 -0.03   -0.26 0.73 -0.62 -0.05 

DEC 

45 -0.36 -0.34 -0.50 -0.71 -0.24      -0.31 -0.61 -0.46 
46 -0.36 -0.34 -0.55 -0.63 -0.20      -0.29 -0.60 -0.44 
47 -0.36 -0.30 -0.60 -0.62 -0.16      -0.30 -0.60 -0.45 

48 -0.28 -0.29 -0.49 -0.62 -0.20     0.25 -0.30   -0.03 

Average   -0.07 -0.36 -0.34 -0.49 -0.37 -0.13 0.38 0.07 0.25 -0.42   
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Table 6.  Corn Basis - Yuma M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.52 -0.42 -0.12 -0.23 -0.16 -0.09    -0.10 -0.25 -0.15 
2 -0.46 -0.44 -0.14 -0.20 -0.14 -0.12    -0.06 -0.25 -0.14 
3 -0.56 -0.33 -0.13 -0.18 -0.12 -0.06    -0.05 -0.25 -0.12 
4 -0.58 -0.32 -0.13 -0.20 -0.10 -0.10     -0.03 -0.25 -0.13 

FEB 

5 -0.59 -0.28 -0.08 -0.17 -0.10 -0.07 0.04 -0.06 -0.04 -0.25 -0.08 
6 -0.58 -0.27 -0.11 -0.20 -0.10 -0.05 0.06 -0.10 -0.06 -0.25 -0.08 
7 -0.57 -0.25 -0.09 -0.21 -0.10 -0.02 0.07 -0.15 -0.01 -0.25 -0.07 
8 -0.57 -0.25 -0.04 -0.20 0.19 -0.04 0.06 -0.16 -0.01 -0.26 -0.08 

MAR 

9 -0.63 -0.37 -0.11 -0.24 -0.08 -0.02    -0.02 -0.27 -0.10 
10 -0.59 -0.33 -0.10 -0.25 -0.02 -0.08    -0.11 -0.32 -0.17 
11 -0.52 -0.29 -0.03 -0.27 0.00 -0.04    -0.10 -0.32 -0.15 
12 -0.58 -0.24 -0.06 -0.22 0.05 0.02     -0.08 -0.32 -0.13 

APR 

13 0.17 -0.22 -0.06 -0.31 0.06 -0.04 0.17 -0.03 -0.02 -0.32 -0.05 
14 -0.60 -0.23 -0.05 -0.23 0.07 -0.01 0.15 -0.32 0.01 -0.32 -0.10 
15 -0.57 -0.23 -0.10 -0.22 0.11 -0.02 0.16 -0.21 0.08 -0.35 -0.07 
16 -0.82 -0.23 -0.06 -0.19 0.09 0.01 0.15 -0.20 0.00 -0.34 -0.07 

MAY 

17 -0.43 -0.30 -0.16 -0.26 -0.06 0.11 0.50  0.03 -0.40 0.06 
18 -0.27 -0.31 -0.17 -0.26 0.11 0.13    0.08 -0.40 -0.06 
19 -0.30 -0.24 -0.16 -0.27 0.09 0.18    0.05 -0.40 -0.05 
20 -0.14 -0.27 -0.21 -0.23 0.20 0.18     0.05 -0.40 -0.05 

JUN 

21 -0.04 -0.24 -0.21 -0.25 0.37 0.19 0.60 -0.10 0.06 -0.40 0.07 
22 0.08 -0.21 -0.22 -0.45 0.37 0.23 0.58 -0.10 0.08 -0.40 0.08 
23 0.09 -0.24 -0.18 -0.34 0.36 0.33  0.01 0.06 -0.45 -0.01 
24 0.13 -0.25 -0.24 -0.35 0.56 0.31 0.60 0.00 0.04 -0.45 0.10 

JUL 

25 0.41 -0.31 -0.43 -0.49 0.37 0.26    -0.07 -0.48 -0.10 
26 0.43 -0.69 -0.30 -0.40 0.47 0.25    -0.01 -0.48 -0.08 
27 0.47 -0.32 -0.35 -0.29 0.48 0.27    -0.08 -0.48 -0.09 
28 0.59 -0.24 -0.25 -0.29 0.49 0.17     -0.02 -0.48 -0.11 

AUG 

29 0.54 -0.30 -0.27 -0.18 0.43 0.15 1.40 0.22 0.00 -0.48 0.26 
30 0.52 -0.28 -0.21 -0.14 0.39 -0.01 1.20 0.13 0.05 -0.48 0.18 
31 0.49 -0.29 -0.15 -0.15 0.27 0.00 1.19 0.11 0.06 -0.48 0.18 
32 0.30 -0.20 -0.11 -0.03 0.15 -0.07 1.60 0.10 -0.05 -0.35 0.25 

SEP 

33 -0.18 -0.37 -0.12 -0.20 -0.05 0.00  0.00 -0.04 -0.49 -0.13 
34 -0.24 -0.38 -0.07 -0.07 -0.07 0.06  0.00 0.01 -0.55 -0.12 
35 -0.31 -0.45 -0.14 0.01 -0.11 -0.16  0.00 0.20 -0.55 -0.13 
36 -0.31 -0.48 -0.16 0.27 -0.10 -0.15   -0.01 -0.13 -0.55 -0.21 

OCT 

37 -0.36 -0.55 -0.18 0.16 -0.15 -0.22 -0.05 0.00 -0.16   -0.11 
38 -0.46 -0.64 -0.33 0.03 -0.17 -0.12 -0.06  -0.14   -0.11 
39 -0.39 -0.66 -0.32 0.12 -0.18 -0.06    -0.19   -0.12 
40 -0.27 -0.65 -0.31 -0.09 -0.14 0.06 0.00   -0.16   -0.03 

NOV 

41 -0.20 -0.66 -0.32 -0.10 -0.16 0.07 -0.06 -0.26 -0.15   -0.10 
42 -0.11 -0.54 -0.39 -0.10 -0.11 0.10 -0.05 -0.23 -0.09   -0.07 
43 -0.06 -0.49 -0.38 -0.09 -0.09 0.10    -0.04   0.03 
44 -0.08 -0.54 -0.44 -0.09 -0.14 0.10   -0.24 -0.01   -0.05 

DEC 

45 -0.13 -0.60 -0.50 -0.26 -0.26 0.07  -0.24 -0.08 -0.62 -0.22 
46 -0.09 -0.55 -0.40 -0.14 -0.28 0.08    -0.05 -0.61 -0.19 
47 -0.07 -0.54 -0.52 -0.18 -0.26 0.08    -0.07 -0.60 -0.20 

48 -0.06 -0.54 -0.43 -0.13 -0.17 0.11     -0.05 -0.60 -0.18 

Average   -0.19 -0.38 -0.21 -0.18 0.05 0.04 0.40 -0.07 -0.03 -0.40   
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 All Sites Average Basis 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.22 -0.32 -0.24 -0.38 -0.51 -0.14 -0.05 -0.10 -0.08 -0.19 -0.11 
2 -0.17 -0.33 -0.25 -0.41 -0.45 -0.14 -0.05 -0.10 -0.04 -0.22 -0.11 
3 -0.20 -0.35 -0.22 -0.38 -0.52 -0.11 -0.05 -0.10 -0.05 -0.22 -0.10 
4 -0.17 -0.32 -0.25 -0.38 -0.54 -0.10 -0.05 -0.10 0.01 -0.24 -0.10 

FEB 

5 -0.18 -0.29 -0.23 -0.38 -0.55 -0.14 0.00 -0.06 -0.17 -0.23 -0.12 
6 -0.18 -0.28 -0.20 -0.37 -0.55 -0.11 0.01 -0.10 -0.17 -0.23 -0.12 
7 -0.17 -0.27 -0.18 -0.37 -0.53 -0.08 0.01 -0.14 -0.16 -0.23 -0.12 
8 -0.04 -0.25 -0.15 -0.35 -0.49 -0.10 -0.02 -0.15 -0.16 -0.23 -0.13 

MAR 

9 -0.20 -0.36 -0.22 -0.42 -0.60 -0.07 0.08 -0.23 0.07 -0.26 -0.08 
10 -0.18 -0.35 -0.22 -0.39 -0.59 -0.12 0.03 -0.24 -0.02 -0.33 -0.13 
11 -0.15 -0.39 -0.21 -0.39 -0.60 -0.13 0.06 -0.24 0.05 -0.28 -0.11 
12 -0.16 -0.32 -0.23 -0.35 -0.58 -0.13 -0.04 -0.24 0.00 -0.29 -0.14 

APR 

13 -0.06 -0.32 -0.23 -0.36 -0.58 -0.17 0.10 -0.21 -0.02 -0.29 -0.12 
14 -0.17 -0.32 -0.23 -0.33 -0.58 -0.16 0.09 -0.30 -0.01 -0.29 -0.13 
15 -0.16 -0.32 -0.24 -0.31 -0.54 -0.10 0.09 -0.25 0.04 -0.36 -0.12 
16 -0.21 -0.31 -0.22 -0.30 -0.74 -0.16 0.09 -0.22 0.04 -0.38 -0.13 

MAY 

17 -0.12 -0.39 -0.29 -0.36 -0.53 -0.02 0.36 -0.24 -0.13 -0.37 -0.08 
18 -0.08 -0.38 -0.30 -0.35 -0.36 0.13 0.21 -0.02 -0.09 -0.40 -0.03 
19 -0.03 -0.41 -0.29 -0.35 -0.25 0.15 0.31 -0.22 -0.10 -0.36 -0.04 
20 0.05 -0.40 -0.30 -0.35 -0.21 0.19 0.32 -0.19 -2.55 -0.24 -0.49 

JUN 

21 0.12 -0.41 -0.30 -0.34 -0.11 0.18 0.49 -0.11 -0.10 -0.41 0.01 
22 0.18 -0.38 -0.29 -0.37 -0.07 0.30 0.52 -0.09 -0.10 -0.44 0.04 
23 0.18 -0.39 -0.28 -0.34 -0.05 0.34  0.04 -0.10 -0.45 -0.04 
24 0.19 -0.39 -0.31 -0.35 0.04 0.25 0.54 0.06 0.08 -0.46 0.09 

JUL 

25 0.22 -0.51 -0.44 -0.42 0.20 0.47 1.31 0.15 -0.09 -0.43 0.28 
26 0.28 -0.54 -0.34 -0.41 0.28 0.29 1.31 0.01 -0.02 -0.41 0.24 
27 0.29 -0.47 -0.30 -0.39 0.28 0.24 1.46 0.20 -0.08 -0.42 0.28 
28 0.28 -0.42 -0.29 -0.31 0.35 0.17 1.54 0.30 0.06 -0.41 0.33 

AUG 

29 0.29 -0.40 -0.29 -0.33 0.26 0.11 1.46 0.18 0.00 -0.42 0.26 
30 0.27 -0.37 -0.26 -0.32 0.31 0.00 1.26 0.13 0.05 -0.48 0.19 
31 0.24 -0.41 -0.25 -0.31 0.34 -0.04 1.27 0.08 0.14 -0.43 0.20 
32 0.12 -0.24 -0.26 -0.27 0.21 -0.05 1.47 0.05 0.04 -0.45 0.21 

SEP 

33 -0.11 -0.40 -0.30 -0.46 -0.22 0.06 1.34 -0.05 0.02 -0.55 0.17 
34 -0.15 -0.40 -0.28 -0.44 -0.24 0.01 0.51 -0.01 0.02 -0.56 -0.01 
35 -0.16 -0.37 -0.30 -0.44 -0.40 -0.11 0.41 0.02 0.05 -0.56 -0.04 
36 -0.21 -0.33 -0.30 -0.40 -0.31 -0.10 0.13 0.05 0.00 -0.58 -0.10 

OCT 

37 -0.24 -0.33 -0.25 -0.42 -0.25 -0.14 -0.01 0.08 -0.19 -0.65 -0.18 
38 -0.28 -0.36 -0.32 -0.53 -0.29 -0.02 -0.06 0.30 -0.19 -0.64 -0.12 
39 -0.29 -0.35 -0.33 -0.52 -0.27 0.00 -0.06 0.06 -0.20 -0.65 -0.17 
40 -0.26 -0.39 -0.31 -0.58 -0.18 0.10 -0.04 -0.04 -0.18 -0.65 -0.16 

