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PLANT SELECT ® PROGRAM IN THE GOLDEN PLAINS AREA 
Linda Langelo, Horticultural Agent,  Colorado State University Extension, 

  Colorado Master Gardeners Jessica Rodriquez and Ellen Figueroa 

Golden Plain Area Master GardenerSM Volunteer Demonstration Gardens 

Golden Plains Area Master GardenerSM volunteers are 
fostering successful gardening by providing research-
based information to area residents through Plant Se-
lect® demonstration 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 Of-
fice and Thompson Park. 

 

Plant Select® 

Plant Select® is a cooperative program administered 
by Denver Botanic Gardens and Colorado State Uni-
versity in collaboration with horticulturists and nurse-
ries throughout the Rocky Mountain region and be-
yond.  The purpose of Plant Select® is to locate, iden-
tify 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 gar-
dens.  These can be plants that have grown here for 
years and have not yet attained the popularity they 
deserve, known as recommended plants.  Introduc-
tions represent taxa that are discovered by our cooper-
ators.  Superior forms or hybrids carefully tested over 
time are known as originals.  Plant Select® is at the 
vanguard of a bold, new plant palette that is revolu-
tionizing the way we garden.  Here are plants that 

thrive in both our variable winters and our hot sum-
mers.  These plants are helping to forge a truly Ameri-
can style of horticulture.  

 

To determine which of the recommended plants do 
the best in Eastern Colorado, Master Gardener Volun-
teers 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 variety will be recom-
mended 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 narrowed to the best selections which have 
performed well in the Golden Plains.   

 

In addition, there is information on the continued re-
sults of the Earth-Kind® Rose Demonstration Gar-
den, tree recommendations for the eastern plains 
based on site visit observations along with added sug-
gestions based on Dr. Jim Klett’s CSU nursery trial 
work, CSU Annual 2018 and Perennial Trials of 2018. 
The Perennial Trials is a two year trial. The new 2020 
trial plantings will be underway over the next 2 year.  
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Washington County Plant Select Garden  

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

 

 

 *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 

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 Penste-
mons 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 windmill as a central feature.  There are a hand-
ful 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 Penstemon 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 Tatar-
ian Maple was knocked by equipment.  It seems to still 
be growing.  In 2015, we had a tremendous number of 
weeds because of the heavy spring rains and early sum-
mer rains.  Additional gravel is planned to help sup-
press the weeds.  In 2016 and 2017, this garden was 
well established and has a good mix of durable plants 
for our area.  
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Phillips County Event Center Plant Select Garden 

 

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

 

 Acer tartarium ‘GarAnn’  .................................................... Hot Wings® Tatarian Maple 
 Agastache cana ‘Sinning’ ..................................................... Sunset® Hyssop 
 Amsonia jonesii ..................................................................... Colorado Desert Bluestar 
 Arctostaphylos x coloradoensis .......................................... Panchito Manzanita 
 Buddleia Lo & Behold ......................................................... Blue Chip 
 Calamagrostis brachytricha ................................................. Korean Feather Reed Grass 
 Callirhoe involucrate ............................................................ Winecups 
 Ceratostigma plumbaginoides ............................................ Leadwort 
 Epilobium fleischeri ............................................................. Alpine Willowherb 
 Erigonium umbellatum var. aureum ‘Psdowns’ .............. Kannah Creek® Buckwheat 
 Hesperaloe parviflora ........................................................... Red Yucca 
 Marrubium rotundifolium ................................................... Silver Horehound 
 Nepeta ‘Psfike’ ...................................................................... Little Trudy® Catnip 
 Penstemon x Mexicali ‘Psmyers’ ........................................ Red Rocks Penstemon 
 Philadelphus lewisii .............................................................. Cheyenne® Mock Orange 
 Origano vulgare .................................................................... Oregano 
 Salvia daghestanica ............................................................... Platinum® Sage 
 Veronica liwanensis .............................................................. Turkish Veronica 
 Zauschneria garrettii ............................................................ Orange Carpet® Hummingbird Trumpet 

 
New Additions 2016/2017 

 
 Heterotheca jonesii ............................................................... Creeping Golden Aster 
 Penstemon virens ................................................................. Blue Mist Beard Tongue 
 Salvia sylvestris  cv. ‘Blue Hill’ ........................................... Blue Hill Sage 
 Salvia Raspberry Delight ..................................................... Raspberry Delight Bush Sage 
 Salvia nemorosa ‘Lyrical Rose’ ........................................... Lyrical Rose Sage 

The best performers in this garden for drought toler-
ance have been Silver Horehound, Red Yucca, Plati-
num® 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 won-
derful blossoms in spring.  However, it did suffer with-
out 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 Manza-
nita.  The Orange Carpet® Hummingbird Trumpet 
groundcover suffered through the drought.  It pro-
duced substantially less flowers.  The Alpine Willow-
herb also did not flower as well along with Little 
Trudy® Catnip.  In 2014 during the November 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® 
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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 seed-
ing itself to help fill in areas.  During 2015, some of the 
oregano and winecup needed to be thinned.  The lead-
wort, one of the plants not labeled Plant Select is seed-
ing itself in other areas of the garden as are the Sunset® 
Hyssop and Silver Horehound.  

In 2017, all the plants thrived due to good moisture 
from the previous season.  The Willowherb and Ava-
lanche White Sun Daisy have not overwintered.  The 
Colorado Desert Bluestar and Penstemon Blue Mist, 
Red Yucca have seeded throughout the garden. All the 
Salvia species have endured the extreme drought.  
There are no new additional plants added in 2018. or 
2019  

The High and Dry Demonstration Garden at Washing-
ton County was planted in response to the continuing 
drought in Northeast Colorado.  The garden was initi-
ated by the previous 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 results 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 Saturday, June 10th, 2006 and watered well the 
same day.  After this initial watering, there was no rain-
fall.  Approximately three weeks after their planting 
they were given some supplemental water.  The soil was 
not amended with any organic matter to help with wa-
ter 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 tolerance 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, pro-
longed 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 abil-
ity of water uptake after drought in barley genotypes.  
The periods of water deficit in this study were 10 to 14 
days, less than our period of drought in this demonstra-
tion 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 supplemental 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 
supplements, very little seems as though it would have 
remained in the High and Dry garden, only demonstrat-
ing that because of a severe drought their root systems 
were not able to maintain the proteins to uptake water. 

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

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

High and Dry Demonstration Gardens in Washington County 
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The complete list of plants chosen in this High and Dry 
Garden are listed as follows: 
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 

The High and and Dry Garden was renovated because 
of all the noxious and aggressive weeds taking over. A 
lot of the original plants were no longer surviving well. 
This list was put together based on several years of ob-
servation from other gardens in the Golden Plains Ar-
ea. These plants demonstrated drought and environ-
mental weather conditions on the plains better than 
most other plants. These were planted in April of 2019 
and had their first summer with supplemental watering 

to get the root systems developed. We will see what 
over winters and continues establishing in 2020 with no 
continued watering. The reasons for initial watering are 
mentioned in the previous material on the High and 
Dry Garden. We also placed a free library at the garden 
to house brochures on the garden and other literature 
for the public. The renovation was made possible by 
Colorado Garden Show, Inc. 

Apache Plume Fallugia paradoxa 
Slender Wheatgrass Elymus trachycaulus  
Buffalograss Buchloe dactyloides 
Common Gaillardia Gaillardia aristate  
Wild Four O’Clock Marabilis multiflora  
Oregon-grape Mahonia repens  
Squaw apple Peraphyllum ramosissimum 
Curl-leaf Mountain Mahogany Carcocarpus ledifolius 
Nodding Onion Allium cernuum  
Golden Columbine Aquilegia chrysantha  
Nettleleaf Giant Horsemint Agastahe urticifolia  
Utah Service Berry Amelanchier utahensis  
Chocolate Flower Berlandiera lyrate  

Provence Broom Cytisus purgans  
Snow Mesa Buckwheat Eriogonum wrightii var. wrightii 
Bearded Iris Iris germanica  
Silver Edged Horehound Marrubium rotundifolium  
Dark Knight Blue Mist Spirea Caryopteris clandonensis 
Dark Knight  
Fembush Chamaebatiaria millifolium  
Sonoran Sunset Hyssop Agastache cana “Sinning” 
Russian Sage Perovskia atriplicifolia  
Utah Service Berry Amelanchier utahensis  
Rocky Mountain Blue Penstemon Penstemon Strictus  
Upright Blue Penstemon Penstemon virgatus  

The complete list of plant renovations in this High and Dry Garden are listed as follows:  
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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, Brandywine 
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, Highlander—Anaheim, Big Chile, Jalapeno 
Pepper – Sweet -  ............................ Red Bell, Green Bell, Mini Red Bell, Lunch Box 

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, Raider F1 – great slicing  
 cucumber  
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- Pole – Heirloom –  ........... Kentucky Blue,  Bush variety -Best producer is Provider 

Earth-Kind® Roses Demonstration Garden 

By Linda Langelo, Horticulture Program Associate 

Texas AgriLife Extension Service designates select rose 
cultivars as Earth-Kind® Roses through the Earth-
Kind® Landscape 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 including horticulturists, plant 

pathologists, soil scientist and an entomologist select 
the roses.  No pesticides, chemical  fertilizer 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 throughout the season and the homeowner 
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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 tested some 
of the Earth-Kind®Roses since 2013.  We are testing 
four polyantha roses listed as follows: 
• Cecile Brunner 
• La Marne 
• Marie Daly 
• Sea Foam   
 
The requirements for growing Earth-Kind Roses suc-
cessfully are placing them in a full day of direct sun or 
at least eight hours. They must have good air move-
ment around the leaves to prevent foliar diseases.  
Good drainage is also recommended.  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.  Watering 
from the soil level with drip irrigation keeps water off 
the leaves and conserves water by lessening the amount 
lost to evaporation.  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 burning 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 fluc-
tuations 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 south-
west side of the building follows most of the recom-
mended requirements for their success.  They get plenty 
of air movement, 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 day-
time temperature started at 75 degrees and ended up at 
minus 7 in a matter of a few hours.  This kind of a drop 
is too sudden for plants to acclimate to the change.  
The roses looked like they were frozen in place.  We 
had a significant amount of dieback going into the 
spring and the new growth was slow to appear.  Of the 
Earth-Kind Roses that we did tested, Cecil Brunner and 
La Marne were the hardest hit with significant dieback.  
It mid to late June before new growth appeared.  This 
was partly due to a wet and cold spring which contin-
ued 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. 
 
