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A. Wayne Cooley and Joe Brummer 

 
 Grassland has influenced human history 

since prehistoric times. Grazing lands were 

important to prehistoric people since many 

of the animals they hunted for food de-

pended on available forage. 

 With time, humans began to manage 

grasses for increased productivity for both 

hay and grazing. In Great Britain, hay mak-

ing and the scythe date from 750 B.C. Lives-

tock survival through the winter depended 

upon the success of the hay harvest. Grow-

ing hay crops and the importance of proper 

curing were described in detail by Columella 

(Roman) in about A.D. 50. 

 In more recent times, Native Americans 

relied heavily on grasslands since they sup-

ported thousands of buffalo, deer, antelope, 

and elk which were major food sources. In 

addition, the hides were used for shelter and 

clothing. 

 Native grasslands in the Great Plains of 

North America were referred to as rangeland 

shortly after the turn of the 20th century. 

The English settlers along the Atlantic Coast 

used the name meadow for native grassland 

that was suitable for hay. The French in 

Canada used the term prairie, and the Span-

ish in Florida used the word savanna. These 

diverse terms for native grasslands are still 

in use today. 

 The eastern U.S. was originally covered 

in heavy forest growth; however, about 40% 

of the total land area in the U.S. was grass-

land. 

 As the Great Plains and the western U.S. 

were settled, much of the native grasslands 

were plowed to grow crops such as small 

grains and corn. The development of irriga-

tion systems greatly expanded the types of 

crops that could be grown. With irrigation, 

much more productive grass pastures for 

haying and grazing were developed, espe-

cially in the arid West. 

 In addition to the development of irriga-

tion systems, additional technology was de-

veloped to improve pastures for both grazing 

and hay. The additional technology included 

species selection, improved varieties of 

those species, defining fertility require-

ments, irrigation management, and grazing 

management. 

 This improved technology required pro-

ducers to become educated in several areas 

of pasture and hay management. Producers 

have not always been able to keep up with 

the new management practices. Therefore, 

we still experience overgrazing, improper 

time of grazing, incorrect species selection, 

poor fertility, etc. The purpose of this sec-

tion of the manual is to provide research-

based information that producers can use to 

improve their management of grass domi-

nated pastures and hayfields.  

 
Mountain Meadows 

 Mountain meadows are lush, productive 

grassland areas typically found in valley bot-

toms along streams and rivers at higher ele-

vations throughout the western United 

States. Availability of water defines the 

boundaries of what are considered meadows 

and sets them apart from the surrounding 

dryer plant communities. Prior to settlement, 

native meadows were watered naturally by 

snowmelt from the surrounding hills and 

mountains and subirrigation from the adjoin-
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ing streams and rivers. Settlers expanded 

meadows onto poorly watered bottomlands 

or adjacent uplands by installing extensive 

systems of ditches for flood irrigation. Many 

of these same irrigation systems are still 

used today with little modification, even 

though they are commonly inefficient at ap-

plying water evenly to undulating meadows. 

Often referred to as "wild flood", this form 

of irrigation has relatively low operating 

costs compared to other systems. 

 Mountain meadows are used primarily 

for forage production to sustain year-round 

livestock operations at high elevations. Al-

though this is their primary use, mountain 

meadows provide many secondary benefits 

that are now gaining in importance as devel-

opment threatens to take many meadows out 

of agricultural production. The open space 

and aesthetics of the green, lush meadows 

have a measurable value to tourists. Scienti-

fic research has shown that many impurities 

are reduced or removed from water that 

flows across meadows, thus improving 

overall water quality. Many wildlife species 

use meadows for food and shelter at some 

point during the year. Irrigation of meadows 

leads to recharge of groundwater aquifers 

and extends the length of time until return 

flows enter streams and rivers which can 

improve the quality of fisheries. 

 Keeping high elevation agriculture via-

ble will help preserve the secondary benefits 

derived from mountain meadows. Forage  

produced from these meadows provides the 

key to successful, year-round livestock oper-

ations at high elevations in the intermoun-

tain region. Mountain meadows are predo-

minately privately owned and serve as the 

base from which livestock producers utilize 

vast acreages of federally controlled range-

land. This scenario exists throughout the 

western United States. 

 

 Hay produced from mountain meadows 

is primarily comprised of native grasses, 

forbs, sedges, and rushes (Fig. 1). Addition-

ally, some meadows support significant 

amounts of improved grass and legume spe-

cies that have been introduced over time. In 

2009, approximately 634,500 tons of pre-

dominately native and improved grass hay 

was harvested from 335,400 irrigated acres 

in 23 intermountain Colorado counties for 

an average yield of 1.9 tons/ac.
1
 Yields by 

county ranged from a low of 1.20 up to 2.85 

tons/ac. In the high mountain basins, the 

yield averaged 1.72 tons/ac which is close to 

the long-term average of 1.65 tons/ac. These 

values indicate that many producers are still 

struggling to overcome low yields. This is in 

spite of the wealth of research that has been 

done and information that is available on 

management practices to increase yield and 

quality of forage produced from mountain 

meadows. The following sections will dis-

cuss various management practices and al-

ternatives that producers can use to improve 

profitability of forage production from 

mountain meadows. 

                                                           
1
 Colorado Agricultural Statistics. 2010. USDA 

NASS Colorado Field Office, Denver, CO. 

Fig. 1. Swathing grass hay at Collbran, Colorado. 

Photo by Calvin Pearson. 
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Irrigated Pastures and Hayfields 
 One of the first decisions that must be 

made when renovating or establishing an 

irrigated pasture or hayfield is which species 

to plant. Mixtures are generally preferred 

over single species, and the number of spe-

cies to use in a mix will vary. Generally, it is 

best to plant no more than three grass spe-

cies per mix with the addition of a legume, if 

desired. Mixtures generally result in better 

overall stands. Soil type, topography, mois-

ture, and soil depth will vary over a given 

field. Single species may result in thin 

stands or basically no stand in particular 

parts of the same field. In other words, na-

tive rangeland, pastures, and meadows do 

not exist as monocultures, but rather have a 

mix of plant species in any given area. 

 However, there are situations that may 

warrant establishing a single species for both 

hay production and intensive rotational graz-

ing programs. These situations may require 

different management practices compared to 

mixed species pastures or hayfields. Other 

factors to consider when selecting species 

are different site elevations, water availabili-

ty (precipitation and irrigation), soil tex-

tures, and whether the plants will be used for 

hay production, grazing, or both. Before se-

lecting a particular species, there is a need to 

review and understand the types of grasses 

growing in your area and how a grass plant 

grows and survives. 