NOV 

41 -0.25 -0.33 -0.33 -0.56 -0.21 0.10 -0.03 -0.28 0.02 -0.65 -0.17 
42 -0.21 -0.30 -0.36 -0.52 -0.17 0.10 -0.05 -0.27 0.09 -0.65 -0.15 
43 -0.21 -0.22 -0.36 -0.50 -0.23 0.10 -0.05 -0.19 0.13 -0.37 -0.07 
44 -0.21 -0.29 -0.37 -0.53 -0.18 0.05 -0.03 -0.20 0.15 -0.62 -0.13 

DEC 

45 -0.31 -0.41 -0.49 -0.62 -0.20 0.06 -0.12 -0.25 -0.19 -0.55 -0.21 
46 -0.30 -0.34 -0.49 -0.54 -0.17 0.07 -0.11 -0.25 -0.16 -0.54 -0.20 
47 -0.28 -0.33 -0.54 -0.53 -0.14 0.07 -0.08 -0.25 -0.18 -0.54 -0.20 

48 -0.24 -0.33 -0.44 -0.52 -0.17 0.09 -0.05 -0.12 -0.20 -0.52 -0.16 

Average   -0.08 -0.36 -0.29 -0.41 -0.25 0.02 0.34 -0.08 -0.10 -0.42   
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Table 7.  Wheat Basis - Akron M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.47 -0.73 -0.70 -1.20 -1.59 -0.89        -0.89 
2 -0.43 -0.70 -0.70 -1.27 -1.55 -0.83      -0.80 -0.82 
3 -0.43 -0.70 -0.71 -1.13 -1.60 -0.81      -0.80 -0.80 
4 -0.51 -0.70 -0.70 -1.09 -1.59 -0.75      -0.81 -0.78 

FEB 

5 -0.44 -0.60 -0.65 -1.12 -1.59 -0.91 -0.75 -0.31 -0.58 -0.80 -0.67 
6 -0.37 -0.60 -0.60 -1.09 -1.59 -0.86 -0.74 -0.37 -0.95 -0.80 -0.74 
7 -0.37 -0.60 -0.56 -1.09 -1.59 -0.83 -0.76 -0.47 -0.55 -0.80 -0.68 
8 -0.24 -0.89 -0.50 -1.09 -1.59 -0.70 -0.74 -0.47 -0.55 -0.92 -0.68 

MAR 

9 -0.31 -0.60 -0.52 -1.11 -1.66 -0.77      -0.85 -0.81 
10 -0.30 -0.60 -0.52 -1.12 -1.67 -0.80      -0.85 -0.82 
11 -0.30 -0.83 -0.50 -1.12 -1.66 -0.81      -0.85 -0.83 
12 -0.31 -0.83 -0.50 -1.12 -1.66 -0.81      -0.85 -0.83 

APR 

13 -0.25 -0.83 -0.50 -1.12 -1.77 -0.82 -0.60 -0.60  -0.86 -0.72 
14 -0.26 -0.83 -0.50 -1.13 -1.69 -0.80 -0.64 -0.61 -0.47 -0.86 -0.68 
15 -0.26 -0.83 -0.50 -1.14 -1.69 -0.73 -0.64 -0.60 -0.45 -0.85 -0.65 
16 -0.25 -1.04 -0.50 -1.23 -1.79 -0.83 -0.64 -0.60 -0.46 -0.95 -0.70 

MAY 

17 -0.20 -1.03 -0.67 -1.29 -1.42 -0.93 -0.74 -0.61 -0.50 -0.95 -0.75 
18 -0.26 -1.03 -0.67 -1.29 -1.42 -0.79 -0.74 -0.60 -0.50 -0.95 -0.72 
19 -0.30 -1.03 -0.67 -1.30 -1.42 -0.79 -0.75 -0.60 -0.50 -0.95 -0.72 
20 -0.40 -0.99 -0.67 -1.39 -1.42 -0.79 -0.79 -0.60 -0.50 -0.80 -0.70 

JUN 

21 -0.46 -0.94   -1.39   -0.89 -0.60 -0.71 -0.50 -0.95 -0.73 
22 -0.45 -0.95  -1.49  -0.89 -0.41 -0.70 -0.50 -0.95 -0.69 
23 -0.48 -0.94  -1.50  -0.69  -0.60 -0.50 -0.93 -0.68 
24 -0.54 -0.94 -0.88 -1.49     -0.40 -0.60   -1.15 -0.72 

JUL 

25 -0.59 -1.04 -0.96 -1.70 -1.15        -1.26 -1.26 
26 -0.59 -1.05 -1.03 -1.66 -1.09        -1.30 -1.30 
27 -0.69 -1.05 -1.04 -1.80 -1.09        -1.30 -1.30 
28 -0.75 -1.02 -1.05 -1.66 -1.09    -0.59   -1.30 -0.95 

AUG 

29 -0.74 -0.99 -1.09 -1.76 -1.09   -0.20 -0.64 -0.61 -1.31 -0.69 
30 -0.81 -0.89 -1.12 -1.79 -1.09 -0.76 -0.20 -0.64 -0.60 -1.30 -0.70 
31 -0.81 -0.89 -1.12 -1.64  -0.77 -0.21 -0.64 -0.60 -1.30 -0.70 
32 -0.81 -0.89 -1.12 -1.49   -0.75 -0.20 -0.64 -0.82 -1.58 -0.80 

SEP 

33 -0.88 -1.04 -1.24 -1.59          -1.58 -1.58 
34 -0.96 -1.05 -1.25 -1.60          -1.58 -1.58 
35 -0.96 -1.05 -1.24 -1.59          -1.58 -1.58 
36 -0.95 -1.04 -1.19 -1.63         -1.58 -1.58 

OCT 

37 -0.95 -1.04 -1.09 -1.49        -0.82 -1.54 -1.18 
38 -0.95 -1.04 -1.19 -1.76        -0.82 -1.80 -1.31 
39 -0.95 -1.02 -1.14 -1.76        -0.82 -1.53 -1.17 
40 -0.87 -0.99 -1.14 -1.76         -0.82   -0.82 

NOV 

41 -0.79 -0.86 -1.14 -1.72   -0.94 -0.42 -0.71  -1.53 -0.90 
42 -0.74 -0.73 -1.10 -1.66  -0.87 -0.40 -0.65  -1.54 -0.86 
43 -0.74 -0.73 -1.06 -1.71 -0.95 -0.89 -0.42 -0.65  -1.53 -0.87 
44 -0.75 -0.72 -1.03 -1.66 -0.94 -0.89   -0.65     -0.77 

DEC 

45 -0.75 -0.84 -1.13 -1.69 -0.90      -0.95 -1.55 -1.25 
46 -0.74 -0.84 -1.20 -1.60 -0.86      -0.77 -1.55 -1.16 
47 -0.74 -0.77 -1.27 -1.59 -0.83      -0.80 -1.56 -1.18 

48 -0.76 -0.70 -1.13 -1.59 -0.88       -0.80   -0.80 

Average   -0.58 -0.88 -0.88 -1.44 -1.37 -0.82 -0.55 -0.59     -0.92 
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Table 8.  Wheat Basis - Flagler  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.59 -0.78 -0.66 -1.05 -1.60 -0.80 -0.80 -0.15 -0.50 -0.75 -0.60 
2 -0.58 -0.78 -0.60 -1.14 -1.56 -0.70 -0.65 -0.15 -0.50 -0.75 -0.55 
3 -0.59 -0.78 -0.60 -1.05 -1.60 -0.70 -0.65 -0.14 -0.53 -0.75 -0.56 
4 -0.63 -0.74 -0.60 -0.96 -1.60 -0.70 -0.65 -0.15 -0.50 -0.75 -0.55 

FEB 

5 -0.52 -0.70 -0.60 -1.00 -1.60 -0.70 -0.65 -0.15 -0.50 -0.75 -0.55 
6 -0.51 -0.70 -0.60 -0.95 -1.60 -0.70 -0.55 -0.15 -0.90 -0.74 -0.61 
7 -0.46 -0.70 -0.60 -0.90 -1.60 -0.70 -0.55 -0.15 -0.50 -0.75 -0.53 
8 -0.36 -0.99 -0.60 -0.90 -1.60 -0.57 -0.55 -0.09 -0.45 -0.75 -0.48 

MAR 

9 -0.47 -0.70 -0.50 -0.99 -1.65 -0.80 -0.49 -0.10 -0.41 -0.80 -0.52 
10 -0.43 -0.70 -0.50 -0.99 -1.65 -0.80  -0.20 -0.45 -0.80 -0.56 
11 -0.41 -0.70 -0.50 -0.90 -1.65 -0.80 -0.40 -0.20 -0.45 -0.80 -0.53 
12 -0.40 -0.70 -0.50 -0.90 -1.65 -0.80   -0.20 -0.45 -0.80 -0.56 

APR 

13 -0.35 -0.70 -0.49 -0.90 -1.65 -0.80 -0.40 -0.20 -0.45 -0.80 -0.53 
14 -0.35 -0.70 -0.47 -0.95 -1.65 -0.80 -0.40 -0.30 -0.45 -0.80 -0.55 
15 -0.35 -0.70 -0.47 -1.07 -1.65 -0.80 -0.40 -0.30 -0.45 -0.81 -0.55 
16 -0.35 -0.70 -0.46 -1.10 -1.79 -0.80 -0.40 -0.28 -0.45 -0.80 -0.55 

MAY 

17 -0.30 -0.70 -0.54 -1.20 -1.40 -0.80 -0.40 -0.30 -0.50 -0.88 -0.57 
18 -0.30 -0.70 -0.59 -1.20 -1.40 -0.80  -0.40 -0.50 -0.88 -0.64 
19 -0.30 -0.70 -0.57 -1.20 -1.30 -0.80 -0.40 -0.30 -0.50 -0.88 -0.58 
20 -0.30 -0.70 -0.57 -1.35 -1.25 -0.80 -0.40 -0.30 -0.50 -0.90 -0.58 

JUN 

21 -0.30 -0.72 -0.57 -1.35 -1.25 -0.80 -0.40 -0.30 -0.50 -0.90 -0.58 
22 -0.44 -1.51 -0.65 -1.50 -1.25 -0.80 -0.41 -0.30 -0.50 -0.90 -0.58 
23 -0.50 -0.70 -0.65 -1.65 -1.15 -0.70  -0.30 -0.50 -0.87 -0.59 
24 -0.55 -0.70 -0.65 -1.60 -1.14 -0.50 -0.40 -0.25 -0.44 -0.90 -0.50 

JUL 

25 -0.60 -0.85 -0.78 -1.60 -0.90 -0.72 -0.50 -0.18 -0.54 -1.20 -0.63 
26 -0.65 -0.80 -0.90 -1.60 -0.90 -0.72 -0.16 -0.25 -0.53 -1.30 -0.59 
27 -0.70 -0.80 -0.90 -1.75 -0.90 -0.72 -0.15 -0.30 -0.54 -1.30 -0.60 
28 -0.69 -0.80 -0.93 -1.61 -1.00 -0.72 -0.12 -0.35 -0.55 -1.35 -0.62 

AUG 

29 -0.70 -0.80 -1.00 -1.90 -0.90 -0.72 -0.15 -0.40 -0.55 -1.35 -0.63 
30 -0.77 -0.80 -1.00 -1.80 -0.90 -0.72 -0.15 -0.50 -0.55 -1.36 -0.66 
31 -0.76 -0.80 -1.00 -1.65 -0.90 -0.72 -0.15 -0.50 -0.55 -1.35 -0.65 
32 -0.76 -0.80 -1.00 -1.50 -0.90 -0.72 -0.15 -0.50 -0.77 -1.29 -0.69 

SEP 

33 -0.91 -1.00 -1.16 -1.64 -1.00 -0.90 -0.26 -0.55 -0.75 -1.50 -0.79 
34 -0.91 -1.00 -1.16 -1.64 -1.00 -0.90 -0.19 -0.55 -0.75 -1.50 -0.78 
35 -0.91 -1.00 -1.16 -1.60 -1.00 -0.90 -0.25 -0.55 -0.75 -1.50 -0.79 
36 -0.91 -1.00 -1.15 -1.60 -1.00 -0.90 -0.25 -0.55 -0.75 -1.50 -0.79 