In 2017, the roses came out all well except Cecile Brun-
ner.  Cecile Brunner was slow to start.  Eventually, all 
were very prolific during this season.  There were no 
disease or insect issues this year. In 2018 we had the 
same results overall.  In 2019, we are looking to replace 
Cecile Brunner and try another Earth Kind Rose. We 
kept Cecil Brunner in 2019, the season was a better sea-
son, but it yielded the same result of disease issues. We 
have concluded that this rose really needs more fertili-
zation and care. Yet, it is still classified as an Earth 
Kind Rose.  
 
Roses are a high maintenance plant.  They need to be 
deadheaded. 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 pes-
ticides 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 climb-
ers within the list of choices. Plenty of different types 
to add to your landscape.  
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Recommended Trees for the Golden Plains Area 

 

This is a listing of some underused trees that would do 
well here based on trials in the Colorado State Universi-
ty Arboretum by Jim Klett Ph.D., CSU Ornamental 
Specialist, published in Dependable Landscape 
Trees.  Added to this list are my tree suggestions are 
added to this list based on area wide county site visit 
observations. 

 

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 out-
standing specimens with a fall color mix of or-
ange, red and purple, lasting two weeks.  No dis-
ease and pest problems observed in the arbore-
tum 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 mil-
dew, leaf spot and verticillium 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.  Flow-
ers are white with moderate to dry water require-
ments.  Has exfoliating bark. Member of the 
Honeysuckle Family. 25 high x 15 wide. Caprioli-
aceae Family, Honeysuckle Family 

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

Highly resistant to mildew, apple scab, fireblight and 

cedar 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 
observed. 16 high x 10 wide, Rose Family, 
Rosaceae 

Ostrya virginiana American Hophornbeam, Iron-
wood 

Gray-brown bark attractive; some minor leaf spot in 
recent 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 samples in the arboretum have suf-
fered from stress.  The others are in good health.  
50 high x 25 wide 

Quercus macrocarpa Bur Oak, Beech Family, Faga-
ceae 

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’ 

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

Tilia cordata ‘June Bride’ June Bride Littleleaf Lin-
den 

The best Tilia cultivar.  Minor pest problems such as 
aphids and sooty mold. 30 high x 25 wide. Mal-
vaceae 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 Lin-
den 

Pyramidal growth habit that is very attractive and 
uniform, 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 prov-
en to be a pest-free tree.  40 high x 50 wide.  It 
has exfoliating bark.  Ulmaceae Family 

Ulmus x ‘Mortan Stalwart’ Commendation Elm 

A mix of many elm species; resistant to Dutch elm 
disease 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 urban conditions and drought toler-

ant. Fall color is red-purple-burgundy and sum-
mer 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 
disease, Elm Yellows and Elm Leaf Beetle; arch-
ing 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 flow-
ers with red & yellow centers) 

This does have pea-sized edible seeds. Looks good 
all summer.  No pest problems; likes colder cli-
mates. Soapberry Family, Sapindaceae Family 

 Plant select: Clear Creek® Golden Yellowhorn  

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

One final note when selecting trees for your land-
scape based on Morton Arboretum and the Ar-
bor 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 selections. 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. 

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 im-
plemented 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:  

Collaboration with NRCS in Kit Carson County and Extension 

Native Plant Garden within Community Garden in Burlington 
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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 

Hives and Pollinator Plots 

By Linda Langelo, CSU Horticulture Program Associate  

Are you looking for a way to increase your crop yield?  
Pollinators these days are in shorter supply.  There is a 
decline of honey bees and other native pollinators.  
Natural Resources Conservation Service (NRCS) Dori 
Seamans, Program Support Specialist and a private bee-
keeper and Steve Benson, owner of Papi’s Honey, 
reached out to partner with Burlington Conservation 
District in Burlington, Colorado, Pheasants Forever 
and Colorado State University Extension- Golden 
Plains Area.  This partnership helped provide funding 
for a three year project.  The title of the project is “The 
Burlington Community Garden Pollinator Project.”  

The vision for this project is to: 

1. Educate families, youth and agricultural produc-
ers in Kit Carson County about the importance 
of pollination and the need to create pollinator 
habitats. 

2. Engage youth outreach and education by includ-
ing youth in planting pollinator demonstration 
plots to showcase plants that attract honeybees, 
butterflies, other native bees, and insects.   

3. Demonstrate the Flow Hive next to a traditional 
hive to teach beekeeping principles and raise 
awareness about the decline of honeybees and 
other native pollinators. 

4. Harvest honey using new techniques that reduce 
disruption and stress to the beehive. 

 

Now in the second year, the demonstration pollinator 
plot is going strong.  Pollinator plants include a diversi-
ty of blooming plants throughout the season.  Yellow 
and white sweetclover, blue flax, alfalfa, penstemons 
and coneflower are among the plants used.  Pollinator 
plants that are favored for their longevity were coreop-
sis, Coreopsis palmate, blanket flower, Gaillardia aris-
tata, and western yarrow, Achillea millefolium lanulosa .  
There are 12 different species of pollinators attracted to 
the garden, including our Colorado Hairstreak butterfly, 
Fritillaries and bumblebees.  Later in the season, Mon-
archs arrive in mid-September.  Waiting for the Mon-
archs are three milkweeds: 1) Prairie Milkweed, Asclepi-
as sullivantii, 2) Rose Milkweed, Asclepias incarnate, 3) 
Butterfly Milkweed, Asclepias tuberosa. 
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However, within the first year of the project, Seaman 
was able to connect with the Burlington FFA students 
who assisted by growing wildflower seed and the Be-
thune High School students transferred the wildflowers 
to larger pots before planting them out in the garden.  
The Burlington High School seventh graders with the 
NRCS staff planted shrubs while learning about soil 
health and conservation. 

The new Flow Hive invented by Stuart and Cedar An-
derson, from Australia, which was invented to stop 
bees from being crushed in the harvesting of honey.  It 
proved to be more challenging for Seamans and Ben-
son as beekeepers.  The Flow Hive was designed to be 
able to see into the hive and instead of removing the 
honey comb frames when the honey is ready for har-
vesting, there is a trough at the bottom of the honey 
comb frames, and by simply inserting a honey tube and 
a Flow Key in the bottom turning 90 degrees down-
ward, honey flows into your jar.   

Seamans and Benson learned the following: 

 

1. When it came time to remove the plugs and 
drain the honey at the bottom of each frame, 
there was a glitch.  The Flow key needed to be 
turned slowly.  Turning it too hard or too quick-
ly caused the cappings to rupture and the honey 
to leak out the sides. 

2. Any leaking honey went into the brood boxes 
and drove the bees out of the hive.  

3. There was more propolis on the frames than 
expected.  Bees use propolis to seal any un-
wanted open spaces in the hive.  This is a mix 
of saliva and beeswax.  In Australia, this does 
not happen to this extent because the bloom 
season is longer and they overwinter their hives 
differently.  The Andersons stated that it is 
important to have convex wax cappings over 
the cured honey, meaning that the bees need to 
have each honeycomb cell filled completely to 
the top before they cap the cells. 

4. The bees in the Flow Hive became overly defen-
sive of the pollinator plot at season’s end, so the 
hive was removed due to liability issues being a 
community garden.   

5. The honey that was harvested had a wonderful 
taste. 

 

The end result being that collecting honey is not the 
same in other regions in the world.  However, one 
general rule prevails with attracting pollinators, a diver-
sity of blooming plants throughout the season to help 
feed the pollinators.  In turn, farmers increase their 
opportunity for increasing crop yields on crops that 
need pollinators.  

Colorado State University Trial Plant Gardens 

By Linda Langelo, CSU Horticulture Agent 

There are several trials that take place each season at 
the Colorado State University Trial Garden located at 
1401 Remington Street, Fort Collins, CO.  Each season 
it is open to the public from May to October.   