 The intermountain region is dominated 

by cool-season grasses. Cool-season plants 

are most productive during the spring and 

fall when temperatures are cooler and mois-

ture is available. During the warmer summer 

months, they tend to go dormant or semi-

dormant, depending on how much water is 

available. This is often referred to as the 

“summer slump” period. Examples of cool-

season grasses are: smooth brome, orc-

hardgrass, ryegrasses, wheatgrasses, tall fes-

cue, reed canarygrass, and Kentucky blue-

grass.   
 Warm-season plants grow primarily dur-

ing the summer months. Examples of warm-

season grasses are: blue grama, buffalograss, 

big bluestem, little bluestem, sideoats gra-

ma, sand dropseed, and switchgrass. One of 

the main reasons warm-season grasses do 

not grow well in western Colorado is that it 

is too dry in June when warm-season species 

generally initiate growth. However, some 

warm-season grasses have produced good 

tonnage in test plots under irrigation in this 

area of Colorado. 

 

How Does a Grass Plant Grow? 
 Grass plants are comprised of tillers. For 

some species, tillers grow in tightly com-

pacted bunches, hence the term bunchgrass 

(e.g. orchardgrass, meadow brome, and tall 

fescue). Other grass species have stolons or 

rhizomes from which tillers arise to form 

what are known as sod-forming grasses (e.g. 

Kentucky bluegrass, smooth brome, and 

buffalograss). Stolons and rhizomes are bas-

ically stems that grow horizontally either 

above (stolons) or belowground (rhizomes) 

and contain buds from which tillers initiate. 

 An individual grass tiller is comprised of 

a growing point, stem, leaves, roots, and 

dormant buds. The buds that initiate to form 

new tillers are generally located on nodes at 
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the base of the tiller and are known as basal 

buds. There are also axillary buds located on 

nodes along the stem, but these generally do 

not form new tillers. As mentioned above, 

grass plants that have stolons or rhizomes 

also have buds located at the nodes on these 

structures from which new tillers grow. 

Once buds break dormancy, they produce a 

new tiller with a new growing point. If that 

growing point is removed, then another 

dormant bud must initiate to produce a new 

tiller.  

 

Dormant buds must survive the 

winter in order for grass plants to 

live from year to year   
 

 The time required for a grass plant's bud 

to break dormancy after a tillers growing 

point is removed depends on the species. 

Grasses are classified as having either cyc-

lical or continuous tillering. 

 Cyclical species have buds that remain 

dormant until heading occurs on the initial 

tiller. Examples are smooth brome and in-

termediate wheatgrass. Continuous tillering 

grasses have buds that are initiated periodi-

cally throughout the growing season. Exam-

ples are orchardgrass, meadow brome, tall 

fescue, and Kentucky bluegrass. The grass 

species that have performed well over the 

past several years in the intermountain re-

gion are listed in Table 1 and 2. 

 

Seeding Rates and Putting  

Together Seed Mixes 
 For seeding of irrigated pastures and 

hayfields, a general rule of thumb is that you 

should plant approximately 40 Pure Live 

Seeds (PLS) per square foot. For extremely 

small seeded species like timothy or redtop, 

the number of seeds planted per square foot 

is often doubled to about 80. The seeding 

rates recommended in Table 2 are based on 

pounds of pure live seed planted with a drill. 

If you broadcast your seed, then the seeding 

rate should be doubled. 

 Pure live seed accounts for the purity 

and germination of each seed lot and allows 

you to calculate the percentage of seed in a 

given bag that should actually germinate 

once planted. Since no seed lot has 100% 

purity and 100% germination, the amount of 

bulk seed that needs to be planted to obtain 

the PLS rate listed in Tables 1 and 2 will 

always be higher and needs to be calculated. 

 For example, smooth brome seeded for 

irrigated pasture or hay on well-drained soils 

has a recommendation of 13 lbs PLS per 

acre if planted with a drill as a single species 

(Table 2). If the seed purchased has a purity 

of 95% and a germination of 90%, then the 

bulk seed rate can be determined utilizing 

the following formula: 

 

lbs/ac Bulk Seed =  

         lbs PLS/ac              

 % Purity X % Germination (from seed tag) 

 

lbs/ac Bulk Seed = 

  13 lbs PLS/ac  

0.95 X 0.90  
= 15.2 lbs Bulk Seed/Ac 

 The above amount of smooth brome 

would be needed if planting a single species 

and using a drill. The broadcast seeding rate 

for this particular seed lot of smooth brome 

would be 30.4 lbs/ac (2 x 15.2). 

 When planting a 3-way mix of smooth 

brome, orchardgrass, and meadow brome, 

the percent of each species desired in the 

mixture should be multiplied by the single 

species rate listed in Table 2. This calcula-

tion will result in the seeding rate for each 

species. For example, if equal proportions of 

each species are desired in the mix, then 

each rate listed in Table 2 (13 lbs smooth 

brome, 3 lbs orchardgrass, 22 lbs meadow 

brome) would be multiplied by 1/3. This 

would result in 4.3, 1.0, and 7.3 lbs PLS/ac 

for smooth brome, orchardgrass, and mea-

dow brome, respectively, in an irrigated 
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Table 1.  Non or Limit-Irrigated Pasture.  Seeding rates listed are for individual grasses or legumes in pure 

stands and drilled.  If a mixture is preferred, no more than three grass species and a legume are recom-

mended.  If seed is broadcast, double the seeding rates. 

Altitude - Less than 6,000 ft.                Moisture Range - Less than 12" total precipitation 

Species (Varitey) Seeding Rate (lbs./Acre) 

Siberian wheatgrass (P-27, Vavilov, Vavilov II) 4 

Indian ricegrass (Nezpar, Paloma, Rimrock) 6 

Western wheatgrass (Arriba, Barton, Rosana) 7 

Thickspike wheatgrass (Critana) 7 

Pubescent wheatgrass (Luna, Manska) 9 

Crested wheatgrass 

 Bunchgrass (Nordan) 

 Sod-former (Fairway) 

 Hybrid, bunchtype (Hycrest, CD II) 

 

4 

4 

4 

Tall Wheatgrass (Jose) 11 

Galleta  6 

Sand dropseed    0.2 

Altitude - 6,000 - 7,500 ft.                          Moisture Range - 12 - 16" total precipitation 

Siberian wheatgrass (P-27, Vavilov, Vavilov II) 4 

Indian ricegrass (Nezpar, Paloma, Rimrock) 3 

Western wheatgrass (Arriba, Barton, Rosana) 7 

Russian wildrye (Vinal, Swift, Bozoisky Select) 5 

Crested wheatgrass 

 Bunchgrass (Nordan) 