OCT 

37 -0.91 -0.88 -1.06 -1.60 -1.00 -0.90 -0.30 -0.55 -0.75 -1.50 -0.80 
38 -0.91 -0.76 -1.16 -1.60 -0.94 -0.90 -0.30 -0.55 -0.75 -1.50 -0.80 
39 -0.91 -0.76 -1.12 -1.60 -0.87 -0.80 -0.30 -0.55 -0.74 -1.77 -0.83 
40 -0.88 -0.76 -1.12 -1.60 -0.94 -0.80 -0.30 -0.55 -0.70 -1.50 -0.77 

NOV 

41 -0.87 -0.70 -1.04 -1.60 -0.90 -0.80 -0.25 -0.45 -0.74 -1.50 -0.75 
42 -0.85 -0.64 -1.04 -1.55 -0.90 -0.80 -0.25  -0.70 -1.50 -0.81 
43 -0.75 -0.58 -0.90 -1.59 -0.59 -0.80 -0.25  -0.70 -1.40 -0.79 
44 -0.71 -0.58 -0.89 -1.60 -0.90 -0.62 -0.26 -0.38 -0.60 -1.28 -0.63 

DEC 

45 -0.85 -0.73 -1.05 -1.76 -0.80 -0.80 -0.20 -0.40 -0.75 -1.45 -0.72 
46 -0.85 -0.68 -1.12 -1.65 -0.80 -0.80 -0.20 -0.45 -0.77 -1.45 -0.73 
47 -0.78 -0.68 -1.19 -1.60 -0.80 -0.80 -0.20 -0.45 -0.75 -1.45 -0.73 

48 -0.79 -0.72 -1.05 -1.60 -0.80 -0.80 -0.20 0.50 -0.75 -1.45 -0.54 

Average   -0.62 -0.77 -0.80 -1.38 -1.20 -0.77 -0.35 -0.31     -0.64 
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Table 9.  Wheat Basis - Holyoke  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1   -0.75   -1.16 -1.60 -0.70 -0.78 -0.38     -0.92 
2  -0.75  -1.24 -1.56 -0.75 -0.70 -0.30    -0.91 
3  -0.75  -1.15 -1.61 -0.75 -0.70 -0.29    -0.90 
4   -0.75 -0.80 -1.11 -1.60 -0.75 -0.65 -0.30    -0.88 

FEB 

5   -0.75 -0.80 -1.15 -1.60 -0.75 -0.65 -0.30     -0.89 
6  -0.66 -0.78 -1.15 -1.60 -0.75 -0.60 -0.35    -0.89 
7  -0.69 -0.78 -1.15 -1.60 -0.75 -0.60 -0.38    -0.90 
8   -1.04 -0.75 -1.10 -1.60 -0.61 -0.50 -0.38     -0.84 

MAR 

9   -0.75 -0.75 -1.20 -1.60 -0.80 -0.59 -0.40    -0.92 
10  -0.75 -0.75 -1.15 -1.60 -0.80 -0.49 -0.40    -0.89 
11  -0.75 -0.75 -1.15 -1.59 -0.80 -0.49 -0.45    -0.90 
12   -0.75 -0.74 -1.13 -1.58 -0.80 -0.49 -0.55    -0.91 

APR 

13   -0.75 -0.75 -1.10 -1.55 -0.85 -0.48 -0.55     -0.91 
14  -0.75 -0.75 -1.10 -1.55 -0.85 -0.49 -0.55    -0.91 
15  -0.75 -0.75 -1.12 -1.35 -0.85 -0.49 -0.55    -0.87 
16   -0.81 -0.75 -1.20 -1.74 -0.85 -0.49 -0.56     -0.97 

MAY 

17   -0.60 -0.80 -1.34 -1.40 -0.90 -0.49 -0.61    -0.95 
18  -0.60 -0.80 -1.40 -1.35 -0.85 -0.49 -0.61    -0.94 
19  -0.60 -0.80 -1.40 -1.25 -0.80 -0.49 -0.61    -0.91 
20 -0.22 -0.61 -0.80 -1.40 -1.20 -0.80 -0.47 -0.50    -0.87 

JUN 

21 -0.30 -0.62 -0.80 -1.40 -1.20 -0.75 -0.40 -0.50     -0.85 
22 -0.34 -0.60 -0.80 -1.40 -1.15 -0.75 -0.38 -0.50    -0.84 
23 -0.47 -0.75 -0.80 -1.50 -1.15 -0.60  -0.50    -0.94 
24 -0.47 -0.80 -0.80 -1.60 -1.13 -0.60 -0.35 -0.50     -0.84 

JUL 

25 -0.55 -1.00 -1.09 -1.65 -1.05 -0.76 -0.37 -0.43    -0.85 
26 -0.75 -1.00 -1.00 -1.65 -1.05 -0.80 -0.15 -0.45    -0.82 
27 -0.80 -1.00 -1.00 -1.84 -1.05 -0.80 -0.15 -0.55    -0.88 
28 -0.79 -1.00 -1.02 -1.61 -1.05 -0.85 -0.15 -0.65    -0.86 

AUG 

29 -0.80   -1.08 -1.76 -1.05 -0.85 -0.15 -0.70     -0.90 
30 -0.80  -1.08 -1.75 -0.96 -0.85 -0.18 -0.70    -0.89 
31 -0.80  -1.08 -1.65 -0.96 -0.85 -0.18 -0.70    -0.87 
32 -0.79   -1.08 -1.50 -0.97 -0.79 -0.21 -0.70     -0.83 

SEP 

33 -0.91   -1.24 -1.64 -1.21 -0.98 -0.32 -0.84    -1.00 
34 -0.94  -1.24 -1.64 -1.15 -0.94 -0.25 -0.84    -0.96 
35 -0.94  -1.24 -1.64 -1.15 -0.94 -0.37 -0.84    -0.99 
36 -0.94   -1.23 -1.66 -1.10 -0.90 -0.37 -0.84    -0.97 

OCT 

37 -0.94   -1.14 -1.67 -1.10 -0.85 -0.40 -0.84     -0.97 
38 -0.94  -1.20 -1.67 -1.05 -0.85 -0.40 -0.75    -0.94 
39 -0.94  -1.20 -1.67 -0.95 -0.85 -0.40 -0.76    -0.93 
40 -0.89   -1.20 -1.67 -0.95 -0.81 -0.42 -0.76     -0.92 

NOV 

41 -0.89   -1.12 -1.67 -0.90 -0.75 -0.42 -0.67     -0.88 
42 -0.89  -1.12 -1.62 -0.85 -0.75 -0.42      -0.91 
43 -0.89  -1.12 -1.66 -0.80 -0.75 -0.40      -0.90 
44 -0.84   -1.12 -1.67 -0.77 -0.75 -0.41       -0.90 

DEC 

45 -0.75   -1.25 -1.82 -0.70 -0.85 -0.35      -0.93 
46 -0.75  -1.21 -1.64 -0.70 -0.78 -0.35      -0.87 
47 -0.75  -1.29 -1.64 -0.70 -0.78 -0.35      -0.87 

48 -0.76   -1.15 -1.62 -0.70 -0.78 -0.38       -0.87 

Average   -0.75 -0.76 -0.97 -1.45 -1.21 -0.80 -0.42 -0.56     -0.90 
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Table 10.  Wheat Basis - Julesburg  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1   -0.75   -1.16 -1.60 -0.70 -0.78 -0.38     -0.92 
2  -0.75  -1.24 -1.56 -0.75 -0.70 -0.30    -0.91 
3  -0.75  -1.15 -1.61 -0.75 -0.70 -0.29    -0.90 
4   -0.75 -0.80 -1.11 -1.60 -0.75 -0.65 -0.30    -0.88 

FEB 

5   -0.75 -0.80 -1.15 -1.60 -0.75 -0.65 -0.30     -0.89 
6  -0.66 -0.78 -1.15 -1.60 -0.75 -0.60 -0.35    -0.89 
7  -0.69 -0.78 -1.15 -1.60 -0.75 -0.60 -0.38    -0.90 
8   -1.04 -0.75 -1.10 -1.60 -0.61 -0.50 -0.38     -0.84 

MAR 

9   -0.75 -0.75 -1.20 -1.60 -0.80 -0.59 -0.40    -0.92 
10  -0.75 -0.75 -1.15 -1.60 -0.80 -0.49 -0.40    -0.89 
11  -0.75 -0.75 -1.15 -1.59 -0.80 -0.49 -0.45    -0.90 
12   -0.75 -0.74 -1.13 -1.58 -0.80 -0.49 -0.55    -0.91 

APR 

13   -0.75 -0.75 -1.10 -1.55 -0.85 -0.48 -0.55     -0.91 
14  -0.75 -0.75 -1.10 -1.55 -0.85 -0.49 -0.55    -0.91 
15  -0.75 -0.75 -1.12 -1.35 -0.85 -0.49 -0.55    -0.87 
16   -0.81 -0.75 -1.20 -1.74 -0.85 -0.49 -0.56     -0.97 

MAY 

17   -0.60 -0.80 -1.34 -1.40 -0.90 -0.49 -0.61    -0.95 
18  -0.60 -0.80 -1.40 -1.35 -0.85 -0.49 -0.61    -0.94 
19  -0.60 -0.80 -1.40 -1.25 -0.80 -0.49 -0.61    -0.91 
20 -0.17 -0.61 -0.80 -1.40 -1.20 -0.80 -0.47 -0.50    -0.87 

JUN 

21 -0.30 -0.62 -0.80 -1.40 -1.20 -0.75 -0.40 -0.50     -0.85 
22 -0.34 -0.60 -0.80 -1.40 -1.15 -0.75 -0.38 -0.50    -0.84 
23 -0.47 -0.75 -0.80 -1.50 -1.15 -0.60  -0.50    -0.94 
24 -0.47 -0.80 -0.80 -1.60 -1.13 -0.60 -0.35 -0.50     -0.84 

JUL 

25 -0.55 -1.00 -1.09 -1.65 -1.05 -0.76 -0.37 -0.43    -0.85 
26 -0.75 -1.00 -1.00 -1.65 -1.05 -0.80 -0.15 -0.45    -0.82 
27 -0.80 -1.00 -1.00 -1.84 -1.05 -0.80 -0.15 -0.55    -0.88 
28 -0.79 -1.00 -1.02 -1.61 -1.05 -0.85 -0.15 -0.65    -0.86 

AUG 

29 -0.80   -1.08 -1.76 -1.05 -0.85 -0.15 -0.70     -0.90 
30 -0.80  -1.08 -1.75 -0.96 -0.85 -0.18 -0.70    -0.89 
31 -0.80  -1.08 -1.65 -0.96 -0.85 -0.18 -0.70    -0.87 
32 -0.79   -1.08 -1.50 -0.97 -0.79 -0.21 -0.70     -0.83 

SEP 

33 -0.91   -1.24 -1.64 -1.21 -0.98 -0.32 -0.84    -1.00 
34 -0.94  -1.24 -1.64 -1.15 -0.94 -0.25 -0.84    -0.96 
35 -0.94  -1.24 -1.64 -1.15 -0.94 -0.37 -0.84    -0.99 
36 -0.94   -1.23 -1.66 -1.10 -0.90 -0.37 -0.84    -0.97 

OCT 

37 -0.94   -1.14 -1.67 -1.10 -0.85 -0.40 -0.84     -0.97 
38 -0.94  -1.20 -1.67 -1.05 -0.85 -0.40 -0.75    -0.94 
39 -0.94  -1.20 -1.67 -0.95 -0.85 -0.40 -0.76    -0.93 
40 -0.89   -1.20 -1.67 -0.95 -0.81 -0.42 -0.76     -0.92 

NOV 

41 -0.89   -1.12 -1.67 -0.90 -0.75 -0.42 -0.67     -0.88 
42 -0.89  -1.12 -1.62 -0.85 -0.75 -0.42 -0.67    -0.86 
43 -0.89  -1.12 -1.66 -0.80 -0.75 -0.40      -0.90 
44 -0.84   -1.12 -1.67 -0.77 -0.75 -0.41       -0.90 