 

These trials are conducted to determine how well these 
various plants perform in our Rocky Mountain envi-
ronmental conditions.  They are evaluated on the fol-
lowing conditions: high altitude, intense solar radiation, 
drying winds, severe hailstorms, large fluctuations be-
tween day and night temperatures and a season-long 
need for irrigation.  

 

Within the trial garden are three separate trial gardens: 
Annual, Perennial and Plant Select.  The annual trial 
garden is planted each year trialing new annuals.  The 
perennial trial garden is planted every third season.  
The trial lasts for two years to allow the plants to over-
winter twice before new perennials are introduced.   

 

Trial team participants are seed breeders and/or grow-
ers from around the United States, Holland, Nether-
lands and Israel.  You can access any of these trial gar-
den results at the following link: http://
www.flowertrials.colostate.edu.  
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Colorado State University 2019 Trials for Top Performing Perennials  
Two-year Trial Period 

By Dr. Jim Klett 

According to Dr. Klett: “The following seven perenni-
als were recently selected by the Perennial Trial Garden 
Sub-committee as being superior after 3 years of 
growth and two winters.  Plans are to utilize these in 
your designs and home gardens in 2019 and I think you 
will be happy with the results.”  The two-year Perennial 
Trial program at Colorado State University is designed 
to test newer perennial cultivars that have been intro-
duced in the past three years or less. 

 

Allium ‘Millenium’ from Eason Horticulture Re-
sources/Stone Nursery, LLC (Allium hybrid 
‘ALLMIG1’) 

This was described as a plant having an “insane” 
amount of blooms. Flowers were nice shade of pink 
and a favorite for bees and butterflies. Blooming lasted 
a long time and flowers did not lodge even with over-
head irrigation. Deadheading the blossoms resulted in 
repeat blooming. 
 
Delosperma Granita® Orange from Plant Select® 
(previously Stireman Orange) (Delosperma 
‘PJSo2S) 
Bright, iridescent orange flowers blanket the plant cre-
ating and impressive show of flower power. Large flow-
ers bloom over a long period. Plants make a very attrac-
tive ground cover with green foliage forms a nice dense 
mat. It is a vigorous plant and good spreader. 

 

Dianthus ‘Kahori Scarlet’ from Dummen Orange 

(Dianthus x hybrida Kahorie® ‘Scarlet’) 

Very showy in the spring with a very vibrant color and 
attractive plants. Flower color was not a true scarlet but 
a beautiful shade of hot rose or cherry. Plants had supe-
rior winter hardiness that was consistent over three 
years and did not die out in the center as did many oth-
er Dianthus. Plants were attractive even when not in 

bloom with a nice tidy, compact growth habit. 

Hibiscus ‘Summerific Cherry Choco Latte’ from 
Walters Gardens, Inc. (Hibiscus x hybrida ‘Cherry 
Choco Latte’ PPAF) 

Large, two tone blooms were captivating with a striking 
combination of pink and white. It makes a great choice 
for providing color late in the season. Plants were rela-
tively low maintenance as the old blooms were self-
cleaning. Foliage had shades of dark red that was main-
tained throughout the season. Plants also had a nice 
growth habit that did not lodge and the mid-size height 
made a good balance with the flower size. 
 
 
Lamium ‘Lami Dark Purple’ from Danziger 
(Lamium maculatum ‘Dark Purple’) 

Dark purple flowers combined with dark green foliage 
and a very uniform growth habit a make a very impres-
sive groundcover. This versatile plant did not burn in 
the sun and did well in the shade. It has also been re-
ported to look great even at 8,000 feet elevation. Plants 
have superior vigor and provide a long period of 
bloom. 

 

Miscanthus ‘Bandwidth’ from Darwin Perennials
(Miscanthus sinensis ‘NCMS2B’ PP29460) 

This is good selection for today’s smaller gardens and 
landscapes as the plant maintains a nice uniform 
growth habit that is only 3-4’ in height. Plants did not 
bloom but foliage is very attractive with yellow stripes 
running across the blade. The variegated foliage did not 
revert and was impressive all three seasons. Flowers are 
not needed for interest as yellow and green contrast in 
the leaves is very showy. 
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Pepper Trial 2019 

By Linda Langelo, CSU Horticulture Agent 

This is a replicated pepper trial based on the work of 
Dr. Michael Bartolo. Dr. Michael Bartolo, CSU-Ag 
Experiment Station, Rocky Ford, CO states “that 
growing sweet peppers can be an enormous challenge 
in Colorado” in his research report titled, Shading 
Improves Colored Pepper Yield and Quality.  Over 
the past five years, varieties of sweet peppers and 
colored bell peppers were grown under two different 
shade cloth values and the control was grown without 
shade cloth as part of a study to see how they each 
performed.     

In Sedgwick County in our community garden we 
replicated the study by using a sweet pepper, Canario 
and a hot pepper, Anaheim as our varieties.  We used 
a black shade cloth of 30 percent.  Dr. Bartolo used 
20 and 30 percent shade cloth, both black and white.   

Our results on both varieties of peppers showed no 
sign of sunscald and/or any other diseases.  The size 
of the Anaheims and Canario grown under shade-
cloth were twice that of those exposed to full sun-
light.  The Canarios were somewhat rounder.  An 

Anaheim under the 30% shade cloth measured 10 
and 11 inches long.  Those not under the black shade 
cloth were about 7 inches.  The colors were richer on 
both varieties under the black shade cloth over those 
exposed to the sunlight.   

We plan on continuing the pepper trial through 2020. 
In 2019 since we could not purchase Canario which is 
no longer on the market, we used Lunch Box and 
Highlander. 

Lunch Box is a small pepper in red, yellow and orange 
color with a very sweet and flavorful taste. Lunch Box 
was bred to be a snack food. Highlander is an Anaheim 
type that we added. Highlander is an elongated hot 
chile pepper with a subtle acidic taste and moderate 
spice. They can turn red or stay green. They are also 
crunchy. 

The results were the same as the previous varieties in 
2018. The peppers were longer and weighed more un-
der the shade cloth. Shading them makes a big differ-
ence. We recommend shading them and also providing 
hail protection. The shade cloth helps with hail, but if 

Colorado Welcome Center Pollinator Garden Plant List 

By Linda Langelo, CSU Horticulture Agent 

Native Plants  

 Coneflower  Echinacea purpurea 
 

Non-Native– Cultivated Varieties    

 Western Spiderwort  .............................. Tradescantia ‘Concord Grape’ 
 Penstemon Blue Buckle  ....................... Penstemon virgatus cv. ‘Blue Buckle ’  
 Perennial Sunflower    ............................ Helianthus ‘Lemon Queen’  
 Goldenrod  .............................................. Solidago R. ‘Fireworks’  
 New England Aster ................................ Symphyotrichum novae-angliae 'Andenken an Alma Pötschke' 

Pollinators are responsible for pollinating 30 percent 
of agriculture crops.  The process of pollination is 
transferring pollen and seeds from one flower to an-
other, fertilizing the plant so it can grow and produce 
food.   Insect pollinators include bees, (honey bees, 
solitary species, bumblebees); pollen wasps 
(Masarinae); ants; flies including bee flies, hoverflies 
and mosquitoes; lepidopterans, both butterflies and 
moths; and flower beetles.  Since bees are particularly 
difficult to identify, our Citizen Scientist Project will 
focus on common butterflies and moths that visit Col-
orado.     

Other animals act as pollinators in the world.  Birds 
and bats are among a 1,000 vertebrates out of 200,000 
species of animals of which the rest are invertebrates.  

 

 In a May 13, 2018 article by the Genetic Literacy Pro-
ject, the Environmental Protection Agency’s top pesti-
cide regulator, Jim Jones said, “As you well know, pol-
linators are responsible for nearly one in every three 
bites of food you eat. In addition, they contribute 
nearly $15 billion to the nation’s economy.”  
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Julesburg Library Pollinator Garden 

By Linda Langelo, CSU Horticulture Agent 

The reasoning behind creating a second pollinator gar-
den is to decrease the distance between interrupted 
spaces for pollinators to travel for nectar and shelter. 
Both urban and rural development disrupts habitat for 
pollinators.  This is called interrupted space.  

 

The second reason for creating a pollinator garden in 
the town of Julesburg is to drive traffic into town.  
Tourists interested in seeing other types of pollinator 
gardens and seeing the town.    

 

There is a Citizen Scientist Project that is connected 
with both the Julesburg Library and Welcome Center 
pollinator gardens.  Students and local residents are 
going to observe through the season what pollinators 
visit the garden and on what plants.  We hope to con-
duct this project over at least three seasons.  Tourists 
will also be able to participate by filling out either a pa-
per or on-line survey.   