 Hybrid, bunchtype (Hycrest, CD II) 

 

4 

4 

Pubescent wheatgrass (Luna, Manska) 6 

Intermediate wheatgrass (Oahe, Amur) 9 

Smooth brome (Manchar) 7 

Basin wildrye (Magnar, Trailhead) 6 

Alfalfa (Ladak) 3 

Altitude - above 7,500 ft.                           Moisture Range - 16" precipitation and above 

Smooth brome (Manchar, Lincoln) 7 

Meadow brome (Regar, Paddock, Fleet, Cache, Montana) 11 

Intermediate wheatgrass (Amur, Oahe) 5 

Orchardgrass (Latar, Potomac) 3 

Slender wheatgrass (Primar, San Luis) 6 

Alfalfa (cold tolerant, nematode and disease resistant varieties) 5 

Tall fescue (Endophyte-free or with novel endophyte) 5 

Cicer milkvetch (Monarch, Lutana, Windsor) 8 
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Table 2.  Irrigated Pastures and Hayfields.  The seeding rates listed are for individual grasses or legumes in 

pure stands and drilled.  If a mixture is preferred, no more than three grass species and a legume are rec-

ommended.  If seed is broadcast, double the seeding rate. 

Soil Type-Well Drained 

Species (Variety) Seeding Rate (lbs./Acre) 

Smooth brome (Manchar, Lincoln) 13 

Orchardgrass (Latar, Potomac) 3 

Intermediate wheatgrass (Amur, Oahe) 20 

Tall fescue (Endophyte-free or with novel endophyte) 8 

Timothy (Climax, Itasca) 3 

Meadow brome (Regar, Paddock, Fleet, Cache, Montana) 22 

Alfalfa (Nematode-disease resistant varieties) 10 

Red clover (Kenland, Redland, "medium red") 6 

Cicer milkvetch (Monarch, Lutana, Windsor) 10 

Sainfoin (Eski, Remont) 30 

Birdsfoot Trefoil (Norcen, Leo, Empire) 5 

Soil Type-Poorly-drained/Wetlands/Sub-irrigated 

Red top 1 

Reed canarygrass (low alkaloid varieties) 5 

Creeping meadow foxtail (Garrison) 3 

Tall fescue (Endophyte-free or with novel endophyte) 8 

White clover (Ladino) 3 

Alsike clover 3 

Strawberry clover 3 

Red clover 3 

Soil Type-High Salt Conditions 

Tall wheatgrass (Jose) 12 

Hybrid wheatgrass (Newhy) 10 

Tall fescue (Endophyte-free or with novel endophyte) 8 

Basin wildrye (Magnar, Trailhead) 11 

Birdsfoot trefoil (Norcen, Leo, Empire) 5 

Strawberry clover 3 
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pasture or hayfield mix. The bulk seeding 

rates for each species would then need to be 

calculated using the above formula. 

  
Generally no more than 3 grass 

species are suggested per mix, but 

there are always exceptions  
 

 By now, it should be evident that each 

individual must determine their management 

goals when selecting mixes of grasses and 

legumes for their particular situation. Each 

species has its strengths and weaknesses. 

Tables 3-6 contain some general characteris-

tics of the species recommended in Table 2. 

 Before plants can be selected for seed-

ing, a number of questions must be ans-

wered. A plan or goal needs to be estab-

lished. Selection of species will depend on 

whether they are used only for hay produc-

tion or only for grazing or a combination of 

both. Other factors for consideration are dif-

ferences among species in palatability and 

grazing recovery rate; tolerances to salinity, 

waterlogged soils, drought, and cold; and 

any potential toxicity to livestock such as 

endophyte infected tall fescue. 

 

Common Irrigated Grasses 
 Smooth brome is one of the most com-

mon grasses planted for irrigated pasture or 

hay. It spreads by rhizomes which form a 

dense sod resulting in good hay and pasture 

production. Other characteristics of smooth 

brome include fair tolerance to salty and wet 

soil conditions, good drought and cold har-

diness, and excellent palatability. Because of 

the strongly rhizomatous growth habit of 

smooth brome, it can become sodbound and 

must be fertilized with adequate nitrogen to 

avoid productivity declines over time. On 

the plus side, it is one of the most productive 

cool-season grasses in the spring. However, 

productivity of smooth brome tends to drop 

off significantly during the hot summer 

months. This is sometimes referred to as the 

“summer slump” period which is characte-

ristic of many cool-season grasses. 

 Orchardgrass is another commonly 

planted grass that provides good hay and 

pasture production. It is an extremely palat-

able bunchgrass that has one of the most 

rapid recovery rates following grazing. 

Another positive trait is that it does not suf-

fer from the slump in productivity during 

mid-summer compared to smooth brome. 

However, it has poor tolerance to salty and 

wet soil conditions and only fair drought and 

cold hardiness. Adequate soil moisture 

going into the fall can help minimize win-

terkill potential during cold, dry, open win-

ters. 

 Meadow brome is less commonly 

planted compared to smooth brome and orc-

hardgrass, but its use has increased in recent 

years. It often comes mixed with smooth 

brome and orchardgrass in irrigated pasture 

mixes sold by local seed companies. Mea-

dow brome is a bunchgrass that has the pala-

tability and quick regrowth of orchardgrass, 

but unlike orchardgrass, it is more drought 

and winter hardy. It also does not suffer sig-

nificantly from summer slump. 

 Tall fescue is the most widely seeded 

grass in the United States. Compared to 

smooth brome and orchardgrass, it is earlier 

maturing. Tall fescue is a bunchgrass with 

good hay and pasture production, excellent 

salt tolerance, and good tolerance to wet soil 

conditions. Drought resistance is fair and 

cold hardiness is good. It is one of the most 

productive cool-season grasses available, 

but is not as palatable compared to many 

other grasses. Therefore, it is generally best 

to plant tall fescue as a monoculture. Palata-

bility of newer varieties has been improved 

considerably and all varieties withstand 

heavy grazing. Some tall fescue varieties 

contain an endophyte (fungus that lives 

within the plant cells) that can lead to fescue 

toxicosis; therefore, only endophyte-free 

varieties should be planted. There is also a 
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new variety (MaxQ) that contains a novel or 

friendly endophyte which does not cause 

toxicosis, but does give the plant drought 

and insect resistance. 

 Reed canarygrass is a sod-forming grass 

mainly seeded in pastures or hayfields prone 

to high water tables. It has moderate salt to-

lerance, excellent winter hardiness, and 

good drought tolerance. This is a large 

leafed grass with rapid grazing recovery. 