DEC 

45 -0.75   -1.25 -1.82 -0.70 -0.85 -0.35      -0.93 
46 -0.75  -1.21 -1.64 -0.70 -0.78 -0.35      -0.87 
47 -0.75  -1.29 -1.64 -0.70 -0.78 -0.35      -0.87 

48 -0.76   -1.15 -1.62 -0.70 -0.78 -0.38       -0.87 

Average   -0.75 -0.76 -0.97 -1.45 -1.21 -0.80 -0.42 -0.56     -0.90 
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Table 11.  Wheat Basis - Wray M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1   -0.72 -0.70 -1.20 -1.59 -0.85    -0.25   -0.55 
2  -0.69 -0.70 -1.27 -1.55 -0.79    0.20 -0.80 -0.46 
3  -0.69 -0.71 -1.13 -1.60 -0.77    0.20 -0.80 -0.46 
4   -0.69 -0.70 -1.09 -1.59 -0.71    0.59 -0.81 -0.31 

FEB 

5   -0.59 -0.65 -1.12 -1.59 -0.87 -0.74 -0.31 -0.58 -0.80 -0.66 
6  -0.59 -0.60 -1.09 -1.59 -0.82 -0.73 -0.37 -0.95 -0.80 -0.73 
7  -0.59 -0.56 -1.09 -1.59 -0.79 -0.75 -0.47 -0.55 -0.80 -0.67 
8 -0.24 -0.88 -0.50 -1.09 -1.59 -0.66 -0.73 -0.47 -0.55 -0.92 -0.67 

MAR 

9 -0.31 -0.59 -0.52 -1.11 -1.66 -0.73    0.71 -0.85 -0.29 
10 -0.30 -0.59 -0.52 -1.12 -1.67 -0.76    0.54 -0.85 -0.36 
11 -0.30 -0.82 -0.50 -1.12 -1.66 -0.77    0.42 -0.85 -0.40 
12 -0.31 -0.82 -0.50 -1.12 -1.66 -0.77    0.32 -0.85 -0.43 

APR 

13 -0.25 -0.82 -0.50 -1.12 -1.77 -0.78 -0.59 -0.60 -0.47 -0.86 -0.66 
14 -0.25 -0.82 -0.50 -1.13 -1.69 -0.76 -0.63 -0.61 -0.47 -0.86 -0.67 
15 -0.26 -0.82 -0.50 -1.14 -1.69 -0.69 -0.63 -0.60 -0.45 -0.85 -0.64 
16 -0.25 -1.02 -0.50 -1.23 -1.79 -0.79 -0.63 -0.60 -0.46 -0.95 -0.69 

MAY 

17 -0.20 -1.00 -0.67 -1.29 -1.42 -0.89 -0.74 -0.61 -0.50 -0.95 -0.74 
18 -0.26 -1.00 -0.67 -1.29 -1.42 -0.79 -0.74 -0.60 -0.50 -0.95 -0.72 
19 -0.30 -1.00 -0.67 -1.30 -1.42 -0.79 -0.75 -0.60 -0.50 -0.95 -0.72 
20 -0.40 -0.95 -0.67 -1.39 -1.42 -0.79 -0.79 -0.60 -0.50 -0.80 -0.70 

JUN 

21 -0.46 -0.90   -1.39   -0.89 -0.60 -0.71 -0.50 -0.95 -0.73 
22 -0.45 -0.91  -1.49  -0.89 -0.41 -0.70 -0.50 -0.95 -0.69 
23 -0.48 -0.90  -1.50  -0.69  -0.60 -0.50 -0.93 -0.68 
24 -0.53 -0.90 -0.88 -1.49     -0.40 -0.60 0.70 -1.15 -0.36 

JUL 

25 -0.57 -1.00 -0.96 -1.70 -1.15      0.02 -1.21 -0.59 
26 -0.57 -1.01 -1.03 -1.66 -1.05      0.12 -1.25 -0.56 
27 -0.67 -1.01 -1.04 -1.80 -1.05      0.38 -1.25 -0.43 
28 -0.73 -0.98 -1.05 -1.66 -1.05    -0.59 -0.61 -1.25 -0.82 

AUG 

29 -0.72 -0.95 -1.05 -1.76 -1.05   -0.20 -0.64 -0.60 -1.26 -0.67 
30 -0.79 -0.85 -1.05 -1.79 -1.05 -0.76 -0.20 -0.64 -0.60 -1.25 -0.69 
31 -0.79 -0.85 -1.12 -1.64  -0.77 -0.21 -0.64 -0.82 -1.25 -0.74 
32 -0.79 -0.85 -1.12 -1.49   -0.75 -0.20 -0.64   -1.53 -0.78 

SEP 

33 -0.87 -1.00 -1.24 -1.59          -1.53 -1.53 
34 -0.94 -1.01 -1.25 -1.60          1.53 1.53 
35 -0.94 -1.01 -1.24 -1.59          -1.53 -1.53 
36 -0.93 -1.00 -1.19 -1.63         -1.53 -1.53 

OCT 

37 -0.93 -1.00 -1.09 -1.67        -0.82 -1.51 -1.16 
38 -0.93 -1.00 -1.19 -1.76        -0.82 -1.77 -1.29 
39 -0.93 -0.98 -1.14 -1.76        -0.82 -1.50 -1.16 
40 -0.86 -0.95 -1.14 -1.76         -0.82   -0.82 

NOV 

41 -0.78 -0.82 -1.14 -1.72   -0.93 -0.42   -0.95 -1.50 -0.95 
42 -0.73 -0.83 -1.10 -1.66  -0.86 -0.40  -0.77 -1.50 -0.88 
43 -0.73 -0.83 -1.06 -1.71 -0.91 -0.88 -0.42  -0.80 -1.50 -0.90 
44 -0.74 -0.82 -1.03 -1.66 -0.90 -0.88     -0.80   -0.84 

DEC 

45 -0.74 -0.94 -1.13 -1.69 -0.87        -1.52 -1.52 
46 -0.73 -0.94 -1.20 -1.60 -0.83        -1.52 -1.52 
47 -0.73 -0.87 -1.27 -1.59 -0.79        -1.53 -1.53 

48 -0.75 -0.70 -1.13 -1.59 -0.84     -0.70     -0.70 

Average   -0.60 -0.86 -0.88 -1.45 -1.36 -0.80 -0.54 -0.59     -0.74 
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Table 12.  Wheat Basis - Yuma M&M Elevator  ($/Bushel) 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.50 -0.56 -0.72 -1.11 -1.55 -0.73 -0.75 -0.30 -0.70 -0.80 -0.66 
2 -0.47 -0.54 -0.68 -1.19 -1.48 -0.74 -0.70 -0.30 -0.65 -0.80 -0.64 
3 -0.41 -0.56 -0.66 -1.10 -1.56 -0.75 -0.66 -0.25 -0.68 -0.80 -0.63 
4 -0.50 -0.61 -0.66 -1.04 -1.53 -0.75 -0.64 -0.25 -0.60 -0.80 -0.61 

FEB 

5 -0.42 -0.50 -0.60 -1.06 -1.58 -0.76 -0.60 -0.25 -0.60 -0.81 -0.60 
6 -0.40 -0.46 -0.58 -1.06 -1.58 -0.75 -0.60 -0.25 -0.95 -0.80 -0.67 
7 -0.37 -0.44 -0.54 -1.04 -1.52 -0.73  -0.35 -0.55 -0.80 -0.61 
8 -0.23 -0.72 -0.49 -1.05 -1.51 -0.60 -0.55 -0.24 -0.52 -0.80 -0.54 

MAR 

9 -0.30 -0.30 -0.49 -1.16 -1.60 -0.80 -0.54 -0.30 -0.52 -0.92 -0.62 
10 -0.27 -0.48 -0.48 -1.11 -1.54 -0.77 -0.55 -0.41 -0.53 -0.85 -0.62 
11 -0.25 -0.93 -0.47 -1.05 -1.46 -0.77 -0.45 -0.55 -0.53 -0.85 -0.63 
12 -0.19 -0.69 -0.47 -1.03 -1.53 -0.77 -0.45 -0.64 -0.53 -0.85 -0.65 

APR 

13 -0.20 -0.61 -0.46 -1.04 -2.37 -0.77 -0.45 -0.66 -0.53 -0.85 -0.65 
14 -0.18 -0.68 -0.50 -1.05 -1.57 -0.74 -0.45 -0.65 -0.49 -0.86 -0.64 
15 -0.20 -0.71 -0.47 -1.17 -1.50 -0.76 -0.45 -0.65 -0.47 -0.86 -0.64 
16 -0.19 -0.78 -0.46 -1.13 -1.62 -0.76 -0.45 -0.61 -0.43 -0.85 -0.62 

MAY 

17 -0.18 -0.68 -0.54 -1.34 -1.18 -0.87 -0.50 -0.61 -0.46 -0.95 -0.68 
18 -0.16 -0.76 -0.55 -1.29 -1.22 -0.86 -0.50 -0.60 -0.44 -0.95 -0.67 
19 -0.25 -0.78 -0.60 -1.29 -1.25 -0.76 -0.51 -0.55 -0.50 -0.95 -0.65 
20 -0.29 -0.74 -0.67 -1.28 -1.22 -0.78 -0.44 -0.45 -0.50 -0.95 -0.62 

JUN 

21 -0.42 -0.65 -0.72 -1.33 -1.12 -0.73 -0.43 -0.45 -0.50 -0.80 -0.58 
22 -0.47 -0.91 -0.68 -1.38 -1.05 -0.71 -0.41 -0.44 -0.50 -0.95 -0.60 
23 -0.52 -0.80 -0.69 -1.48 -1.00 -0.61  -0.51 -0.48 -0.95 -0.64 
24 -0.49 -0.80 -0.69 -1.47 -0.99 -0.64 -0.28 -0.48 -0.50 -0.93 -0.56 

JUL 

25 -0.57 -0.98 -0.88 -1.59 -1.02 -0.83 -0.38 -0.38 -0.58 -1.15 -0.66 
26 -0.59 -0.93 -0.77 -1.71 -0.92 -0.85 -0.34 -0.48 -0.56 -1.21 -0.69 
27 -0.73 -0.86 -0.88 -1.75 -0.94 -0.80 -0.20 -0.50 -0.59 -1.25 -0.67 
28 -0.79 -0.92 -1.03 -1.67 -0.95 -0.80 -0.20 -0.60 -0.59 -1.25 -0.69 

AUG 

29 -0.81 -0.89 -1.04 -2.02 -0.98 -0.85  -0.70 -0.57 -1.25 -0.84 
30 -0.80 -0.86 -1.05 -1.95 -0.97 -0.85 -0.19 -0.64 -0.55 -1.26 -0.70 
31 -0.81 -0.81 -1.07 -1.75 -0.95 -0.75 -0.20 -0.65 -0.55 -1.25 -0.68 
32 -0.82 -0.88 -1.05 -1.50 -0.99 -0.75 -0.19 -0.65 -0.77 -1.25 -0.72 

SEP 

33 -0.99 -0.94 -1.20 -1.66 -1.12 -0.95 -0.29 -0.75 -0.78 -1.53 -0.86 
34 -0.98 -0.89 -1.18 -1.60 -1.02 -0.90 -0.22 -0.79 -0.77 -1.53 -0.84 
35 -0.96 -0.89 -1.18 -1.60 -1.01 -0.90 -0.28 -0.78 -1.03 -1.53 -0.90 
36 -0.98 -0.87 -1.17 -1.60 -1.05 -0.90 -0.30 -0.80 -0.77 -1.53 -0.86 

OCT 

37 -1.00 -0.94 -1.06 -1.62 -1.05 -0.85 -0.31 -0.81 -0.77 -1.53 -0.85 
38 -0.91 -0.88 -1.15 -1.61 -0.96 -0.81 -0.30 -0.80 -0.77 -1.49 -0.83 
39 -0.88 -0.85 -1.14 -1.68 -0.91 -0.74 -0.30 -0.75 -0.76 -1.75 -0.86 
40 -0.81 -0.72 -1.12 -1.70 -0.86 -0.75 -0.28 -0.75 -0.76 -1.48 -0.80 