Plant List of Julesburg Library Pollinator Garden: 

 

Native Plants  

 Wine Cups ............................................... Callirhoe involucrate 

 Mexican Hat  ........................................... Ratibida columnifera  

 Rocky Mountain Penstemon  ............... Penstemon strictus  

 Lemon Beebalm...................................... Mondarda citriodora  

 Shrubby Cinquefoil ................................ Potentilla fruitcosa  

 

Non-natives 

 Big Betony Superba  .............................. Stachys macrantha cv. ‘Superba’  
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Overview: 
Field trials were conducted to screen 13 different pre-
emergent herbicides from 6 separate modes-of-action 
for potential use to improve control of glyphosate-
resistant kochia in chemical fallow in eastern Colora-
do. Of the herbicides tested, the PSII inhibitors 
metribuzin and atrazine (Group 5), the PPO inhibitors 
sulfentrazone and flumioxazin (Group 14), and the 
HPPD inhibitor isoxaflutole (Group 27) all controlled 
kochia and Russian-thistle for at least 12 weeks after 
application (from early March to early June). To pre-
vent selection of kochia populations resistant to these 
currently effective herbicides, they should be used in 
multiple-mode-of-action tank mixes in production 
fields. (Group 14 or 27 + Group 5 mixes highly rec-
ommended). Trials have been established to further 
test these herbicides under a range of realistic use pat-
terns in the 2019 growing season. Financial support 
for the project from the Colorado Wheat Research 
Foundation is gratefully acknowledged. 
 
Methods: 
Field trials were established in early March, 2018 at two 

sites: on the USDA-ARS Central Great Plains Research 
Station near Akron, CO, and the UNL High Plains Ag 
Lab near Sidney, NE. Trials were established in a ran-
domized complete block design with 5 replications and 
individual plot size of 10x20 ft. Herbicide treatments 
(Table 1) were applied with a CO2 powered hand spray-
er on March 8 (Akron) and March 12 (Sidney). Both 
sites had naturally occurring populations of glyphosate-
resistant kochia, and the Sidney site also had heavy Rus-
sian-thistle pressure. Weed emergence began much later 
than anticipated, with no substantial emergence of ko-
chia or Russian-thistle noted until late April (kochia 
emergence begins by mid to late March in most years). 
Counts of emerged weeds were taken on a whole-plot 
basis at 12 weeks after application. The data was then 
analyzed for treatment differences using generalized 
linear mixed models with a negative binomial distribu-
tion and log link function in the lme4 package in R. 
Overall model significance was confirmed with Wald 
chi-square tests in the R package car, and multiple com-
parisons conducted with Tukey’s procedure with the 
package lsmeans.  

Table 1. Herbicide treatments and mean density of emerged kochia and Russian-thistle plants in early June 2018, 12 weeks 
after application. Numbers shown are plants per square meter. 

 
‡ Within the same column, means followed by the same letter are not significantly different.  

Research Summary: Screening pre-emergence herbicides for control of glyphosate-
resistant kochia in chemical fallow. 

John Spring, Area Extension Agent, Julesburg CO 
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Results and Discussion: 
 
Figure 1. Mean density of emerged kochia and Russian-thistle plants in early June 2018, 12 weeks after applica-
tion. Numbers shown are plants per square meter.  
 
 

 

Several herbicides provided good control of kochia for 
at least 12 weeks after application at both sites (Table 1, 
Figure 1). The Group 5 herbicides atrazine and 
metribuzin, the Group 14 herbicides sulfentrazone and 
flumioxazin, and the Group 27 herbicide isoxaflutole 
provided the best control, and will be tested further. 
Other herbicides generally reduced emergence relative 
to the non-treated control, but not enough to be viable 
options for use in chemical fallow. In contrast to the 
poor performance of dicamba observed in these trials, 
previous research and grower experience in western 
Kansas has generally reported good pre-emergent con-
trol of kochia with dicamba at the rate tested. The 
length of residual activity of dicamba is relatively short 
(typically 4-8 weeks), and it is assumed that the later-
than-expected kochia emergence in 2018 began after 
dicamba activity had started to dissipate in these trials, 
resulting in poor control. While this pattern would be 

unlikely to present problems in every year, it suggests 
limitations to pre-emergence use of dicamba in eastern 
Colorado chemical fallow. If dicamba is used, it should 
be tank-mixed with longer-lasting products. Similarly, 
saflufenacil shows good activity on emerged kochia, but 
has a very short period of residual activity and is not a 
good fit for pre-emergence use in fallow. 
 
Kochia is well known for its ability to develop herbicide 
resistance. While resistance to Group 14 (e.g. sulfentra-
zone, flumioxazin) and 27 herbicides (e.g. isoxaflutole) 
is not currently known in kochia, it has been found in 
other weed species, and is a relatively high risk in ko-
chia as well. Group 5 (e.g. atrazine, metribuzin) re-
sistance has been found in kochia in Colorado, but is 
not currently wide-spread. In both cases, continued 
efficacy of these products for kochia control depends 
on good stewardship practices. Tank-mixing multiple 
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modes-of-action is the best herbicide use strategy for 
preventing resistance, and is essential for responsible 
use of these products. In chemical-fallow, tank-mixes 
of a Group 14 herbicide (sulfentrazone or flumioxazin) 
plus a Group 5 herbicide (atrazine or metribuzin) or a 
Group 27 herbicide (isoxaflutole) plus a Group 5 are 
synergistic, and highly recommended. Which particular 
herbicides are best will depend on rotation plans and 
other factors. Recent market availability of generic ver-
sions of both sulfentrazone and flumioxazin has sub-
stantially reduced the cost of these active ingredients 
over the last 2 years. 
 
Trials have been established to compare various tank-
mix combinations and both fall and spring application 

timings in the 2019 growing season. For questions re-
garding either of these trials, please contact John 
Spring, (970)474-3479, or john.spring@colostate.edu. 
 
Acknowledgments: 
The Colorado Wheat Research Foundation provided 
grant funding to support this project, which is gratefully 
acknowledged. Dr. Merle Vigil (ARS Akron), and Dr. 
Cody Creech (UNL Sidney) are acknowledged for 
providing trial space and supporting the project.  
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CSU Crops Testing is an Extension program within 
the Department 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 reliable 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.csucrops.agsci.colostate.edu.  Technical reports 
are also available for each crop.   

The following tables include crop testing data and re-
sults for crops of interest in the Golden Plains Area. 
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The decision tree on the following page helps Colo-
rado growers make variety selection decisions based 
on important traits. Under each variety name are the 
scores, YR for stripe rust and WSMV for wheat 
streak mosaic virus, with ‘1’ being very resistant and 
‘9’ being very susceptible.  

HWW  
In addition to high yields in high and low yielding 
conditions, Antero has good test weight, moderate 
sprouting tolerance and fair straw strength. Monarch, 
a 2018 release, is a viable non-premium dryland 
wheat variety choice but is mainly targeted for irri-
gated conditions with good stripe rust resistance, 
excellent straw strength, and excellent yields. Snow-
mass 2.0, Sunshine, and Breck are in the Ultragrain 
Premium Program. Snowmass 2.0, expected to re-
place Snowmass, is better for yield, grain protein 
deviation, and straw strength. Sunshine has excellent 
quality, good sprouting tolerance and straw strength 
but is susceptible to viruses. Breck, is a high-yielding 
variety with good sprouting tolerance, and straw 
strength. It also has very high test weight and low 
polyphenol oxidase (PPO) activity for improved 
whole grain bread and noodle quality.  
 
HRW  
There are more choices for growers planting a two-
gene Clearfield® variety. Brawl CL Plus, Byrd CL 
Plus and SY Legend CL2 (latter two are 2018 releas-
es) are recommended for good control of winter 
annual grasses. Brawl CL Plus has good test weight, 
quality, grain protein content, and is early-maturing 
but has below-average yield. Byrd CL Plus is among 
the top yielding varieties in 2019 trials and very simi-
lar to the familiar Byrd parent. SY Legend CL2, from 
Agripro Syngenta, provides weed control and has 

good overall disease tolerance while yielding 92% of 
2019 trial yield average.   
The new CoAXium® Wheat Production System 
based on Aggressor® herbicide, a different class of 
compounds from Beyond, is an option for excellent 
control of winter annual grasses. Incline AX pro-
vides good weed control but has lower test weight 
and yield. Crescent AX (2018), is much higher yield-
ing than Incline AX yet retains excellent control of 
winter annual grasses.  

Although there are no wheat stem sawfly resistant 
varieties, there are some varieties that exhibit ac-
ceptable yield in the presence of strong sawfly pres-
sure: Fortify SF has above trial average yields in 2018 
and 2019. Spur, a 2016 Montana release marketed by 
Agripro Syngenta, was highest yielding in the Or-
chard trial this year in the face of very heavy sawfly 
infestation.  

Most producers will plant high-yielding HRW varie-
ties. The recommended early-maturing HRW variety 
is Langin (2016 release) from CSU, which is a top 
yielder. For the high-yielding, medium-maturing vari-
eties, there are four recommendations: Avery, Byrd, 
Canvas, and Guardian. Byrd is well-known and 
Avery is similar to Byrd with a higher yield potential, 
larger kernels, slightly improved quality, and above-
average test weight. Like Byrd, Avery carries wheat 
curl mite resistance. Canvas (2018 release) is better 
yielding than Byrd with a complete package of dis-
ease resistance and other traits. Guardian (2019) also 
has a good disease resistance package and good qual-
ity. The recommended high-yielding medium-to-late 
maturity HRW variety is a newcomer, Whistler, 
which has excellent yield and good stripe rust and 
WSMV resistance. 