 Creeping meadow foxtail is another sod-

forming grass that is tolerant to high water 

tables and saturated soil conditions. The 

main drawback to this grass is that it conti-

nuously produces seed stalks through the 

growing season which can lower forage 

quality when put up as hay. Therefore, 

creeping meadow foxtail is best used for in-

tensive grazing. With adequate nitrogen fer-

tility, it produces an abundance of leafy 

growth that is readily consumed by lives-

tock. With intensive management, many of 

the growing points that would normally pro-

duce seed stalks are removed during grazing 

which helps keep the plant in a high quality, 

vegetative state. 

 Intermediate wheatgrass is a tall, mod-

erate sod-forming grass that produces high 

yields, has excellent drought and winter har-

diness, fair to good salt tolerance, but a rela-

tively slow grazing recovery rate. Grazing 

should take place in the spring since this 

grass can become unpalatable as the summer 

progresses. It is often mixed with alfalfa to 

improve forage quality of the hay or pasture. 

Because of its drought tolerance and rela-

tively low water requirement, it can also be 

used in dryland and limited irrigation situa-

tions. Pubescent wheatgrass is very similar 

to intermediate and the 2 are often found 

together in mixes for dryland or limited irri-

gation applications. Pubescent wheatgrass 

plants are hairy and tend to be more drought 

and winterhardy compared to intermediate. 

 Hybrid wheatgrass is a cross between 

bluebunch wheatgrass and quackgrass. It is a   

weakly rhizomatous sod-forming grass that 

has good drought and excellent salt toler-

ance. Although it does well under dryland or 

limited irrigation, it produces an abundance 

of highly nutritious, palatable forage under 

irrigation for pasture or hay production. 

Newhy is the only variety available and it is 

an excellent choice to plant on extremely 

salty soils since its salt tolerance is roughly 

equivalent to tall wheatgrass.  

 

Each species has positive and  

negative characteristics 
 

 For the most part, only cool-season 

grasses are planted in the intermountain re-

gion for pasture or hay production. All of 

the above grasses are cool-season. There are 

a few warm-season grasses that could poten-

tially be used for forage. Switchgrass and 

little bluestem have been cultivated under 

irrigation. Switchgrass, especially, has 

shown promise in western Colorado as a 

pasture or hay grass. However, both of these 

grasses have only been tested on small 

acreages. 

 

Common Irrigated Legumes 
 Alfalfa is the most common legume 

planted for hay production either alone or in 

mixtures with grasses. It has fair salt toler-

ance and withstands drought, but cannot 

grow in wet or high water table areas. Grass-

alfalfa pastures used for grazing should def-

initely not contain more than 50% alfalfa to 

minimize the incidence of bloat. Although 

no pasture that contains alfalfa is ever com-

pletely bloat safe, pastures with less than 

30% alfalfa will generally be safe to graze. 

Monitoring and managing the animals ap-

propriately is always important to avoid ma-

jor bloat problems. Waiting a minimum of a 

week after a killing frost to graze alfalfa or 

grass-alfalfa mixtures can reduce the risk of 

bloat. 
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 Clovers are another important group of 

legumes grown for hay and pasture. There 

are many different varieties within each of 

the three main species. Alsike has poor salt 

and drought tolerance, but good tolerance to 

flooding and high water tables with excel-

lent winter hardiness. It is known to cause 2 

ailments in horses: alsike clover poisoning 

and photosensitization, so caution must be 

exercised when feeding horses hay or graz-

ing pastures with alsike clover in them. 

 Red clover also has poor salt tolerance. 

It is not as tolerant of wet soil conditions as 

alsike clover, but is much more tolerant 

compared to alfalfa. It also do not withstand 

drought, but has excellent winter hardiness. 

Red clover is known to cause “clover slob-

bers” in horses. This condition is caused by 

a fungus on the clover, and while not life 

threatening, it is messy and can lead to de-

hydration if the affected horse is not re-

moved from the clover. 

 White clover has excellent palatability 

and is usually grown with grasses, primarily 

for grazing. It has poor salt and drought to-

lerances and medium winter hardiness. 

 All clovers can potentially cause bloat, 

but are generally mixed with grasses for 

grazing which significantly minimizes any 

incidences of bloat. Clovers are shorter lived 

than alfalfa and are more susceptible to se-

vere weather. They prefer cooler and wetter 

conditions for maximum productivity. 

 Other legumes that can be considered for 

the intermountain region for hay or pasture 

are sainfoin, birdsfoot trefoil, and cicer 

milkvetch. All 3 are especially well suited 

for grazing because they are non-bloating 

legumes, but each have some faults and, 

therefore, have not been planted to a large 

extent. Sainfoin is extremely palatable to 

both livestock and wildlife, but does not 

withstand high water tables, overwatering, 

and competition from other plants. Birdsfoot 

trefoil holds its quality better than alfalfa 

and tends to be long-lived once established, 

but stands are difficult to establish due to 

poor seedling vigor. Cicer milkvetch is also 

long-lived once established and can spread 

by rhizomes, but stands are also difficult to 

establish due to poor seedling vigor and a 

hard seed coat that inhibits germination. 

Seed of cicer milkvetch should be scarified 

just prior to planting to improve germina-

tion. 

 

Mountain Meadows 
Grasses 

 All of the grasses described above for 

use in irrigated pastures and hayfields can 

also be planted at higher elevations in moun-

tain meadows. Following are some addition-

al species and points to consider when se-

lecting species for use at high elevations. 

 Orchardgrass, because of its growth cha-

racteristics, may winter kill, especially dur-

ing dry, open winters. This does not happen 

very often, but should be taken into account 

if considering planting this species at high 

elevations. 

 Creeping meadow foxtail is well suited 

for growth in mountain meadows. Because it 

is tolerant of flooding and high water tables, 

creeping meadow foxtail thrives in the satu-

rated soil conditions typically found in many 

flood irrigated mountain meadows. This 

species blooms two to three weeks before 

smooth brome or orchardgrass, so it must be 

cut early for high quality hay. 

 Other cool-season grasses that would 

work at higher elevations include timothy 

and redtop. Timothy generally does not do 

well at lower elevations because of hot 

summer temperatures. However, it does 

grow well at higher elevations in cool tem-

perature and good moisture situations. It can 

provide high quality forage, primarily for 

hay. Redtop is another cool-season grass 

adapted to wet soil conditions. Its ability to 

withstand cold winters makes it a good 

choice for higher elevation pastures or hay 

meadows. 
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Legumes 
 The legumes that were mentioned in the 

pasture section can be grown successfully at 

higher elevations with some additional rec-

ommendations. 