NOV 

41 -0.56 -0.72 -1.13 -1.70 -0.80 -0.73 -0.26 -0.75 -0.81   -0.64 
42 -0.47 -0.76 -1.06 -1.62 -0.72 -0.73 -0.25 -0.69 -0.77 -1.48 -0.79 
43 -0.55 -0.72 -1.10 -1.60 -0.72 -0.69 -0.29  -0.77 -1.48 -0.81 
44 -0.64 -0.67 -1.13 -1.64 -0.79 -0.70 -0.32 -0.61 -0.77 -1.48 -0.78 

DEC 

45 -0.68 -0.86 -1.16 -1.66 -0.69 -0.80 -0.25  -0.90   -0.65 
46 -0.76 -0.76 -1.11 -1.58 -0.68 -0.79 -0.30  -0.92 -1.50 -0.88 
47 -0.62 -0.78 -1.23 -1.45 -0.67 -0.75 -0.30  -0.75 -1.50 -0.83 

48 -0.54 -0.81 -1.13 -1.75 -0.68 -0.75 -0.31 -0.70 -0.75 -1.51 -0.80 

Average   -0.54 -0.75 -0.83 -1.42 -1.17 -0.77 -0.39 -0.55     -0.70 
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 All Sites Average Basis 

Month Week 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

5 Year 
Weekly 

Avg 

JAN 

1 -0.52 -0.72 -0.70 -1.15 -1.59 -0.78 -0.78 -0.30 -0.35 -0.78 -0.60 
2 -0.49 -0.70 -0.67 -1.23 -1.54 -0.76 -0.69 -0.26 -0.21 -0.79 -0.54 
3 -0.48 -0.71 -0.67 -1.12 -1.60 -0.76 -0.68 -0.24 -0.22 -0.79 -0.54 
4 -0.55 -0.71 -0.71 -1.07 -1.59 -0.74 -0.65 -0.25 -0.09 -0.79 -0.50 

FEB 

5 -0.46 -0.65 -0.68 -1.10 -1.59 -0.79 -0.67 -0.27 -0.50 -0.79 -0.60 
6 -0.43 -0.61 -0.66 -1.08 -1.59 -0.77 -0.64 -0.31 -0.79 -0.79 -0.66 
7 -0.40 -0.62 -0.64 -1.07 -1.58 -0.76 -0.65 -0.37 -0.49 -0.79 -0.61 
8 -0.27 -0.93 -0.60 -1.06 -1.58 -0.63 -0.60 -0.34 -0.49 -0.85 -0.58 

MAR 

9 -0.35 -0.62 -0.59 -1.13 -1.63 -0.78 -0.55 -0.30 -0.06 -0.85 -0.51 
10 -0.33 -0.65 -0.59 -1.11 -1.62 -0.79 -0.51 -0.35 -0.12 -0.84 -0.52 
11 -0.32 -0.80 -0.58 -1.08 -1.60 -0.79 -0.46 -0.41 -0.16 -0.84 -0.53 
12 -0.30 -0.76 -0.57 -1.07 -1.61 -0.79 -0.48 -0.49 -0.18 -0.84 -0.56 

APR 

13 -0.26 -0.74 -0.57 -1.06 -1.78 -0.81 -0.50 -0.53 -0.42 -0.84 -0.62 
14 -0.26 -0.76 -0.58 -1.08 -1.62 -0.80 -0.52 -0.55 -0.43 -0.84 -0.63 
15 -0.27 -0.76 -0.57 -1.13 -1.54 -0.78 -0.52 -0.54 -0.41 -0.84 -0.62 
16 -0.26 -0.86 -0.57 -1.18 -1.75 -0.81 -0.52 -0.54 -0.42 -0.89 -0.64 

MAY 

17 -0.22 -0.77 -0.67 -1.30 -1.37 -0.88 -0.56 -0.56 -0.46 -0.93 -0.68 
18 -0.25 -0.78 -0.68 -1.31 -1.36 -0.82 -0.59 -0.57 -0.47 -0.93 -0.68 
19 -0.29 -0.79 -0.69 -1.32 -1.32 -0.79 -0.57 -0.55 -0.47 -0.93 -0.66 
20 -0.30 -0.77 -0.70 -1.37 -1.29 -0.79 -0.56 -0.49 -0.47 -0.86 -0.63 

JUN 

21 -0.37 -0.74 -0.72 -1.38 -1.19 -0.80 -0.47 -0.53 -0.46 -0.90 -0.63 
22 -0.42 -0.91 -0.73 -1.44 -1.15 -0.80 -0.40 -0.52 -0.47 -0.94 -0.62 
23 -0.49 -0.81 -0.74 -1.52 -1.11 -0.65  -0.50 -0.46 -0.92 -0.63 
24 -0.51 -0.82 -0.78 -1.54 -1.10 -0.59 -0.36 -0.49 -0.02 -1.03 -0.50 

JUL 

25 -0.57 -0.98 -0.96 -1.65 -1.05 -0.77 -0.41 -0.36 -0.26 -1.20 -0.60 
26 -0.65 -0.97 -0.96 -1.66 -1.01 -0.79 -0.20 -0.41 -0.26 -1.26 -0.58 
27 -0.73 -0.95 -0.98 -1.80 -1.01 -0.78 -0.16 -0.48 -0.17 -1.27 -0.57 
28 -0.76 -0.95 -1.02 -1.64 -1.03 -0.81 -0.16 -0.57 -0.50 -1.29 -0.66 

AUG 

29 -0.76 -0.91 -1.06 -1.83 -1.02 -0.82 -0.17 -0.63 -0.53 -1.29 -0.69 
30 -0.80 -0.85 -1.06 -1.81 -0.99 -0.80 -0.18 -0.64 -0.53 -1.29 -0.69 
  -0.80 -0.84 -1.08 -1.66 -0.94 -0.79 -0.19 -0.64 -0.58 -1.29 -0.70 

32 -0.79 -0.85 -1.08 -1.50 -0.96 -0.76 -0.19 -0.64 -0.63 -1.41 -0.73 

SEP 

33 -0.91 -1.00 -1.22 -1.63 -1.14 -0.95 -0.30 -0.75 -0.59 -1.54 -0.82 
34 -0.95 -0.99 -1.22 -1.62 -1.08 -0.92 -0.23 -0.76 -0.58 -0.77 -0.65 
35 -0.94 -0.99 -1.22 -1.61 -1.08 -0.92 -0.32 -0.75 -0.59 -1.54 -0.82 
36 -0.94 -0.98 -1.19 -1.63 -1.06 -0.90 -0.32 -0.76 -0.55 -1.54 -0.81 

OCT 

37 -0.95 -0.97 -1.10 -1.62 -1.06 -0.86 -0.35 -0.76 -0.68 -1.52 -0.84 
38 -0.93 -0.92 -1.18 -1.68 -1.00 -0.85 -0.35 -0.71 -0.67 -1.64 -0.84 
39 -0.93 -0.90 -1.16 -1.69 -0.92 -0.81 -0.35 -0.71 -0.70 -1.64 -0.84 
40 -0.87 -0.86 -1.15 -1.69 -0.93 -0.79 -0.36 -0.71 -0.64 -1.49 -0.80 

NOV 

41 -0.80 -0.78 -1.12 -1.68 -0.88 -0.82 -0.37 -0.65 -0.68 -1.51 -0.80 
42 -0.76 -0.74 -1.09 -1.62 -0.83 -0.79 -0.36 -0.67 -0.56 -1.50 -0.78 
43 -0.76 -0.71 -1.06 -1.66 -0.80 -0.79 -0.36 -0.65 -0.62 -1.47 -0.78 
44 -0.75 -0.70 -1.05 -1.65 -0.85 -0.77 -0.35 -0.55 -0.53 -1.38 -0.71 

DEC 

45 -0.75 -0.84 -1.16 -1.74 -0.78 -0.83 -0.29 -0.40 -0.68 -1.51 -0.74 
46 -0.76 -0.81 -1.18 -1.62 -0.76 -0.79 -0.30 -0.45 -0.62 -1.51 -0.73 
47 -0.73 -0.78 -1.26 -1.59 -0.75 -0.78 -0.30 -0.45 -0.68 -1.51 -0.74 

48 -0.73 -0.73 -1.12 -1.63 -0.77 -0.78 -0.32 -0.30 -0.67 -1.48 -0.71 

Average   -0.58 -0.81 -0.88 -1.43 -1.22 -0.79 -0.42 -0.51     -0.67 
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CROP ENTERPRISE COST ESTIMATES FOR 2016 IN NORTHEASTERN COLORADO 

Brent Young – Agriculture and Business Management Specialist 

Dennis A. Kaan – Golden Plains Area Director  

Introduction 
Estimated production costs and returns for the major crops 
grown in Northeastern Colorado are included in this section 
for 2016.  It would only be fair to call the following cost of 
production estimates, or budgets, “typical” and hopefully rep-
resentative of the area.  These budgets are not averages, but 
rather represent typical costs as reported by producers in 
Northeastern Colorado and from data provided by the USDA
-NASS Colorado field office.  These budgets represent no 
one single individual, as all producers are different with 
unique management techniques, machinery complements, 
chemical applications, market timing and uncontrollable for-
tune with frost, hail, rain and insects.  No attempt was made 
to conform these results to ideal production recommenda-
tions.  Our goal is simply to report typical production costs 
from actual production. 

 

These cost of production estimates conformed to the tradi-
tional economic method of accounting for all variable and 
fixed costs of production.  Starting in 2006, the Mississippi 
State Budget generator became the software of choice to de-
velop the enterprise budgets.  Expected returns on land are 
capitalized using a capitalization rate based on the “real” rate 
of interest, which is the rate of interest paid minus the infla-
tion rate.  Net receipts need to be large enough to give the 
operator a four percent return on the land investment.  If 
receipts are large enough to cover these items, the operator 
then has a positive return to management and risk.  From a 
business management standpoint, farmers must earn positive 
receipts in order to provide for family living expenses, pay 
debt, earn positive returns on their investments and make 
new investments when feasible. 

 

Variability in Input Use and Conditions 

Caution is urged when using these ‘typical’ production cost 
and return estimates.  This is especially true for agricultural 
lenders, appraisers, insurance adjusters, landlords and govern-
ment agencies.  Even among this survey group, which was 
pre-screened to be typical of the area, there were great differ-
ences.  These differences were seldom due to good or bad 
management, but rather due to a variety of weather and pest 
conditions, soils, and irrigation management.   

 

Table 1 lists typical fertilizer rates for the crops specified in 
this publication.  Again, these rates are not meant to be rec-
ommendations for fertilizer requirements, but rather are typi-
cal rates reported by producers participating in the survey 

process.  Also, the survey instrument does not inquire as to 
the usage of soil testing by producers for plant nutrients.  As 
a result, no correlation can be made between the typical ferti-
lizer rate reported and actual plant nutrient requirements. 

 

In addition to crop yield and input rates, the survey instru-
ment sent to producers asked for cultural practices, machin-
ery compliments and machinery values.  Machine cost varia-
bility from one producer to the next was often impacted by 
management choices.  An operator that chooses to purchase 
newer machinery may feel they realize enough from increased 
dependability and lower repair costs that the extra investment 
is warranted.  The typical machine complement in use is 7 to 
15 years of age.  When replacement machines are purchased 
they are not always new.  As stated previously, positive re-
turns to “management and risk” would have to be used to 
initiate replacement machinery purchases if that is a manage-
ment priority. 

 
Price Received 
As always, a key management perspective for producers will 
be to pay close attention to production costs, marketing plans 
and price information.  This is especially important in the 
current environment of rising commodity prices as produc-
tion costs, and land rents have begun to rise again as well, 
putting pressure on profits in future years if commodity pric-
es fall below their current levels.  All local commodity prices 
were above FSA established loan rates for the 2016 marketing 
year.  Table 2 presents a summary of the county loan rates for 
the Golden Plains Area. 