2019 Wheat Variety Decision Tree for Dryland Production  

Jerry Johnson and Sally Jones-Diamond 
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Important Variety Selection Considerations 

It is not possible to accurately predict which variety 
will perform best in each field every year. However, 
there are some selection guidelines to improve the 
ability to select superior varieties. The variety per-
formance summary tables and decision trees in this 
report provide useful information to farmers for 
improving variety selections. Other guidelines that 
improve selections are below.  

Focus on multi-year and location yield summary 
results when selecting a variety – use results from 
the three-year variety performance trials and from 
the collaborative on-farm tests.  

Pay attention to ratings for maturity, plant height, 
coleoptile length, disease and insect resistance, and 
end-use quality characteristics. Refer to the Descrip-
tion of Winter Wheat Varieties in Eastern Colorado 
Dryland and Irrigated Trials (2019) for variety-
specific information.  

Use the wheat variety database, a great resource, at 
http://ramwheatdb.com/ to aid in variety selection.  
Head to head comparisons are easily made between 
varieties at http://ramwheatdb. com/  

Some other factors that influence the success of 
a wheat crop that should not be neglected: 

Control volunteer wheat and weeds to avoid loss of 
valuable soil moisture and to avoid creating a green 
bridge that could lead to serious virus disease infec-
tions vectored by the wheat curl mite (wheat streak 
mosaic virus, high plains wheat mosaic virus, and 
triticum mosaic virus) or vectored by aphids (barley 

yellow dwarf virus and cereal yellow dwarf virus). 

Be aware of current ratings for stripe rust resistance 
as well as the potential of new races of stripe rust to 
develop unexpectedly. If variety susceptibility, mar-
ket prices, expected yield, and fungicide and applica-
tion costs warrant an application, consult the North 
Central Regional Committee on Management of 
Small Grain Diseases (NCERA-184) fungicide effi-
cacy chart. Updates to this chart can be found on 
the CSU Wheat Breeding Program “Wheat Links” 
page (wheat.colostate.edu/links.html). 

Plant treated seed for protection against common 
bunt (stinking smut) and other seed-borne diseases. 
Information on seed treatments is available from 
Michigan State University and Kansas State Univer-
sity at: tinyurl.com/hv5m9js and tinyurl.com/
jgeznub 

Soil sample to determine optimum fertilizer applica-
tion rates. Sampling should be done prior to plant-
ing.  Information on fertilizing winter wheat is avail-
able from Colorado State University Extension at: 
bit.ly/2Kn8egF 

Plant seeds per acre and not pounds per acre. Dif-
ferent varieties and seed lots can vary widely in seed 
size. Refer to How to Calibrate Your Drill available 
online at csucrops.com (click on the winter wheat 
tab) or at this URL: bit.ly/1MS5Hdh 
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Table 1 Continued  
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Table 4. Summary of 2019 COFT (Collaborative On-Farm Tests) Winter Wheat Variety Performance Re-
sults  

By Jerry Johnson, Sally Jones-Diamond, Dennis Kaan, Ron Meyer, John Spring, Kelly Roesch, and Wilma 
Trujillo  

Variety Yielda Test Weight Protein 

 Bu/ac Lb/bu Percent 

Langin 65.8 59.8 10.2 

Avery 64.5 60.0 9.9 

Byrd 63.1 60.3 10.1 

Breek 62.3 62.2 10.5 

Long Branch 60.3 59.9 10.3 

Average 63.2 60.4 10.2 

LSD 1.2 0.3 0.1 

aYield corrected to 12% moisture.  

Averaged across 24 on-farm tests  
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Pest Alert (Pest Survey) in Northeastern Colorado 

Assefa Gebre-Amlak 

Extension Specialist, Colorado State University Extension 

Introduction: Pest alert program monitors field 
crop pests in alfalfa, corn, dry beans, sunflowers and 
winter wheat with objectives of providing timely 
pest management information to citizens of Colora-
do. Monitoring of alfalfa, dry beans, winter wheat 
pests is based on field scouts and reports from co-
operators, extension offices and producers whereas 
corn insects (European corn borer and western bean 
cutworm moths) and sunflower insects (sunflower 
moths and banded moths) were monitored with in-
sect pheromone (lures) that are commercially availa-
ble.  

The monitoring sites included Akron, Burlington, 
Eckley, Haxtun, Wauneta and Yuma, however, in 
2018, only Akron (Washington County), Burlington, 
Eckley (Yuma County) and Prospect Valley (Weld 
County) sites were used. Historic data of other sites 
from earlier years were included in the current re-
port. Most of the monitoring sites have ten or more 
years of data and average was used to show the 
trend and seasonal abundance of the pest in each 
site. 

European corn borer: as can be seen in Figures 1-
6, European corn borer moth emergence and flight 
period was similar in all locations presented in the 
report. It generally has two generations per year (see 
two distinct peaks during the growing season) with 
exception of slight variations in some years and loca-
tions.  

The first generation moths emerged around the early 
part of June and peaked between the 2nd and 3rd 
week of the same month (figures 1-6). Inspection 
and monitoring for 1st generation should be con-
ducted between the second and last week of June as 
mean peak population of this generation occurs dur-
ing this period. Chemical treatment for 1st genera-
tion is based on leaf infestation and presence of live 
larvae; is justified if 25 percent of plants show leaf 
typical leaf infestations. 

Pheromone trap data show that the 2nd generation 
European corn borer moth emerged during the 1st 

week of August and peaked between 2nd and 3rd 
weeks of the same month (figures 1-6). Second gener-
ation moth populations were markedly lower than the 
1st generation in all pheromone locations. In general, 
historic pheromone trap data showed that Burlington, 
Eckely and Haxtun sites had the largest numbers of 
European corn borer moth in Colorado. 

Long term monitoring of European corn borer in 
northeastern Colorado showed that the pest was 
more abundant in areas along the Highway 385 in-
cluding Burlington, Eckley, Haxtun and Wauneta 
than Akron or Yuma. However, the same data show 
a decline in number of the European corn borer 
moth since 2010 in northeastern Colorado (figure 1-
6). This decline probably has to do with increased use 
of Bt corn in the area. 

Western bean cutworm: western bean cutworm 
moth emerged around the end of June and peak pop-
ulation of the insect was observed around the 3rd 
week of July and 2nd week of August in Colorado. As 
can be seen from the monitoring data, western bean 
cutworm populations in Akron, Haxtun and Eckley 
were twice the size of other sites including Burling-
ton, Wauneta and Yuma (figures 7-12) 

Sunflower Insects: sunflower moths and banded 
moths were observed between early July and the end 
of August and population peaks around the 2nd week 
of August (Figures 13-18).  In 2015, both Akron and 
Burlington had the largest numbers of sunflower 
moth and followed by two years of lower populations 
of the moth. In Julesburg, however, it was in 2014 
that larger numbers of sunflower head moths were 
captured in pheromone traps in the area.   

Despite the fact that there are more banded sunflow-
er moth populations than sunflower moths in all 
monitoring sites, it is less important according to Col-
orado State university field study. The key sunflower 
head-infesting insects are sunflower moth and sun-
flower red seed weevils.  
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European corn borer moth seasonal abundance and flight period in Colorado 



 

GOLDEN PLAINS AREA 2019 AGRICULTURAL HANDBOOK 

41 



 

GOLDEN PLAINS AREA 2019 AGRICULTURAL HANDBOOK 

42 



 

GOLDEN PLAINS AREA 2019 AGRICULTURAL HANDBOOK 

43 

Western cutworm moth seasonal abundance and flight period in Colorado 
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Sunflower moth and banded moth seasonal abundance flight periods 
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 Emerging Remote Sensing Products, Rangeland Production Monitoring Service (RPMS) for Managing 
Rangelands  

Annie Overlin, Regional Rangeland Specialist  

Who doesn’t love looking at aerial images of their 
ranch?  You can see your house, that hopefully permit-
ted new addition, the cows in the pasture.  Nowadays 
using aerial imagery is synonymous with using electric 
fence to cross fence.  It’s a tool that just makes man-
agement easier.   While staring at images of your ranch 
online is no substitute for walking around in your pas-
ture, once you train your eye to interpret how specific 
colors and textures correspond to what is actually on 
the ground, it’s a lot easier to gain a holistic under-
standing of the whole operation.  I would imagine most 
of us who need to know how much production is in a 
pasture have a decent understanding of the difference 
between 500 lbs per acre and 2000 lbs/acre. When it 
comes to managing cows on range, having an accurate 
number of forageable production is essential to good 
grazing management.  This number informs stocking 
rate, when to move cows, how long they can stay, and 
how much feed if any needs to be purchased.  Embar-
rassingly, there have been many times, particularly 
when working in 1000+ acre pastures, that I’ve meas-
ured a pasture based on what I thought was representa-
tive, walked a different route back to the truck and real-
ized my measurement was not representative.  So, what 
I’ve learned is to have the aerial imagery on hand and 
measure within different “color/texture signatures” or 
polygons. A good example of this on the plains is a 
stand of switch grass/ prairie sand reed has a mottled 
brown signature whereas sod-bound blue grama has a 
light tan color and the difference in production is about 
1500 lbs/ acre.    