 Alfalfa will grow and persist if the right 

varieties are chosen. Many of the newer va-

rieties do not persist. Old varieties such as 

Vernal and Ranger are extremely cold tole-

rant and do well. Alfalfa does not tolerate 

high water tables or saturated soil conditions 

as mentioned earlier, so the right site must 

be chosen and application of irrigation water 

must be controlled to avoid drowning out 

alfalfa.  

 Red and alsike clover are more tolerant 

of the wet soil conditions typically found in 

many mountain meadows, so they are excel-

lent choices for planting in those environ-

ments compared to alfalfa. 

 Mammoth red clover is considered the 

single-cut variety and is extremely winter 

hardy which fits the typical hay production 

system practiced in mountain meadows. Un-

like at lower elevations, red clover tends to 

persist more than 3 years. 

 All of the other legumes mentioned in 

the pasture section would have similar traits 

at higher elevations. 
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 Understanding and carefully following 

procedures that lead to successful establish-

ment of perennial grasses and legumes is 

critical to insure long-term productivity of 

stands. The seeds of grasses and legumes are 

generally small and contain few energy re-

serves which mean they must not be planted 

too deep in order to successfully emerge 

from the soil. Once emerged, the plants must 

then be watered frequently (if irrigation wa-

ter is available) until their root systems have 

developed. These are just two of the factors 

that can lead to poor stands or stand failures 

compared to the relative ease of establishing 

many other crops such as wheat or corn. In 

this chapter, we will discuss procedures to 

improve establishment of perennial grasses 

and legumes using conventional tillage and 

seeding methods as well as how to success-

fully renovate existing stands by overseed-

ing or interseeding. 

 

Land Preparation 
 Land preparation is very important 

whether you are seeding rangeland, irrigated 

pastures, or hayfields. For irrigated pastures 

and hayfields, conventional seedbed prepa-

ration generally consists of plowing, disking 

(generally twice), leveling, rollerpacking, 

and establishing water furrows if using flood 

irrigation. However, some of these opera-

tions may be left out of the preparation. 

Plowing and land planing do not have to be 

done if at least the top two inches of soil are 

mellow and a disking operation will elimi-

nate any existing plant competition. 

 Weed control on sites to be seeded 

should be implemented before actual 

seedbed preparation takes place. If the field 

is plowed, this will take care of most weed 

problems for a short period of time. If plow-

ing is not done, then disking or herbicides 

may be needed to control weed populations. 

When undesirable perennial plants are 

present, it is generally important to initiate 

suppression or control methods before seed-

ing, sometimes as much as a year in ad-

vance. Obviously, control measures that in-

volve tillage would need to be done prior to 

planting, however, many chemical control 

measures (herbicides) for perennial plants 

are also important to initiate prior to new 

seedings. This is especially true for seedings 

that involve legumes (alfalfa, clover, 

birdsfoot trefoil, etc.). Herbicides that are 

active on perennial weeds or brush will of-

ten damage legumes. It is extremely impor-

tant to consult the herbicide label for time 

intervals required between herbicide appli-

cation and planting grasses or legumes. 

 Seedbed preparation for non-irrigated 

sites should not involve plowing or deep til-

lage if at all possible. Precipitation is mi-

nimal in the intermountain region, so try to 

avoid any tillage operations that will signifi-

cantly dry out the soil. Harrowing or light 

disking should suffice for seedbed prepara-

tion if tillage is required. 

 For irrigated sites, a fine, firm, weed-

free seedbed that is conducive to good irri-

gation will optimize seed germination and 

seedling survival. A firm seedbed is essen-
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tial for all planting situations, both irrigated 

and dryland. Firm seedbeds allow for good 

seed-to-soil contact, help retain moisture in 

the top one to three inches, and prevent ex-

cessive seeding depths. A good definition of 

a firm seedbed would be when a person 

walks on a prepared seedbed, they should 

not make a footprint deeper than a half inch. 

Following any type of tillage, rollerpacking 

also known as cultipacking, or roller har-

rowing, is an essential operation to firm the 

soil prior to seeding (Fig.1). 

How to Seed 
 Optimum seeding depth for most grasses 

and small seeded legumes is ¼ to ½ inch. 

Actual depth will depend on soil type and 

seed size. Larger seeded species or species 

planted in sandy soils can be planted ap-

proximately ½ inch deep. Smaller seeded 

species or species planted in clay soils 

should be planted approximately ¼ inch 

deep. 

 A drill designed to specifically seed 

grasses and legumes will significantly im-

prove establishment success. The most im-

portant feature of a good grass/legume drill 

is some form of depth control on the openers 

that allows the seed to be placed no deeper 

than the recommended ¼ to ½ inch. Some 

drills have fixed depth bands on the openers; 

some have adjustable rubber wheels on the 

openers, while others use an adjustable press 

wheel that limits penetration of the openers 

(Fig. 2).  

 Most standard grain drills have little or 

no means of controlling seeding depth, es-

pecially at the shallow depths required for 

grasses and legumes. Compared to broadcast 

seeding, a drill provides more uniform depth 

of seed placement and better seed-to-soil 

contact. Broadcasting seed can be substi-

tuted for drilling; however, the seeding rate 

should be doubled to account for poor seed 

placement. 

 There is one other type of seeder that 

works fairly well when planting grasses and 

legumes (especially legumes) into prepared 

(tilled) seedbeds. It is commonly referred to 

as a Brillion seeder (Fig. 3). This machine 

consists of a leading row of cultipacker 

wheels which firms the seedbed (this gener-

ally eliminates the need for rollerpacking 

prior to seeding) and then one or more seed 

boxes which meter the seed onto the soil 

surface. A smaller row of cultipacker wheels 

follows behind and presses the seed into the 

soil. This is basically a modified form of 

broadcast seeding, but since better seed-to-

Fig. 1. Example of a cultipacker (top photo) and 

the firm seedbed (bottom photo) it can create 

prior to seeding into cultivated ground. Although 

a fine, firm seedbed is ideal in most situations, in 

this example, the soil is high in clay and it is ac-

tually good to see the small clods on the surface. If 

clay soils are worked too fine (i.e. powdery), they 

will form a hard crust following wetting from rain 

or irrigation which can impede emergence of 

many grass and legume seedlings. (Photos by Jen-

na Meeks and Joe Brummer) 
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soil contact is achieved, a seeding rate of 1.5 

times (not twice) the drilled rate is generally 

recommended. 