 

Estimated Production Costs and Returns for Irrigated Crops 
Tables 3 through 9 describe enterprise production costs and 
returns for irrigated crops in Northeastern Colorado.  These 
enterprises include alfalfa, dry edible beans, corn, sugar beets, 
oil sunflowers, soybeans and winter wheat.  All irrigated 
budgets are produced under center pivot irrigation.  The alfal-
fa enterprise is assumed to be in production 5 years.  Alfalfa 
establishment costs are amortized over a 5-year time period as 
a result.  Crop rotations for dry bean production typically as-
sumed production once every three or four years.  Crop rota-
tions that include sugar beets typically assumed production of 
these crops once every four years.  Corn was the crop typical-
ly used to fill out the rotations.  Tables 10, 11, and 12 de-
scribe irrigated corn, sugar beet, and winter wheat enterprises 
for the South Platte River valley.  These enterprises also as-
sume center pivot irrigation and sugar beet production once 
every four years. 
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Estimated Production Costs and Returns for Dryland Crops 
Many dryland producers are adopting a two crop in three-year 
system such as wheat-corn-fallow, wheat-sunflower-fallow, or 
wheat-millet-fallow.  As a result there are two dryland winter 
wheat budgets defined in this report.  Table 13, the conven-
tional wheat-fallow budget, charges all fallow costs against the 
wheat crop, employing traditional tillage operations for weed 
control in the fallow period.  Tables 14 through 17 describe 
reduced-till intensive cropping system enterprises for winter 
wheat, corn, millet, and oil-type sunflowers.  In these reduced
-till intensive cropping system budgets, fallow expenses from 
wheat harvest to summer crop planting (9 months) are 
charged to the summer crop enterprise.  Fallow expenses 
from summer crop harvest to wheat planting (11 months) are 
charged to the wheat enterprise.  Fallow operations include a 
combination of herbicide use and tillage operations for weed 
control in the reduced-till budgets.  

 

The breakeven analysis feature at the bottom of each budget 
allows us to see the per acre bottom line effect of positive or 
negative changes in price and/or yield while holding all inputs 
constant.  By matching various different scenarios in this way, 
we can get a feeling for the relative production and marketing 
risks of each crop enterprise.  In Table 5 - Irrigated Corn, 
price received was $3.70/bushel while quantity harvested was 
260 bushel/acre.  For the 2015 crop year, this combination 
results in $303.96 net receipts per acre before factor pay-
ments (Row 3, Column 3).  The result of a 25% reduction in 
yield holding price constant at $3.70/bushel is $63.46 per acre 
returns over direct costs, a net loss of $240.50 per acre, (Row 
1, Column 3).  It should be noted that the 25% (+/-) ranges 
shown in these tables are meant for illustration purposes only 
and do not represent the worst or best case scenarios for any 
crop enterprise.  

Table 1.  Typical Fertilizer Application Rates for Irrigated and Dryland Crops. 

 

1 These values are typical rates reported by producers participating in the survey process and are not meant to be recommen-
dations for fertilizer requirements. 

   Nitrogen (N)1  Phosphate (P)1  Potassium (K)1 

 	 Lbs/Acre  Lbs/Acre  Lbs/Acre 

Irrigated Crops	         

  Corn  218  45  15 

  Sugar Beets  160  35  0 

  Pinto Beans  52  65  16 

  Winter Wheat  60  12  0 

  Potatoes  280  148  150 

  Alfalfa  65  60  73 

  Corn, South Platte Valley  175  30  50 

  Sugar Beets, South Platte Valley  120  35  60 

Dryland Crops	         

  Winter Wheat  40  12  0 

  Corn  60  32  24 

  Oil Sunflowers  50  10  0 

  Millet  25  0  0 
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Table 2.  National Loan Rates for Wheat, Corn, Sunflowers and Soybeans  (2016 Crop Year) 

 

Crop  Unit 
Aver-

age 
Kit Carson  Phillips  Sedgwick  Washington  Yuma 

                
Wheat  $/Bu  3.03  3.03  3.02  3.02  3.08  3.02 
Corn  $/Bu  2.00  2.04  1.97  1.97  2.10  2.02 
Sunflow-
er 

$/Cwt  11.01  11.12  10.98  10.91  10.98  11.06 

Soybeans  $/Bu  4.69  4.74  4.65  4.65  4.65  4.74 
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COST OF PRODUCTION TRENDS FOR IRRIGATED AND DRYLAND CROPS 

IN THE GOLDEN PLAINS AREA, 2016 - 2012 

Dennis A. Kaan, Golden Plains Area Director 

Brent Young, Agriculture and Business Management Specialist 

Each year, irrigated and dryland crop enterprise budgets are 
published in the Golden Plains Area Agricultural Handbook.  
These budgets are compiled using production and price data 
obtained from producers surveyed for each production sea-
son.  No attempt is made each year to average data over time 
or to include the effects of farm program payments on net 
income.  This paper will evaluate cost of production trends 
over a five year time period and the contribution of farm pro-
gram payments or crop insurance indemnity payments for the 
crop enterprise budgets published in this handbook.  Irrigat-
ed crops include alfalfa, pinto beans, corn, potatoes, sugar 
beets and wheat.  Dryland crops include reduced-till wheat, 
corn, millet and oil-type sunflowers. 

 

ARC-CO and PLC Payments 

The Agricultural Act of 2014 provided farmers and ranchers 
with a unique opportunity to custom design the Title 1 Com-
modity Programs to meet the needs of their individual opera-
tions. Growers were able to reallocate base acres, update pro-
gram crop yields, and choose between three different com-
modity programs, Price Loss Coverage (PLC), Agriculture 
Risk Coverage-County (ARC-CO), and Agriculture Risk Cov-
erage-Individual (ARC-IC).  

 

Base acre reallocation was determined by the acres planted to 
program crops in 2009 through 2012. In most cases produc-
ers chose the allocation (current or reallocation) that would 
result in the largest share of program crops associated with 
greater program payments. Nationally, US crop producers 
increased corn base acres by 12.8 million acres, soybean base 
acres increased by 4.7 million acres, and wheat base acres 
decreased by 9.9 million acres.   

 

In addition to reallocating base acres, the Agricultural Act of 
2014 allowed producers an opportunity to update counter-
cyclical yields on program crops. In many cases producers 

had not updated yields since the early 1980’s. Nationwide 
yields of corn, soybeans and wheat increased by 30% over the 
counter-cyclical yields. 

 

Agricultural producers were required to select PLC, ARC-CO 
or ARC-IC. Nationally, 96% of soybean producers, 91% of 
corn producers, and 66% of wheat producers chose ARC-
CO. Colorado producers selected the ARC-CO at lower rates 
than national trends. In Colorado soybean, corn, and wheat 
producers selected ARC-CO by 68%, 65% and 32% respec-
tively. 

 

Program payments for PLC and ARC-CO are partially deter-
mined by the Marketing Year Average (MYA) of the underly-
ing commodity and as such if a payment is triggered it’s paid 
in the following year. Golden Plains Area producers received 
their 2014 program payments in November 2015. PLC pay-
ments for corn in 2014 were $.05/bu. and wheat did not trig-
ger a PLC payment.  

 

Since 2005, the Mississippi State University Budget generator 
has been used to formulate the enterprise budgets in Colora-
do.  This software matches enterprise specific equipment and 
inputs to estimate operating, input, depreciation and interest 
costs.  The budgets generated with this software account for 
labor and capital payments in the machinery operating and 
ownership categories.  Categories such as labor, fuel, repairs 
and operating interest are included as machinery operating 
costs in the pre and post-harvest categories.  All other chang-
es in format will be explained in footnotes. 

 

Each crop enterprise budget presented in Tables 1 through 9 
contains four major sections; revenue, direct costs, property 
and ownership costs and breakeven prices.  The columns 
show the five-year average and data for each year for 2016 
through 2012.   
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The first section of the budget is gross receipts from produc-
tion.  Price received data is derived from producer surveys 
collected in the data gathering process.  If typical price re-
ceived was below the Marketing Year Average price for a par-
ticular commodity, an estimate for an ARC-CO or PLC pay-
ment is included in the trend analysis.  Crop insurance indem-
nity payments are also included in the revenue section if ap-
plicalble.  Crop insurance is based on a Crop Revenue Cover-
age (CRC) policy for wheat and corn and Multi-Peril Crop 
Insurance (MPCI) for sunflowers. 

  

The next section of the budget describes the cost of produc-
tion for each crop enterprise.  Direct costs are broken down 
into preharvest, harvest, and property and ownership costs.  
Preharvest costs include variable costs of production such as 
fertilizer, seed, herbicide, fuel and lube and others.  These 
items can vary with the level of production in the enterprise.  
Harvest costs include paid labor, and fuel and lube costs for 
harvest machinery.  Property and ownership costs include 
fixed costs of production such as depreciation, insurance, 
taxes and overhead expenses.  These cost items must be ac-
counted for whether production occurs or not.  Net income 
before adjustments for unpaid labor, capital investment and 
land investment is calculated following the cost sections of 
the budget.  The next part of the budget presents calculation 
of these factors of production.  Finally, a return to manage-
ment and risk is calculated. 

 

The last section of each crop enterprise budget calculates 
breakeven prices to cover operating costs, direct costs and 
factor payments.  Annual breakeven prices are calculated by 

dividing each level of cost investment by crop yield.  This 
breakeven price does not factor in government payments or 
crop insurance indemnity payments. 

 

Figures 1 through 27 present a graphical representation of 
revenue, cost and breakeven sections of each enterprise budg-
et.  For each enterprise, the first graph depicts the contribu-
tion of production revenue, farm program payments and crop 
insurance indemnity payments (when applicable) to total rev-
enue.  In general, congressional intent of the 1996 Farm Bill 
for declining contribution of farm program payments to farm 
income can be seen in these graphs.   

 

The second graph depicts the breakdown of costs in each 
enterprise budget.  Costs are broken down into operating 
costs (preharvest and harvest), property and ownership costs 
and factor payments.  The contribution of these costs to total 
enterprise costs can clearly be seen in these graphs.   

 

The third graph in the series plots breakeven costs to cover 
operating costs (harvest and preharvest), direct costs 
(operating plus property and ownership) and direct costs plus 
factor payments along with marketing year average price re-
ceived for each crop.  These graphs show the relationship 
between breakeven costs and market prices and show the 
importance of market planning to cover various cost levels in 
each enterprise budget.  
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Figure 1. Irrigated Alfalfa Revenue per Acre, 2016-2012 

Figure 3. Irrigated Alfalfa Marketing Year Average 
Price and Enterprise Breakeven Prices, 2016-2012 

Figure 4. Irrigated Pinto Beans Revenue per Acre, 2016-2012 

Figure 6. Irrigated Pinto Beans Marketing Year Aver-
age Price and Enterprise Breakeven Prices, 2016-2012 

Figure 2. Irrigated Alfalfa Cost of  Production per 
Acre, 2016-2012 

Figure 5. Irrigated Pinto Beans Cost of  Production 
per Acre, 2016-2012 
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Figure 7. Irrigated Corn Revenue per Acre, 2016-2012 

Figure 8. Irrigated Corn Cost of  Production per Acre, 
2016-2012 

Figure 9. Irrigated Corn Marketing Year Average Price 
and Enterprise Breakeven Prices, 2016-2012 

Figure 10. Irrigated Sugar Beets Revenue per Acre, 
2016-2012 

Figure 11. Irrigated Sugar Beets Cost of  Production 
per Acre, 2016-2012 

Figure 12. Irrigated Sugar Beets Marketing Year Aver-
age Price and Enterprise Breakeven Prices, 2016-2012 
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Figure 13. Irrigated Wheat Revenue per Acre, 2016-
2012 

Figure 14. Irrigated Wheat Cost of  Production per 
Acre, 2016-2012 

Figure 15. Irrigated Wheat Marketing Year Average 
Price and Enterprise Breakeven Prices, 2016-2012 

Figure 16. Reduced-Till Dryland Wheat Revenue per 
Acre, 2016-2012 

Figure 17. Reduced-Till Dryland Wheat Cost of  Pro-
duction per Acre, 2016-2012 

Figure 18. Reduced-Till Dryland Wheat Marketing Year Average 
Price and Enterprise Breakeven Prices, 2016-2012 
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Figure 19. Dryland Corn Revenue per Acre, 2016-2012 

Figure 20. Dryland Corn Cost of  Production per Acre, 
2016-2012 

Figure 21. Dryland Corn Marketing Year Average Price 
and Enterprise Breakeven Prices, 2016-2012 

Figure 22. Dryland Millet Revenue per Acre, 2016-2012 

Figure 23. Dryland Millet Cost of  Production per Acre, 
2016-2012 

Figure 24. Dryland Millet Marketing Year Average Price and 
Enterprise Breakeven Prices, 2016-2012 
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Figure 25. Dryland Oil-Type Sunflowers Revenue per 
Acre, 2016-2012 

Figure 26. Dryland Oil-Type Sunflower Cost of  Pro-
duction per Acre, 2016-2012 

Figure 27. Dryland Oil-Type Sunflower Marketing Year 
Average Price and Enterprise Breakeven Prices, 2065-2012 
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LIVESTOCK ENTERPRISE BUDGET PRINCIPLES 

Dennis Kaan – Golden Plains Area Director 

Norm Dalsted -  Farm Management Specialist  

Colorado State University Extension 

Introduction|  An enterprise is defined as a single crop or 
livestock commodity being produced.  Most farms or 
ranches consist of a combination of several enterprises.  An 
enterprise budget is a listing of all estimated income and 
expenses associated with a specific enterprise to help evalu-
ate its profitability.  An enterprise budget can be developed 
for each current or future enterprise in a farm plan.  Each is 
developed on the basis of a common unit such as one acre 
or one head of livestock.  This permits comparison of the 
profit for alternative and competing enterprises. 