What if I were to assign production values without 
having to measure? Over the last several years, emerg-
ing remote sensing developers across the  

globe have been racing to do just that. Instead of train-
ing our eyes to interpret imagery, they’re training the 
computer to interpret imagery.  None of the developers 
have quite cracked the nut of accurately measuring an-
nual production by species using remote sensing but 

they are getting closer.  One such tool developed by the 
Rocky Mountain Research Station, the Rangeland Pro-
duction Monitoring Service (RPMS) is a publicly availa-
ble dataset that quantifies annual production on about 
662 million acres of U.S. rangelands from 1984 to pre-
sent and will be annually updated. This novel product 
directly links Normalized Difference Vegetation Index 
(NDVI) to annual production. NDVI can come from a 
variety of satellite or airborne sensors or “cameras” and 
is useful for detecting live green plant canopies by 
measuring the difference between near-infrared and red 
(visible) light (chlorophyll in plants strongly absorbs 
visible light for use in photosynthesis while the cell 
structure of the leaves strongly reflects near -infrared 
light).  While NDVI reflects plant cover, it does quanti-
fy plant production. RPMS takes the index a step fur-
ther by using production values from a data set encom-
passing millions of acres over 50+ years to calibrate the 
index to produce annual production.  When this meth-
od was tested on the Great Plains, validation metrics 
included an accuracy of 89% between predicted and 
observed annual production.  That is pretty accurate!  
However, though this product shows promising accu-
racy in predicting total annual production, it does have 
limitations: Accuracy above 3000 lbs/acre is not suffi-
cient due to the limitations of NDVI. This is great 
news for the plains of Colorado because the vast majori 

ty of our rangelands are under 3000 lbs/acre. This 
product only provides total production, not forageable 
production.  So, if you have 2000 lbs/ production per 
acre and half of it is cheatgrass and half is western 
wheat, it won’t tell you the difference.   

How we can use it: Back to my switchgrass/prairie reed 
and sodbound blue grama pasture. RPMS developer, 
Matt Reeves graciously worked with me to quickly ex-
tract information from this pasture and really where the 
rubber met the road was when it started pumping out 
production values on my polygons.  Not only were its 
values within 50 lbs of my field measurements for 
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2018, it gave values of the previous 34 years.  What 
caught my eye was that sod-bound blue grama polygon 
(500 lbs/acre) was 850 lbs/acre dur 

ing the drought in 2002 and 1870 lbs/acre in 2003.  
This tool can really help inform how variable and vul-
nerable specific areas over the whole ranch can be over 
time. So, the next time I am out in a pasture, I’ll use this 
monitoring service first to help me understand not only 
the production potential of the site, but how specific 

areas have changed.  Forage insurance- this could be a 
great tool to help manage risk from forage loss due to 
drought.  The use of actual production can aid in the 
selection of various aspects of forage insurance such as 
when production normally occurs and for how much 
production to insure. For example, a producer would 
not want to purchase insurance for 2,500 lbs/acre of 
production if normal production is about 1,250 lbs/ 
acre.  
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Corn Stalk Grazing  

Travis  Taylor, CSU Livestock Extension Agent  

Historically, the Golden Plains Area counties impact 
Colorado’s beef industry by providing corn stalk resi-
due as a fall and winter feed source for dry pregnant 
cows. This opportunity has provided corn growers a 
second source of income from their crop, while 
providing cow/calf producers a less expensive forage 
and the opportunity to rest native winter range. De-
spite improved harvesting technology and equipment, 
grazing will reduce field volunteer corn stands that 
result as kernels pass through a combine, or ear lost 
to environmental weather conditions. With the op-
portunities that grazing corn residue brings, other key 
items should be considered before making any agree-
ments. 

Stocking fields correctly can have a dramatic econom-
ic effect for producers as leases are generally calculat-
ed on a per head basis. Research from the University 
of Nebraska-Lincoln (UNL) has concluded that there 
will be about 16 pounds of leaf and husk per bushel 
of corn yield left as residue. Therefore, in a field that 
yields 160 bushels/acre there would be 2560 pounds 
of quality residue. In a “take half, leave half” grazing 
practice, this equates to 1280 pounds, or enough resi-
due per acre to feed a 1200 pound dry pregnant cow 
48 days. The UNL Beef Team developed a simple 
excel spreadsheet to help producers determine field 
grazing capacity based on corn yield. Called the 
“Corn Stalk Grazing Calculator”, it is available free 
online at https://beef.unl.edu/learning/
cornstalkgrazingcalc.shtml. Still, unforeseen weather 
events such as wind, rain, and snow can have drastic 
effects on forage available. For example leaf material 
is light and can be moved around by winds, and 
husks are easily tromped into muddy fields. Cattle can 
graze though as much as 4 to 6 inches of snow, but 
should that snow melt and turn to ice, cattle will be 
unable to uncover residue. It is prudent to have an 
emergency plan or reserve feed supply in case severe 
weather shortens the grazing period. 

A bred 1200 pound cow needs to be gaining one 
pound per day during her last trimester. She should 
consume two percent of her body weight in dry mat-
ter. Corn residue averages around 85 percent dry mat-
ter, so the example cow eats approximately 26.5 
pounds of residue daily. This is enough feed to meet 
her energy requirement, as average corn stalk residue 
provides between 52 and 55 percent Total Digestible 
Nutrients (TDN). However, cattle selectively graze 
fields in an order searching out the excess grain, 
leaves, husks, cobs and finally stalks that make up 
corn residue. This means that although available ener-
gy starts as high as 70 percent TDN, it will decrease 
to less than 45 percent as cows are reduced to eating 
cobs and stalks. This problem is compounded as 
cows graze later into the winter because as residue 
energy levels fall, the cow’s energy demands increase 
due to fetal development. During the same time as 
residue nutritional value drops and the cow needs 
increase, fetal growth is also compressing and limiting 
rumen space so cows consume less of a diminished 
quality forage. If possible, cross fencing fields or strip 
grazing may allow for the best utilization of forage 
and give managers the ability to provide more con-
sistent energy levels, thus maintaining cow body con-
dition score. 

Protein supplementation is need for pregnant cows 
grazing corn residue, especially during their last tri-
mester. Corn fields will not provide enough protein 
to meet their daily 1.75 pounds Crude Protein (CP) 
requirement. Average corn residue is only 5 to 5.5 
percent CP, leaving cows 0.3 to 0.5 pounds short of 
their daily needs. This is even more crucial as the ex-
cess corn and leaf material are gleaned from the field. 
Secondly, as excess corn is removed, residue grazing 
will not meet the phosphorous requirements of a late 
gestation cow developing a fetus. While residue 
should meet calcium requirement, phosphorus 
availability is below required levels. Phosphorous sup-
plementation should be at levels that provide the de-
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sired 2:1 calcium to phosphorus ratio needed for fetal 
development. Free choice salt should be provided and 
can be combined in lose form with sodium bicarbonate 
to help buffer rumen acid levels as cows “hunt out” 
grain during initial grazing. Before turning out cattle, it 
is wise to check fields for any “dumped” corn piles, as 
piles would be easy opportunities for cows to overload 
on grain. 
Finally, ensuring cattle have access to adequate water 
may be the most important factor to grazing stock 
fields. As always, restricted water intake equals reduced 
feed intake and decreased nutrient absorption particu-
larly with a dry forage like corn residue. Research from 
the National Research Council suggest that it takes 8 to 
12 gallon per day for a 1200 pound dry cow during the 
winter. That same cow may only intake 8 gallons on a 
40 degree day, but may need 12 gallons if it is 70 de-

grees. It would be a safe assumption that water availa-
bility at one gallon per 100 pounds of body weight 
should be provided during winter grazing for dry cows. 
With this in mind, a 10 foot diameter 2 foot high stand-
ard round tank will hold approximately 1170 gallons 
and would water up to 100 head even on the hotter 
winter days in the Golden Plains Area. 

Corn stalk residue grazing can be economically benefi-
cial when it works into a producer’s budget. Infor-
mation on grazing lease rates, help with leases or other 
beef decision tools including determining your cow 
carrying costs can be found at the CSU Agriculture 
Business Management team website http://
www.wr.colostate.edu/ABM/resources.shtml. 

Cattle and All Those Ears 

Travis  Taylor, CSU Livestock Extension Agent  

The high plains winds caused havoc with this current 
corn harvest. Corn loss in some fields is being reported 
between 20 to 60 bushel, and up to 80 per acre in ex-
treme cases. Although not ideal, this does provide 
grazing opportunities for cattle producers willing to 
manage fields with extreme amounts of corn available. 
It is important to remember that management is the 
key. Cattle are able to acclimate to high corn diets, but 
engorging on corn will cause lactic acidosis as the ru-
men microbial population is changed to rapidly. It can 
be fatal or cause lasting negative production effects. 

Producers need to manage cattle properly to ensure a 
positive and productive outcome. A University of Ne-
braska article, “Down Corn: Problem or Opportunity 
for Cattle Producers,” (https://beef.unl.edu/down-
corn-problem-or-opportunity-cattle-producers) out-
lines the steps necessary to prepare cattle to enter 
fields with high amounts of corn. Basically, cattle can 
be acclimated to graze such fields by adding corn to 
their diets and gradually increasing to a predetermined 
daily consumption over ten days to two weeks. This 
may be the safest and best option. 