 

Seeding with a Cover Crop 

Or into Stubble 
 It is not uncommon to seed perennial 

grasses and legumes with an annual cover 

crop. Advantages of cover crops include 

weed suppression and protection of seedl-

ings from wind blasting and erosion, espe-

cially on sandy soils. In addition, the annual 

crop can be harvested for hay. However, 

there are some disadvantages that must be 

considered. Annuals have a much faster 

growth rate and can quickly outcompete the 

grass and legume seedlings for light, water, 

nutrients, and space, thus lowering estab-

lishment success. Annual cover crops basi-

cally act as weeds. 

 Oats are one of the most common an-

nuals used for cover crops. To minimize 

competition, the seeding rate for oats or any 

cover crop should be reduced by 30 to 50% 

of the normal rate for grain or hay produc-

tion. The ideal seeding rate for oats used as a 

cover crop is between 15 and 30 lbs/ac. Ad-

ditionally, the cover crop should be removed 

for hay as soon as possible (early heading). 

Cover crops are not always bad, but they 

require careful management to insure suc-

cessful establishment of the grasses and le-

gumes. 

 Another approach to seeding grasses and 

legumes is to no-till seed into stubble (stand-

ing plant stems). The stubble basically acts 

as a cover crop, buffering seedlings from the 

wind, improving soil moisture, and decreas-

ing soil temperatures and weed competition. 

However, since the stubble is not alive, it 

does not compete directly with the establish-

ing seedlings. 

 The only drawback to this approach is 

that it requires the use of a heavier duty drill 

with some type of leading coulter to loosen 

the soil in front of the opener. There are nu-

merous no-till drills available with this op-

tion, but some type of depth control is still 

critical to insure that the seeds are not 

planted too deep. Placing the seed too deep 

is one of the leading causes of poor estab-

lishment when seeding grasses and legumes.  

  

 

Fig. 2. Close-up of a double-disk opener with 

depth bands on a Truax grass/legume drill. Also, 

note the rubber press wheels that follow the 

double-disk openers and firm the seed in the soil. 

(Photo by Jenna Meeks) 

Fig. 3. A Brillion seeder being used to plant alfalfa 

into a clean-tilled seedbed in the spring. (Photo by 

Joe Brummer) 
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 A number of warm-season annual forag-

es are commonly grown to produce stubble 

into which grasses and legumes are seeded, 

including sorghum, sorghum-sudangrass, 

and millet. These crops are generally planted 

in June and harvested for hay in late summer 

or early fall. To adequately protect the seedl-

ings, these forage species should be har-

vested at an average stubble height of 6 

inches. Harvesting in early to mid August 

would allow for seeding of desired grasses 

or legumes by the end of August. Because 

many of the plants will produce some re-

growth when harvested in August, it is often 

advisable to spray the stubble with glypho-

sate to totally kill the plants before seeding 

to eliminate any possibility of competition 

for water, nutrients, etc. The stubble can also 

be left to stand over the winter and seeded 

into the following spring. Seeding into ce-

real crop stubble following wheat or barley 

harvest is also acceptable, but the stubble 

should not be too tall and the straw must be 

baled and removed prior to seeding. Seeding 

into stubble is an excellent way of establish-

ing grasses. 

 

Seeding Time 
 Planting dates will vary depending on 

elevation, rainfall, availability of irrigation 

water, etc. For non-irrigated sites, planting 

during the dormant season after soil temper-

atures fall below 40° to 42° F (seeds will not 

germinate below these temperatures) is often 

the most successful. The window for seed-

ing will vary by location, but typically oc-

curs in the fall after the soil has cooled be-

low the critical level for germination and 

before the ground freezes. This means that 

dormant seedings will need to occur sooner 

at higher compared to lower elevations (Ta-

ble 1). Every year is different, so you need 

to adjust time of seeding based on current 

environmental conditions. The one caution 

with dormant seedings is not to plant too 

early. It is not unusual to get a cold snap in 

the fall and get excited about seeding only to 

see it warm up enough to germinate the 

seeds you planted which then promptly die 

when it freezes. The idea is for seeds to lay 

dormant until late winter or early spring 

when soil temperatures increase to above the 

critical level at which time they will germi-

nate. This approach basically mimics what 

happens in nature and takes advantage of 

winter and early spring moisture which is 

often more reliable compared to late spring 

and early summer moisture in many areas. 

 

Firm seedbeds allow for  

good seed-to-soil contact, help 

retain moisture, and prevent 

excessive seeding depths  
 

 There has been some work in the Tri 

River Area of Colorado that suggests a 

March seeding date is more successful than 

a November or December date when drilling 

grass in non-irrigated areas during the dor-

mant season. When seed is planted in the 

late fall, freezing and thawing "fluffs" the 

soil which causes the top 1 to 2 inches to dry 

out and the shallow planted grass seed either 

does not germinate or quickly dries out once 

it does germinate and does not survive. 

When seeded in March, the action of the 

drill (i.e. press wheels) helps to firm the 

seedbed which then remains firm since the 

major freezing and thawing season has 

passed. This generally refers to areas that are 

6,000 feet elevation or less. 

 Spring seedings (April-May) are gener-

ally not recommended or are only marginal-

ly successful on non-irrigated sites in west-

ern Colorado as well as many areas in the 

intermountain region. Successful establish-

ment under dryland conditions is all depen-

dent on precipitation patterns in your specif-

ic area and May and June are typically some 

of the driest months in many areas. It is not 

uncommon to get enough moisture for seeds  
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Table 1. Basic guidelines for when to seed perennial grasses and legumes on non-irrigated and irrigated 

sites. 

Dryland/Non-irrigated  

Less than 6,000 feet elevation 

Dormant season - November through March (as long as the ground is not frozen) 

6,000 to 7,500 feet elevation 

Dormant season - October 15 to November 15 

Spring seeding - April (marginal success) 

Late summer seeding - August 15 to September 15 

7,500 to 9,500 feet elevation 

Dormant season - September 15 to October 15 

Spring seeding - not recommended 

Late summer seeding - August 

Irrigated Pastures & Hayfields 

Spring seeded - April 

Late summer seeding - August 1 to September 15 

Dormant season 

Less than 6,000 ft. elevation - November through March (as long as the ground is not frozen) 

6,000 to 7,500 ft. elevation - October 15 to November 15 

7,500 to 9,500 ft. elevation - September 15 to October 15 

 

to germinate, but not enough over time to 

allow the plants to develop root systems suf-

ficient to sustain growth. Dryland seedings 

have been successful in areas that receive 

monsoonal moisture in mid-July and August 

by seeding in late June or early July just 

ahead of that stormy period. 

 For irrigated sites, it is best to plant in 

the spring or late summer and then apply 

water as soon as possible following seeding. 