Developing an Enterprise Budget|   Enterprise budgets 
can be organized and presented in several different formats, 
however, they typically contain three sections:  1) Variable 
or operating costs; 2) Fixed costs; and 3) Income.  The fol-
lowing are four basic steps in developing an enterprise 
budget. 

 The first step is to estimate variable costs.  In the case 
of livestock such expenses would include feed, veteri-
nary, repairs, fuel, labor, etc. 

 The second step is the development an assessment of 
fixed costs.  Fixed costs include, but are not limited to, 
machinery,  breeding stock replacement and land debt 
payments, lease payments and overhead charges like 
insurance, taxes and interest. 

 The third step in the process is to estimate the total 
production and realistic expected commodity price. 

 The last step is to determine net returns (profits) for 
the given enterprise.  Net returns represent that income 
which is left for the farm or ranch manager and his 
family to live on, pay debts, invest or save. 

The primary weakness of the budget is that it presents in-
come and cost data for only one situation.  The use of com-
puterized budgets will allow you to ask many “what if” 
questions, thus allowing greater flexibility of the enterprise 
budget as a management decision tool.  Finally, the enter-
prise budget ignores the impact of one enterprise on other 

enterprises.  For example, a dairy enterprise may compete 
for a limited labor supply, particularly when it causes delays 
in planting or harvesting of grain crops. 

Livestock Enterprise Budgets|  Livestock budgets fol-
low the same general format as crop budgets but are often 
more difficult to complete because there is a problem of 
accounting for multiple outputs such as calves, culls cows 
and cull bulls for a beef cow enterprise or lambs, wool, cull 
ewes and cull rams for a sheep enterprise.  A second prob-
lem is a proper accounting for the cost of raising or pur-
chasing replacement animals to maintain a breeding herd.  
Thirdly is the problem of determining a proper charge for 
farm raised feed, pasture or crop residues used in the live-
stock enterprise. 

Break-Even Factors for the Cow/Calf Operator| While 
the producer has little or no control over market prices, he 
does have at least some control over the price needed to 
break even.  Three important factors of break-even prices 
for the cow/calf producer are:  1) Annual cow costs; 2) Per-
cent calf crop; and 3) Weaning weights.  Break-even selling 
prices for weaned calves are presented in Table 1.  Factors 
affecting annual cow costs are expenses for feed, pasture or 
range leases, vet and medicine, marketing, utilities, labor, 
fuel, machinery and facility repairs, interest, depreciation, 
property taxes, etc. 

Percent of calf crop is the number of calves weaned per 100 
cows exposed the previous breeding season.  The two ma-
jor factors affecting this are:  1) Failure to conceive at 
breeding, and 2) Death loss at or near birth.  Calving diffi-
culties play an important role in both areas through actual 
losses at birth and by delaying the subsequent rebreeding.  
Weaning weight is significantly influenced by the age of the 
calf at weaning.  Calves born in the first three weeks of 
calving season average 70 pounds heavier than those born 
in the last three weeks.  Once a cow starts calving late, she 
tends to always calve late unless she is left open for a year.  
Obviously, there are numerous factors affecting percent calf 
crop and weaning weights.  However, three pieces of infor-



 

Golden Plains Area 2016 Agricultural Handbook 

103 

mation, kept on an annual basis for each cow, can provide a 
basis for evaluating the current status of the herd and sug-
gest areas for improvement.  These three pieces of infor-
mation are:  1) calving date; 2) calving ease, and 3) actual 
weaning weights. 

Summary:  Enterprise budgets are a tool Colorado produc-
ers can use to assist them in making management decisions 
involving production, financial requirements and marketing 
strategies.  Although enterprise budgets have been used 
primarily for production planning, like identifying the most 
profitable enterprise to produce, they also provide valuable 
information about dollar needs and the timing of those 
needs.  Marketing decisions must be continually evaluated, 
and should impact the quantity of various products that a 
farmer/rancher decides to produce.  With increased costs 

of inputs, including money, producers must concern them-
selves with financial and marketing management decisions.  
Enterprise budgets are a tool to help evaluate some of these 
important management decisions. 

Tables 1 through 11 contain enterprise budgets (Cost-
Return Budgets) for various classes of livestock.  The Cost-
Return Budgets have been taken from the Kansas State 
University AgManager.info web site (www.agmanager.info).  
Glynn Tonsor  and Robin Reid are the authors of the cost-
return budgets.  Glynn and Robin are located in the Depart-
ment of Agricultural Economics, K-State Research and Ex-
tension, Kansas State University, Manhattan, KS. 
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Table 1. Beef Cow-Calf Enterprise Budget 

 KSU Beef Cow‐Calf Budget 2017 Produc on Year (as of March 1st, 2017) 

                  

Produc on Efficiency Informa on                 

Weaning Percentage  91.0%               

Cow Replacement Percentage  16.0%               

                   

Revenue Price Unit   Qty Unit       
Total per Year 

per Cow 

Weaned Calf Sale   $           127.59  per cwt  x  550 lbs  x  0.91   =   $               638.59  

Cull Cows   $             67.25  per cwt  x  1250 lbs  x  0.16   =   $               134.50  

Other Income                   

  Gross Income                          $               773.09  

                  

Variable Costs                           

Pasture   $             20.00  per acre  x  9.5  total acres   =   $               190.00  

Crop Residue   $             15.00  per acre  x  2.0  total acres   =   $                 30.00  

Harvested Forage   $             65.00  per ton  x  2.25  total tons   =   $               146.25  

Grain/Protein Supplements   $           119.08  per ton  x  833.0  total lbs   =   $                 49.60  

Mineral   $           800.00  per ton  x  100.0  total lbs   =   $                 40.00  

Other Feed   $                    ‐    per unit x  0.0 units    =   $                        ‐    

Labor   $             20.00  per hour x  8.0 total hours   =   $               160.00  

Vet Medicine/Drugs                   $                 31.00  

Replacement Females   $           674.52  per head  x  0.16 hd     =   $               107.92  

Annual Bull Charge or A.I.                   $                 43.00  

Other Livestock Breeding/Marke ng                 $                 24.00  

U li es,Gas, Fuel, Oil                   $                 45.00  

Machinery, Facility/Equip. Repairs                   $                 59.00  

Cash Interest Paid                   $                 27.00  

Other variable costs                        $                 18.00  

  Total Variable Costs                 $               970.77  

                  

Fixed Costs                           

Deprecia on                   $                 59.00  

Taxes                   $                   7.00  

Farm/Livestock Insurance                   $                 13.00  

Opportunity Cost of Investment                   $               157.00  

Other fixed costs                           $                        ‐    

  Total Fixed Costs                 $               236.00  

                  

Total Costs                          $           1,206.77  

                  

Income Over Variable Costs                   $            (197.68) 

Income Over Total Costs                  $            (433.68) 

                  

                   

Kansas State University, Department of Agricultural Economics ‐ www.agmanager.info 

Publica on: AM‐FMG‐CowCalf               Version‐ 3.2.2017 
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Table 2. Beef Backgrounding Enterprise Budget 
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Table 3. Beef Stocker Enterprise Budget 
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Table 4. Beef Finishing Enterprise Budget 
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Table 5. Dairy Cow Enterprise Budget - Raised Replacements 
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Table 6. Dairy Replacement Heifer Enterprise Budget 
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Table 6. Farrow to Finish Enterprise Budget 
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Table 7. Farrow to Weaned Enterprise Budget 
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Table 7. Wean to Finish Enterprise Budget 
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Table 7. Swine Nursery Enterprise Budget 
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Table 7. Swine Finishing Enterprise Budget 
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Livestock Terms, Tables, and Figures 

Chris Shelley, Area Livestock Agent 

Livestock management decisions determine the success of an 
operation.  The following section contains important infor-

mation and tools to aid livestock producers in their decision-
making and management practices.   

Livestock Nutrition Terms 

Proper livestock nutrition requires an understanding of the 
composition of animal feeds.  This section contains key terms 
and definitions for understanding feed nutrient analysis re-
sults. 

DM % - Dry Matter 

Moisture levels vary greatly between livestock feeds.  The 
material remaining in a feed after the water is removed is 
called the DM.  The DM content of a feed affects feed intake.  
The following feed analysis values are on a DM basis.   

CP % - Crude Protein 

CP is an estimation of the protein content in a feed by meas-
uring the amount of nitrogen.  On average, proteins contain 
16% nitrogen; therefore, by multiplying the nitrogen content 
by (6.25 or 100/16) gives an estimation of the protein con-
tent.   

DIP % - Degradable Intake Protein 

DIP is the fraction of the feed crude protein that is degraded 
in the rumen. It provides a nitrogen source for rumen mi-
crobes from both protein and non-protein nitrogen.   

UIP % - Undegraded Intake Protein 

UIP, also known as “by-pass” protein, is the fraction of the 
feed crude protein that passes out of the rumen undigested.  
It contributes to the metabolizable protein value.   

MP % - Metabolizable Protein 

MP is protein that is available to the animal including micro-
bial crude protein and UIP.   

NDF % - Neutral Detergent Fiber 

NDF is the percentage of fiber in a feed (cellulose and lignin) 
including hemicellulose.  There is a high correlation between 
NDF and feed intake.   

 

ADF % - Acid Detergent Fiber 

ADF is the percentage of fiber in a feed (cellulose and lignin) 
not including hemicellulose.  There is a high correlation be-
tween ADF and digestibility. 

TDN % - Total Digestible Nutrients 

TDN is the preferred value for expressing the energy content 
of feeds despite some fundamental flaws with its use.  TDN 
is generally calculated using the ADF value.  One of the is-
sues with TDN is it tends to overestimate the livestock per-
formance consuming roughages. 

NE – Net Energy 

The NE system divides the energy use into three categories 
based on the production stage of the animal.  The three cate-
gories are NE for maintenance (NEm), NE for growth 
(NEg) and NE for lactation (NEl).  The efficiency in which 
animals use the feed energy will change depending on bodily 
function.  For example, energy is used more efficiently to 
meet maintenance requirements than for muscle/tissue 
growth.  The accuracy of the NE system relies on the ability 
to predict animal intake.   

RFV – Relative Feed Value 

RFV is a value used solely for identifying the quality of hay.  
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Comparing Prices of Livestock Feeds 

Feeding livestock makes up the majority of the costs associat-
ed with livestock production.  The ability to compare and 
price one feed to another gives livestock producers the ability 
to choose least cost feeding solutions and save money.  This 
table allows the user to compare the price of feeds on a nutri-
ent or feed analysis basis. 