Another preventive measure may be the use of biolog-
ics. One such product called Lactipro advance® from 
MS Biotec claims beef producers could cut roughage-
to-grain transition time by up to 50 percent. These 
products can change the rumen environment to allow 
for quicker utilization of high energy grains. Prior to 
using these products it is recommended to consult 
with your nutritionist and veterinarian. 

If management of the cows is not an option, managing 
the fields may be. Cross fencing fields or pivot fencing 
options (see the previously mentioned Nebraska arti-
cle) can limit each cows daily corn consumption. Like-
wise, increased cows per acre or limiting available acres 
available is wise to control intake in a field. If possible, 
time grazing may work in the right situations. This al-
lows a set time access to fields and utilizes electric 
fencing to remove and confine cattle to already grazed 
areas for the remainder of the day. In either case it is 
the management of the situation or quite possibly a 
combination of different strategies that will allow pro-
ducers to make the most of this opportunity. 
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How Much Hay Do I Need?  

Travis  Taylor, CSU Livestock Extension Agent  

There are many factors that determine the amount of 
feed needed to winter your mature beef cow herd. Sev-
eral estimates are required, but more precise infor-
mation increases a producer’s ability to make critical 
financial decisions. Understanding the average cow 
size in your herd is important. The best time to get an 
actual average cow weight would be after weaning and 
early in the second trimester. Just as importantly, pro-
ducers should have an accurate inventory of available 
standing or baled forage when estimating winter feed 
needs. Better decisions can be made with actual forage 
quality tests, or more educated forage quality estimates. 

Higher-quality forages have larger concentrations of 
important nutrients, and cattle can consumer them in 
greater quantity, as rumen fermentation is increased, 
allowing for quicker passage and utilization. Addition-
ally, after calving, cows will be able to consume a high-
er percent of their body weight, which increases the 
needed total ranch winter feed availability. Remember 
that no two balers are exactly the same, so as produc-
ers it is important to have an understanding of your 
winter forage supply available and its quality. Glenn 
Selk, Emeritus Extension animal scientist from Okla-
homa State University, listed the following general beef 
cow guidelines relating to forage consumption in the 
November 12 Cow-Calf Corner broadcast. “Low-
quality forages (below 6% crude protein) will be con-
sumed at about 1.5 percent of body weight (on a dry 
matter basis) per day. Higher-quality grass hays (above 
8% crude protein) may be consumed at 2 percent of 
body weight. Excellent quality forages like good alfalfa, 
silages or green pasture may be consumed at the rate 
of 2.5 percent dry mater of body weight per day.” 

To illustrate, imagine you have 1,200 pound pregnant 
spring calving cows in good condition (BCS 5-6), and a 

sorghum hay supply that tested 8 percent crude pro-
tein and 90 percent dry matter. Cows should consume 
24 pounds of dry matter per day (1200 lbs. x 2% = 24 
lbs.). Adjusting for dry matter content of the forage 
(24 lbs. DM/ 90% forage DM) the cows should volun-
tarily consume 26.66 pounds per head each day. In a 
100 cow herd fed 120 days, or January through April, 
the producer would estimate feeding 160 tons of hay. 
If the same cow herd had an average mature cow 
weight of 1,300 pounds the estimated feed inventory 
needed would be 173.33 tons. The percent increase or 
decrease in total feed required is the same as the per-
cent change in mature cow weight, or an increase of 
8.33 percent in this example. 

Another component to be estimated is Hay wastage. 
Different feeding methods can improve hay waste 
which generally ranges from 10 to 20 percent, but can 
be even higher. At 15 percent in the above example, 
that would be an additional 24 tons or an entire semi 
load wasted. Assuming an $85.00 per ton hay value 
that is $20.40 per cow and increases the break- even 
price for 500 pound calves by $5 per hundred weight. 
Waste estimates are influenced by factors like wind, 
mud, snow, feeding area, forage type and feeding 
equipment. Extended periods of cold and wet weather 
equates to cows needing increased energy and addi-
tional feed. By using more precise estimates relating to 
forage available and mature cow size, producers can 
better calculate an operations winter feed needs. More 
accurate estimates mean better management decisions 
and translate into a more profitable operation. 
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Beef Quality Assurance and Transport Certification  

Travis  Taylor, CSU Livestock Extension Agent  

The national Beef Quality Assurance (BQA) certifica-
tion is not new to cattlemen, in fact it has been in ex-
istence since 1987. The first National Beef Quality Au-
dit was conducted in 1991 with the most recent com-
pleted in 2016. “The nationally coordinated and state 
implemented BQA program focuses on all segments of 
the beef industry, including focused training for trans-
porters as well as self-assessments for cow/calf, stock-
er and feeder operations,” says Colorado BQA coordi-
nator Libby Bigler. “Now more than ever, consumers 
show concern for issues pertaining to animal welfare 
and environmental sustainability, and the BQA pro-
gram is committed to addressing such topics in order 
for the cattle industry to continue meeting ever-
changing consumer expectations.” Those expectations 
have surfaced most recently appearing as requirements 
by major beef processors like Tyson and Cargill asking 
suppliers in feed yards and livestock transporters to be 
BQA certified. Cargill now requires 90 percent of their 
cattle to be sourced from BQA certified feeders, and 
hauled by individuals with a Beef Transport Quality 
Assurance (BTQA) certification. Likewise, Tyson re-
quires 100 percent of cattle sourced from BQA yards, 
and by January 1, 2020 all cattle delivered to plants to 
be hauled by individuals with BTQA certification. 

Although such certifications results in additional re-
quirements, it may currently be financially beneficial in 
cattle marketing. A recent Colorado State University 
study titled “Effect of Mentioning BQA in Lot De-
scriptions of Beef Calves and Feeder Cattle Sold 
Through Video-based Auctions on Sale Price,” discov-
ered a $16.80 per head premium result for cattle that 
listed BQA in the lot description. The study data was 
collected in partnership with Western Video Market, 
and based on sale prices of 8,815 lots of both steers 

and heifers sold in nine western states between 2010 
and 2017. It is important to remember that data repre-
sents sales prior to the previously mentioned require-
ments by beef processors. Just as importantly, the Na-
tional BQA Program has been developed by cattlemen 
for cattlemen and is primarily funded by the Beef 
Checkoff. A science based BQA program that is devel-
oped by actual beef industry producers, and one that is 
recognized by both processors and consumers, has 
immeasurable benefit. Such a program clearly speaks to 
the dedication United States beef producers have to-
ward their transparency in delivering a safe and excep-
tional quality product to consumers. 

Since BQA inception, many producers have been certi-
fied, while others have adopted BQA practices by pick-
ing them up from neighbors or local veterinarians. 
However, the Colorado State University study empha-
sized how important it is to be able to transfer BQA. 
certification information from seller to buyer when a 
transaction is made. Being able to provide buyers with 
a certification number is quickly becoming integral for 
producers, feeders, and truckers who deliver cattle to 
processors. Certifications can be obtained by attending 
an in-person training or online. The certifications are 
valid for three years before recertification is required. 
Training material is updated yearly, but major revision 
occur every five years after information is received 
from the most current National Beef Quality Audit. 
The recertification process helps producers reinforce 
their existing best management practices while keeping 
up to date on new practices and procedures. To get 
your BQA certification as a producer or transporter go 
online to www.cobqa.org or contact your local Colora-
do State University Extension Office. 

Controlling Flies 

Travis  Taylor, CSU Livestock Extension Agent  

Driving the roads right now, we see cattle herds 
bunched in pasture corners, standing in ponds, or 
worse stamping out large areas of grass. It is fly season, 
and those pests have been causing weight loss, cattle 
discomfort and rancher aggravation for years. Horn 
flies have been shown to feed on animals up to 30 

times each day and Face files can travel up to 2 miles 
and effect both gain and animal health. Unfortunately, 
there is not a “one size fits all” product that will elimi-
nate flies, so a producer’s best option is to implement 
a control strategy. Producers should contemplate if 
feeding a substance that breaks the insect lifecycle or a 



 

GOLDEN PLAINS AREA 2019 AGRICULTURAL HANDBOOK 

55 

larvicide like insect growth regulator (IGR) works 
with their operation goals. Cows need to be fed such 
products, usually in a mineral or protein supplement 
starting 30 days before flies typically emerge, until 30 
days after a killing frost. Another measure that is be-
ing successfully utilized is fly tags. With new techno-
logical improvements fly tags are now better able to 
release a uniform insecticide concentration and are 
an effective tool in controlling flies. It is recommend-
ed to rotate between pyrethroid and organophospate 
based tags, reducing chances for building flies’ chem-
ical resistance. Follow label directions on the number 
of tags per cow, and refrain from using the same 
chemical tag type more than two years in a row. For 
best results when using tags, wait until you have 
around 200 flies per cow to tag as applying too early 
decreases their efficacy. Keep in mind that tags 
should be removed in three to five months to help 
with resistance issues. 