If you have irrigation water, there is no need 

to take advantage of winter and early spring 

moisture by seeding during the dormant sea-

son. The only reasons why you would want 

to seed during the dormant season are that 

you have more time available due to less 

activities or the field you want to seed tends 

to be too wet in the spring. If you decide to 

seed during the dormant season, then the 

same general environmental considerations 

and time frames as discussed above for dryl-

and seedings would apply. 

The main advantage for seeding irrigated 

sites in the spring is that plants have a full 

growing season for establishment and 

growth. Depending on elevation and the par-

ticular species seeded, you may or may not 

be able to harvest any forage the first year. 

At best, you may get one relatively good 

cutting of hay during the establishment year 

for most grass species. For irrigated pastures 

that are seeded in the spring, it is best to 

wait one full growing season before grazing. 

You may be able to graze late in the season 

or after plants have gone dormant, but then 

only at light levels. How you treat the newly 

establishing plants in the first year will often 

affect their vigor and long term productivity. 

Definitely do not graze if the plants can be 

easily pulled from the ground! The main 

disadvantage of seeding in the spring is that 

you are likely to have more weeds which 

can lead to poor establishment if they are not 

controlled. 

Competition from weeds is one of the 

main reasons leading to stand failure when 

seeding perennial grasses and legumes. 

Another advantage of seeding in the late 
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summer is that most plants are well estab-

lished and ready for growth the following  
spring and can be grazed or hayed. With this 

approach, there is typically less down time 

when you are not producing any usable fo-

rage from your pasture or hayfield. For this 

approach to be successful, you must have 

access to adequate late summer/fall irriga-

tion water to get the plants established and 

you must ensure that you seed 6 to 8 weeks 

before the first killing frost in your area to 

avoid winterkill. The typical planting time 

will fall between early August and mid Sep-

tember, depending on elevation.  

 

One of the main advantages of late 

summer seedings is that there is 

typically less weed pressure  
 

 

Renovation of 

Existing Pastures and Hayfields 
 Before considering renovation of an es-

tablished pasture or hayfield, look at your 

overall management starting with the irriga-

tion system. Water is the number one factor 

limiting forage productivity in the Inter-

mountain West and a poorly designed or in-

efficient irrigation system can translate to 

reduced forage production. You should be in 

control of your water. Put it where you want, 

when you want, and in the amount needed. 

Without control of irrigation water, all other 

changes in pasture management, including 

renovation, will be limited in their effect. 

Secondly, determine if the existing forages 

are meeting your needs. The best manage-

ment plan won't make the wrong species 

produce for you. Thirdly, once you have 

your irrigation water under control and the 

desired forages established, you can fine 

tune your pastures with fertilization, grazing 

management, and weed control. Determine 

the weak link in your management and ad-

dress it. 

 To renovate a pasture is to make it new 

again, to make it a high producer of good 

quality forage. The primary method of reno-

vating an established pasture or hayfield is 

by interseeding new species of grasses and 

legumes. It is also common to rip or aerate 

pastures in an effort to invigorate the exist-

ing plants. Although there are numerous tes-

timonials from producers that ripping and 

aerating leads to increased productivity, 

there is little scientific evidence to support 

these claims. In fact, most of the scientific 

literature points to little or no increase 

(sometimes decreases) in productivity due to 

ripping and aerating. Please use caution if 

you decide to implement these techniques. 

More discussion of renovation using ripping 

and aerating will follow in a separate sec-

tion.  

 Before attempting a renovation project, 

you must first ask yourself: Why do I want 

to renovate? Reasons to renovate may in-

clude replacing low producing species such 

as Kentucky bluegrass or weedy species 

such as foxtail barley, introducing nitrogen 

fixing legumes such as clover or alfalfa, or 

introducing a specialty grass like Garrison 

creeping meadow foxtail. 

 

Species Composition 
 When is particular forage not working? 

This is a question you must answer for each 

individual situation. For example, a pasture 

dominated by Kentucky bluegrass may work 

well for a small horse pasture where durabil-

ity of cover is more important than high fo-

rage production. On the other side of the 

coin, if you are raising steers for maximum 

daily gain, then the same Kentucky blue-

grass pasture may not be acceptable. 

 Another example would be a wet, flood 

irrigated pasture that is dominated by 

sedges, rushes, or foxtail barley. In this in-

stance, Garrison creeping meadow foxtail 

and timothy may be more desirable grasses. 
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Another example would be an orc-

hardgrass/smooth brome pasture that conti-

nually needs nitrogen fertilizer to maintain 

production. A possible solution here would 

be to interseed a nitrogen fixing legume 

such as red clover or birdsfoot trefoil. 

 If stands of smooth brome are hard to 

maintain in saline soil conditions, consider 

interseeding tall fescue or Newhy hybrid 

wheatgrass that are more adapted to these 

soils. 

 Seeding recommendations (species se-

lection) for different growing conditions are 

covered in Chapter 2. 

 

Basic Methods of Renovating: 
1. Remove existing plants using con-

ventional tillage (plow, disk, etc.) 

and reseed. 

2. Overseed desirable species into ex-

isting vegetation by broadcasting. 

3. Interseed desirable species into the 

existing vegetation by drilling. 

4. Significantly disturb the existing 

plant cover by ripping and aerating. 

 

Renovation by 

Conventional Tillage 
 The ultimate in renovation involves 

complete destruction of the existing plant 

cover and replacing it with another using 

conventional tillage and seeding practices. 

This method was discussed above and is 

machinery and labor intensive. Conventional 

tillage is often impractical due to rocky soil 

conditions, excessive sod build-up, or steep-

ness of the ground. Costs can easily ap-

proach $100 or more per acre. In mountain 

meadow areas, costs as high as $500 per 

acre have been incurred due to the difficulty 

in breaking up the sod mat following plow-

ing. Once the soil is exposed, it is suscepti-

ble to erosion and can be difficult to flood 

irrigate. Seedings are also vulnerable to in-

vasion by weeds. This method does provide 

an excellent seedbed which leads to relative-

ly quick establishment of the seeded forages 

compared to overseeding or interseeding. 

 

 

Renovation by 

Broadcast Overseeding 
 Overseeding by broadcasting the seed is 

an inexpensive, but marginally effective 

means of adding an improved grass or le-

gume to an established pasture. This method 

requires using a hand or mechanical broad-

cast spreader to distribute the seed. The ma-

jor drawback with broadcast seeding is there 

is little or no seed-to-soil contact. Without 

seed-to-soil contact, seeds seldom germi-

nate, and those that do wither and die before 

their tiny roots reach the soil. Forages with 

large seeds like smooth brome, wheat-

grasses, and sainfoin are less likely to estab-

lish than forages with small seeds like timo-

thy or alsike clover. The larger seeds hang 

up in the established forage and thatch whe-

reas the smaller, denser seeds find their way 

to the soil where they can root and grow. 