To use the feed price calculator, enter information that you 
know about the feed in the feed analysis table.  Feed Costs, 

Pounds per unit, and Dry Matter must be entered to perform 
calculations.  Crude protein, TDN, and Net Energy values are 
optional, but are valuable in balancing rations for livestock.  
For descriptions of these values, see the terms and definitions 
on the previous page. 

Next, use the Feed Price Comparison table to calculate prices 
per nutrient/analysis value.  Use the numbers in the calcula-
tions column to complete the Feed Price Comparison table.  
The price of the feeds in the Feed Price Comparison section 
can then be compared horizontally between feed #1 and #2. 

Table 1. Comparing Prices of Livestock Feeds 

 

Feed Analysis Information  Feed #1  Feed #2  Example  Calculation # 

Feed Name        Ex. Alfalfa  1   

Feed Cost per unit ($)        240  2   

Pounds per unit (pounds, ex: 2000 lbs)        2000  3   
Dry Matter (%)        91  4  *Use decimal form 

Crude Protein (%)        20  5    of percent’s in 
TDN (%)        58  6    calculations 

Net Energry for maintenance (Mcal/lb)        0.56  7   Ex: 91% /100 = .91 
Net Energy for gain (Mcal/lb)        0.31  8   

           

Feed Price Comparison  Feed #1  Feed #2  Example  Calculations 

Price per pound of DM ($/lb)        0.132    2/(3*4)  *Use calculation #’s 
Price per pound of CP ($/lb)        0.659    2/(3*4*5)      from above to 

Price per pound of TDN ($/lb)        0.227    2/(3*4*6)      perform the 
Price per pound of NEm ($/lb)        0.235    2/(3*4*7)      calculations. 
Price per pound of NEg ($/lb)        0.425    2/(3*4*8) 

*Use the "Calculations" column on the 
right to find feed prices for specific nutri-
ents.           
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Animal Unit Equivalents for Grazing 

Grazing management is crucial for rangeland health in Gold-
en Plains Area.  Using a stocking rate too high can lead to 
overgrazing and damage the ecology of the rangeland.  Effec-
tive grazing strategies identify forage availability and the ani-
mal units the pasture can support.  The following table allows 

livestock producers, who know their pasture’s forage availa-
bility and the appropriate stocking rate, to determine the ap-
propriate number of grazing animals by species.  Animal in-
take may fluctuate between animals and on a day-to-day basis.  
The data on following table are averages, and the assumption 
is that 1 animal unit (AU) will consume 26 pounds per day of 
air dried forage.  

Table 2. Animal Unit Equivalents for Grazing  

Animal Class AU Equivalent 

Cattle  
Cow (1,000 lb non-lactating) 

Pregnant heifer (> 18 months) 

Bull (> 24 months) 

Bull (< 24 months) 

Cow and Calf 

Yearling (> 18 months) 

Yearling (< 18 months) 

Calf (< 12 months) 

1.00 

1.00 

1.50 

1.20 

1.30 

0.90 

0.80 

0.60 

    

Sheep and Goat  
Ewe/Doe (non-lactating) 

Ewe/Doe (with lamb/kid) 

Weaned lamb/kid 

0.20 

0.30 

0.15 

    

Horse  
Draft 

Saddle 

1.50 

1.25 

    

                                    Others 
Deer 

Elk 

Pronghorn 

Bison 

0.20 

0.65 

0.12 

1.00 



 

Golden Plains Area 2016 Agricultural Handbook 

118 

Estimated Livestock Water Requirements 

Livestock use water for temperature regulation, digestion, 
growth, and many other bodily functions, making it very im-
portant for producers to know how much their livestock will 
drink.  The ambient temperature, water temperature, diet, 

growth, lactation and the animal’s activity all play a part in 
how much the animal will drink.  The following table con-
tains average water consumption for livestock at various tem-
peratures.  Actual water consumption may vary.  

 Temperature in ˚ F 
Weight in lbs 40 50 60 70 80 90 

Growing Beef Calves 

400 4.0 4.3 5.0 5.8 6.7 9.5 
600 5.3 5.8 6.6 7.8 8.9 12.7 
800 6.3 6.8 7.9 9.2 10.6 15.0 

Finishing Beef Cattle 

600 6.0 6.5 7.4 8.7 10.0 14.3 
800 7.3 7.9 9.1 10.7 12.3 17.4 

1,000 8.7 9.4 10.8 12.6 14.5 20.6 
Wintering Pregnant Beef Cowsb 

900 6.7 7.2 8.3 9.7 --- --- 
1,110 6.0 6.5 7.4 8.7 --- --- 

Lactating Beef Cows 

900 and up 11.4 12.6 14.5 16.9 17.9 16.2 
Mature Beef Bulls 

1,400 8.0 8.6 9.9 11.7 13.4 19.0 
1,600 and up 8.7 9.4 10.8 12.6 14.5 20.6 

Lactating Dairy Cowsc 

75 lbs/d milk 17.1 18.8 20.6 22.3 24.1 25.9 
Horses and Mules 

--- 8.0 8.8 9.6 10.4 11.2 12.0 
Sheep 

--- 1.5 1.9 2.3 2.7 3.1 3.5 
Goat 

--- 1.5 1.9 2.3 2.7 3.1 3.5 
Swine 

per 100 lbs 1.0 1.1 1.2 1.3 1.4 1.5 
Turkey 

per 100 lb 10.0 11.0 12.0 13.0 14.0 15.0 
Chicken 

per 100 lb 6.0 6.6 7.2 7.8 8.4 9.0 
cCalculation from Murphy et al., 1983.  Variables include typical temp fluctuations, 
dry matter intake, milk production, and salt intake.    

Table 3. Estimated Livestock Water Requirements 
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Table 4. Body Condition Score Description 

 BCS  Description 

T
hin 

1  Bone structures are sharp to the touch.  Little 
evidence of fat deposits or muscling. 

2  

Little evidence of fat deposition but some 
muscling in hindquarters.  Spinous process 
are sharp to the touch and easily seen with 
space between them. 

3  

Slight fat cover over loin, back and foreribs.  
Backbone highly visible and spinous process-
es are identifiable by touch.  Spaces between 
processes are less pronounced. 

B
orderline 

4  

Foreribs not noticeable.  12th and 13th rib 
still noticeable.  Transverse processes identifi-
able only by palpation (slight pressure), feel 
rounded rather than sharp.  Full but straight-
ness of muscling in hindquarters. 

Ideal 

5  

12th and 13th ribs not visible unless animal 
has been shrunk.  The transverse spinous 
processes can only be felt with firm pressure 
to feel rounded—not noticeable to the eye. 
Spaces between the processes not visible and 
only distinguishable with firm pressure. Areas 
on each side of the tail head are fairly well 
filled but not mounded. 

6  

Ribs fully covered, not noticeable to the eye.  
Hindquarters plump and full.  Noticeable 
sponginess to covering of foreribs and on 
each side of the tail head.  Palpation of the 
transverse process requires firm pressure. 

7  

Ends of the spinous processes can only be 
felt with very firm pressure. Spaces between 
processes can barely be distinguished at all. 
Abundant fat cover on either side of tail head 
with some patchiness evident. 

F
at 

8  

Animal taking on a smooth, blocky appear-
ance; bone structure disappearing from sight. 
Fat cover thick and spongy with patchiness 
likely. 

9  
Bone structure not seen or easily felt. Tail 
head buried in fat. Animal’s mobility may 
actually be impaired by excess amount of fat. 

Figure 1.  Body Condition Score Pal-
pation Guide (over the loin) 

Figure 2.  Cross Section of Body Condition 
Scores for Beef Cattle (over the loin) 
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Figure 3. Temperature Humidity Index for Livestock 
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Table 5. Livestock Gestation Calendar 

Date of Date Animal is Due to Give Birth 

Service Cow Mare Ewe Doe Sow 

1-Apr-14 9-Jan-15 7-Mar-15 26-Aug-14 29-Aug-14 25-Jul-14 

15-Apr-14 23-Jan-15 21-Mar-15 9-Sep-14 12-Sep-14 8-Aug-14 

1-May-14 8-Feb-15 6-Apr-15 25-Sep-14 28-Sep-14 24-Aug-14 

15-May-14 22-Feb-15 20-Apr-15 9-Oct-14 12-Oct-14 7-Sep-14 

1-Jun-14 11-Mar-15 7-May-15 26-Oct-14 29-Oct-14 24-Sep-14 

15-Jun-14 25-Mar-15 21-May-15 9-Nov-14 12-Nov-14 8-Oct-14 

1-Jul-14 10-Apr-15 6-Jun-15 25-Nov-14 28-Nov-14 24-Oct-14 

15-Jul-14 24-Apr-15 20-Jun-15 9-Dec-14 12-Dec-14 7-Nov-14 

1-Aug-14 11-May-15 7-Jul-15 26-Dec-14 29-Dec-14 24-Nov-14 

15-Aug-14 25-May-15 21-Jul-15 9-Jan-15 12-Jan-15 8-Dec-14 

1-Sep-14 11-Jun-15 7-Aug-15 26-Jan-15 29-Jan-15 25-Dec-14 

15-Sep-14 25-Jun-15 21-Aug-15 9-Feb-15 12-Feb-15 8-Jan-15 

1-Oct-14 11-Jul-15 6-Sep-15 25-Feb-15 28-Feb-15 24-Jan-15 

15-Oct-14 25-Jul-15 20-Sep-15 11-Mar-15 14-Mar-15 7-Feb-15 

1-Nov-14 11-Aug-15 7-Oct-15 28-Mar-15 31-Mar-15 24-Feb-15 

15-Nov-14 25-Aug-15 21-Oct-15 11-Apr-15 14-Apr-15 10-Mar-15 

1-Dec-14 10-Sep-15 6-Nov-15 27-Apr-15 30-Apr-15 26-Mar-15 

15-Dec-14 24-Sep-15 20-Nov-15 11-May-15 14-May-15 9-Apr-15 

1-Jan-15 11-Oct-15 7-Dec-15 28-May-15 31-May-15 26-Apr-15 

15-Jan-15 25-Oct-15 21-Dec-15 11-Jun-15 14-Jun-15 10-May-15 

1-Feb-15 11-Nov-15 7-Jan-16 28-Jun-15 1-Jul-15 27-May-15 

15-Feb-15 25-Nov-15 21-Jan-16 12-Jul-15 15-Jul-15 10-Jun-15 

1-Mar-15 9-Dec-15 4-Feb-16 26-Jul-15 29-Jul-15 24-Jun-15 

15-Mar-15 23-Dec-15 18-Feb-16 9-Aug-15 12-Aug-15 8-Jul-15 

1-Apr-15 9-Jan-16 6-Mar-16 26-Aug-15 29-Aug-15 25-Jul-15 

15-Apr-15 23-Jan-16 20-Mar-16 9-Sep-15 12-Sep-15 8-Aug-15 

1-May-15 8-Feb-16 5-Apr-16 25-Sep-15 28-Sep-15 24-Aug-15 

15-May-15 22-Feb-16 19-Apr-16 9-Oct-15 12-Oct-15 7-Sep-15 

1-Jun-15 10-Mar-16 6-May-16 26-Oct-15 29-Oct-15 24-Sep-15 

15-Jun-15 24-Mar-16 20-May-16 9-Nov-15 12-Nov-15 8-Oct-15 

1-Jul-15 9-Apr-16 5-Jun-16 25-Nov-15 28-Nov-15 24-Oct-15 

15-Jul-15 23-Apr-16 19-Jun-16 9-Dec-15 12-Dec-15 7-Nov-15 

1-Aug-15 10-May-16 6-Jul-16 26-Dec-15 29-Dec-15 24-Nov-15 

15-Aug-15 24-May-16 20-Jul-16 9-Jan-16 12-Jan-16 8-Dec-15 

1-Sep-15 10-Jun-16 6-Aug-16 26-Jan-16 29-Jan-16 25-Dec-15 

15-Sep-15 24-Jun-16 20-Aug-16 9-Feb-16 12-Feb-16 8-Jan-16 

1-Oct-15 10-Jul-16 5-Sep-16 25-Feb-16 28-Feb-16 24-Jan-16 
15-Oct-15 24-Jul-16 19-Sep-16 10-Mar-16 13-Mar-16 7-Feb-16 
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