Other control measures such as pour-ons, sprays and 
dust bags are proven beneficial. A pour-on can be 
used at the same time you fly-tag cows. Most pour-
on dewormers will also have efficacy against horn 
files and will have the added benefit of controlling 

internal parasites. If deemed necessary to re-pour 
cattle later in the season, switch to a product only 
labeled for flies and/or lice as using the same de-
worming product multiple times throughout a given 
year can contribute to internal parasites building re-
sistance. Spraying or fogging cattle in certain situa-
tions can be beneficial, but the equipment and chem-
ical clean-up necessary makes it less economically 
feasible for a majority of producers. Cattle rubs or 
dust bags, when placed correctly can provide for cost 
effective control of flies. The tradeoff is the time and 
management required to keep equipment charged 
with insecticide and in proper working order. 

Utilizing only one of the fly control methods will 
most likely not give you the results you desire. Using 
a multifaceted approach, rotating insecticides and 
consulting with your beef extension specialist, veteri-
narian and animal health consultant to talk strategy 
can help increase herd health and protect your bot-
tom line. 
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Crop Enterprise Cost Estimates for 2019 in Northeastern Colorado  

Brent Young—Regional Agriculture and Business Management Specialist 

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 representative of the 
area.  These budgets are not averages, but rather rep-
resent typical costs as reported by producers in North-
eastern 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, ma-
chinery complements, chemical applications, market 
timing and uncontrollable fortune with frost, hail, rain 
and insects.  No attempt was made to conform these 
results to ideal production recommendations.  Our 
goal is simply to report typical production costs from 
actual production. These cost of production estimates 
conformed to the traditional economic method of 
accounting for all variable and fixed costs of produc-
tion.  Starting in 2006, the Mississippi State Budget 
generator became the software of choice to develop 
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 inflation 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 especial-
ly true for agricultural lenders, appraisers, insurance 

adjusters, landlords and government agencies.  Even 
among this survey group, which was pre-screened to 
be typical of the area, there were great differences.  
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 speci-
fied in this publication.  Again, these rates are not 
meant to be recommendations for fertilizer require-
ments, but rather are typical rates reported by produc-
ers participating in the survey process.  Also, the sur-
vey 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 require-
ments. In addition to crop yield and input rates, the 
survey instrument sent to producers asked for cultural 
practices, machinery compliments and machinery val-
ues.  Machine cost variability from one producer to 
the next was often impacted by management choices.  
An operator that chooses to purchase newer machin-
ery may feel they realize enough from increased de-
pendability and lower repair costs that the extra in-
vestment is warranted.  The typical machine comple-
ment in use is 7 to 15 years of age.  When replacement 
machines are purchased they are not always new.  As 
stated previously, positive returns to “management 
and risk” would have to be used to initiate replace-
ment machinery purchases if that is a management 
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 production costs, and land 
rents have begun to rise again as well, putting pressure 
on profits in future years if commodity prices fall be-
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low 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 Ir-
rigated Crops  

 Tables 3 through 9 describe enterprise pro-
duction costs and returns for irrigated crops in 
Northeastern Colorado.  These enterprises include 
alfalfa, dry edible beans, corn, sugar beets, oil sun-
flowers, soybeans and winter wheat.  All irrigated 
budgets are produced under center pivot irrigation.  
The alfalfa 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 assumed produc-
tion once every three or four years.  Crop rotations 
that include sugar beets typically assumed production 
of these crops once every four years.  Corn was the 
crop typically used to fill out the rotations.  Tables 9, 
10, and 11 describe irrigated corn, sugar beet, and 
winter wheat enterprises for the South Platte River 
valley.  These enterprises also assume center pivot 
irrigation and sugar beet production once every four 
years.  

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, 
wheatsunflower-fallow, or wheat-millet-fallow.  As a 
result there are two dryland winter wheat budgets 

defined in this report.  Table 12, the conventional 
wheatfallow budget, charges all fallow costs against 
the wheat crop, employing traditional tillage opera-
tions for weed control in the fallow period.  Tables 
13 through 16 describe reduced-till intensive crop-
ping system enterprises for winter wheat, corn, mil-
let, 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 enter-
prise.  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 produc-
tion 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 payments 
(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 ta-
bles are meant for illustration purposes only and do 
not represent the worst or best case scenarios for any 
crop enterprise.   
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(2019 Crop Year) 
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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 esti-
mated income and expenses associated with a specific 
enterprise to help evaluate its profitability.  An enter-
prise budget can be developed for each current or fu-
ture 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 dif-
ferent formats, however, they typically contain three 
sections:  1) Income, 2) Variable or operating costs and 
3) Fixed costs.  The following 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, veterinary, repairs, fuel, labor, etc.  

 The second step is to develop an assessment of 
fixed costs.  Fixed costs include, but are not lim-
ited to, machinery,  breeding stock replacement 
and land debt payments, lease payments and over-
head charges like insurance, taxes and interest.  

 The third step in the process is to estimate the to-
tal 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 
income and cost data for only one situation.  The use 
of computerized 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 enterprise budget ignores the impact of one 
enterprise on other enterprises.  For example, a dairy 
enterprise may compete for a limited labor supply, par-
ticularly when it causes delays in planting or harvesting 
of grain crops.  

Livestock Enterprise Budgets|  Livestock budgets 
follow 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 enter-
prise or lambs, wool, cull ewes and cull rams for a 
sheep enterprise.  A second problem is proper ac-
counting for the cost of raising or purchasing replace-
ment 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) Percent 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, machin-
ery 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 major factors affecting this are:  1) Failure to 
conceive at breeding and 2) Death loss at or near birth.  
Calving difficulties play an important role in both areas 
through actual losses at birth and by delaying the sub-
sequent 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 
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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.  Ob-
viously, there are numerous factors affecting percent 
calf crop and weaning weights.  However, three pieces 
of information, kept on an annual basis for each cow, 
can provide a basis for evaluating the current status of 
the herd and suggest areas for improvement.  These 
three pieces of information are:  1) calving date, 2) 
calving ease, and 3) actual weaning weights.  

Summary:  Enterprise budgets are a tool Colorado 
producers can use to assist them in making manage-
ment decisions involving production, financial require-
ments and marketing strategies.  Although enterprise 
budgets have been used primarily for production plan-
ning, 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 
themselves with financial and marketing management 
decisions.  Enterprise budgets are a tool to help evalu-
ate 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 Department of Agricul-
tural Economics, K-State Research and Extension, 
Kansas State University, Manhattan, KS.  
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Livestock Terms, Tables, and Figures  

Travis Taylor, Area Livestock Agent 

Livestock management decisions determine the suc-
cess of an operation.  The following section contains 
important information and tools to aid livestock pro-
ducers 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 results.  

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 measuring the amount of nitrogen.  On average, 
proteins contain 16% nitrogen; therefore, by multi-
plying the nitrogen content by (6.25 or 100/16) gives 
an estimation of the protein content.    

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 microbes from both protein and nonpro-
tein 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 ru-
men undigested.  It contributes to the metabolizable 
protein value.    

MP % - Metabolizable Protein  

MP is protein that is available to the animal including 
microbial 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 between 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 issues with TDN is it tends 
to overestimate the livestock performance consum-
ing roughages.  

NE – Net Energy  

The NE system divides the energy use into three cat-
egories based on the production stage of the animal.  
The three categories 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 ex-
ample, 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.  It is the combination of estimated feed intake 
and digestibility calculated from NDF and ADF val-
ues correspondingly.    

RFQ - Relative Forage Quality  

RFQ is similar to RFV in that it is used to identify 
the quality of hay, incorporating feed intake and di-
gestibility.  Where RFQ differs from RFV is that a  
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simulated rumen digestion test is performed, making 
it more accurate than RFV.  Neither RFV nor RFQ 
are useful in balancing rations for livestock.    

Comparing Prices of Livestock Feeds  

Feeding livestock makes up the majority of the costs 
associated with livestock production.  The ability to 
compare and price one feed to another gives live-
stock producers the ability to choose least cost feed-
ing solutions and save money.  This table allows the 
user to compare the price of feeds on a nutrient 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 de-
scriptions of these values, see the terms and defini-
tions on the previous page.  

Next, use the Feed Price Comparison table to calcu-
late prices per nutrient/analysis value.  Use the num-
bers in the calculations column to complete the Feed 
Price Comparisin Table 1.  The price of the feeds in 
the Feed Price Comparison section can then be com-
pared horizontally between feed #1 and #2.  
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Animal Unit Equivalents for Grazing  

Grazing management is crucial for rangeland health 
in the Golden Plains Area.  Using a stocking rate 
too high can lead to overgrazing and damage the 
ecology of the rangeland.  Effective grazing strate-
gies identify forage availability and the animal units 
the pasture can support.  The following table allows 
livestock producers,  

who know their pasture’s forage availability and the 
appropriate stocking rate, to determine the appro-
priate number of grazing animals by species.  Ani-
mal intake may fluctuate between animals and on a 
day-to-day basis.  The data in Table 2 are averages, 
and the assumption is that 1 animal unit (AU) will 
consume 26 pounds per day of air dried forage.   
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Estimated Livestock Water Requirements  

Livestock use water for temperature regulation, di-
gestion, growth, and many other bodily functions, 
making it very important for producers to know how 
much their livestock will drink.  The ambient tem-
perature,  

water temperature, diet, growth, lactation and the 
animal’s activity all play a part in how much the ani-
mal will drink.  Table 3 contains average water con-
sumption for various livestock species at various 
temperatures.  Actual water consumption may vary.   
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