 Success with broadcast seeding is great-

ly increased by harrowing or feeding hay to 

livestock on the new seeding. Dragging with 

an English harrow or meadow drag knocks 

the seed to the soil where it can germinate. 

The hoof action of animals imprints the seed 

into the soil, often planting it nearly as ef-

fectively as a grass drill. 

Broadcast overseedings are generally 

more successful when planted in the fall. 

The freezing and thawing of the soil over the 

winter helps to incorporate the seed and im-

prove seed-to-soil contact. Due to poor seed-

to-soil contact with broadcast seeding, it is 

necessary that seeding rates be doubled over 

the recommended drilled rate. 

The following tips will help improve the 

success of plant establishment when 

broadcast seeding: 

1. Suppress the existing vegetation 

  - Heavy grazing 



22 

  

- Use temporary electric fencing 

to concentrate animals and graze 

as evenly as possible, leaving 

about 2 inches or less of stubble 

   

  - Close mowing 

- As close to the ground as possi-

ble 

- Flail-type mowers work well 

for this 

  - Glyphosate herbicide 

- Goal is to suppress, not kill the 

existing vegetation 

- Rate will depend on species 

present, generally ¾ to 1.5 

qts/acre 

- Lighter rates for species such as 

Kentucky bluegrass and orc-

hardgrass 

- Heavier rates for species such 

as smooth brome and tall fescue 

- Apply 2 to 3 weeks prior to 

seeding when existing plants are 

6 to 8 inches tall 

2. Rough up the soil surface with a har-

row 

- English, spike, spring tooth, or 

disk-type harrow 

 3. Spread seed 

- Do not mix small, round, hard 

seeds (e.g. alfalfa) with large, odd-

shaped seeds (e.g. smooth brome) 

- Results in uneven distribution of 

seed 

 - If you have mixed size seeds, keep 

them separate and make 2 or more 

trips over the field varying the dis-

tance between passes based on how 

far the spreader throws each type of 

seed 

4. Lightly harrow or drag pasture to cov-

er seed 

-Can also graze for a short period of 

time (< 7 days) 

5. Keep surface wet for 6 to 8 weeks 

with frequent, light irrigations 

Renovation by 

Interseeding with a Drill 

Inerseeding with a drill is an excellent 

alternative to conventional tillage and seed-

ing or broadcast overseeding. Interseeding 

involves placing the seed directly into the 

existing sod which improves seed-to-soil 

contact compared to broadcast overseeding. 

Benefits of interseeding include lower costs 

compared to complete tillage and the exist-

ing plants act as a cover crop that suppresses 

weeds and reduces soil erosion potential, 

especially if flood irrigating. Depending on 

if the existing vegetation is suppressed or 

not and to what degree, generally at least a 

partial hay crop can be obtained during the 

year of seeding. 

 There are numerous types of interseed-

ing or no-till type drills available that can be 

used to interseed into existing pastures and 

hayfields. Some are better than others when 

seeding into heavy sod conditions like those 

typically found in mountain meadows. The 

John Deere 1550 Powr-till drill has been 

used successfully to interseed in mountain 

meadows and other heavy sod situations 

(Fig. 4). It is the only drill available that has 

power-driven coulters to open slots in the 

sod. The coulters are powered by the PTO 

Fig. 4. A John Deere 1550 Powr-till drill being 

used to interseed legumes into a mountain mea-

dow in the spring. Note the trailing dust cloud 

created by the tilling action of the rotating coul-

ters on this drill. (Photo by Joe Brummer) 
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on the tractor and typically cut slots in the 

sod about ¾" deep by ¾" wide thus reducing 

competition in that narrow band. This drill 

works best for interseeding small seeded fo-

rages such as alfalfa, clovers, birdsfoot tre-

foil, and timothy. Although it has not been 

manufactured for a number of years, used 

units can be located if you look hard 

enough. Because of all the moving parts, 

maintenance and upkeep on this drill can be 

quite high.  

There are numerous interseeders availa-

ble that are ground driven (e.g. Great Plains, 

Tye, Haybuster, and Truax brands, (Fig. 5). 

Most have rolling coulters that slice the sod 

followed by double-disk openers that make a 

small furrow into which the seed is dropped. 

The openers are then followed by press 

wheels that close the furrow and firm the 

seed. For best results, the drill should have 

some form of depth control on the openers 

such as depth bands or gauge wheels to 

avoid planting the seed any deeper than ¼ to 

½" (Fig. 6). Emergence of most forage seeds 

will be hindered if planted deeper than ½" 

(generally, the smaller the seed, the shallow-

er it should be planted). 

 In addition to drills that have double-

disk openers, there are a couple of manufac-

tures that use leading coulters followed by 

either rigid or flexible shank openers. The 

Tar-King Plant-O-Vator uses an aggressive, 

rigid shank opener to create a furrow that is 

approximately 5" deep by 3" wide (Fig. 7).  

It essentially tills the soil in the furrow 

which reduces competition from existing 

vegetation and creates a fine, mellow 

seedbed given that the soil is not too wet. 

Fertilizer can effectively be placed below 

the seed which is a nice feature. The two 

main drawbacks to this drill are that it seeds 

on 12" centers and fields with rocks in the 

top 6" are problematic, although spring 

loaded shanks are available as an option.  

The Atichison Seedmatic uses a spring tine 

shank with an inverted T opener (a.k.a. Bak-

er Boot). Although not as aggressive as the 

Tar-King, it does loosen the soil and creates 

a shallow slot into which both seed and ferti-

lizer can be dropped. The action of the in-

verted T opener prunes the surface roots of 

existing plants which reduces competition in 

the area of the slot. This drill works well in 

soils that do not have an accumulation of 

organic matter at the surface. Many moun-

tain meadow soils have up to a 4" layer of 

organic matter (peat) and the openers on this 

drill do not work as well under those condi-

tions.  

Fig. 5. A Truax grass/legume drill being used to 

interseed grasses into a thin stand in the spring. 

This is only one of many examples of drills that 

can be used to interseed existing pastures, hay-

fields, and mountain meadows. (Photo by Joe 

Brummer) 

Fig. 6. A John Deere 750 no-till drill being used to 

interseed alfalfa into a mountain meadow. Note 

the rubber gauge wheels on the openers of this 

drill that keep the seed from being planted too 

deep. Unlike drills with depth bands, these gauge 

wheels can be adjusted so you can plant different 

types of seed (e.g. alfalfa versus oats) at different 

depths. (Photo by Joe Brummer) 






































































































































