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INTRODUCTION: 

Alfalfa (Medicago sativa L) is a perennial legume that can fix its own nitrogen in association with rhizobia 

bacteria. It has very high nutritional value, and due to the development of grazing type, alfalfa is considered to 

have tremendous forage potential (Bates et al., 1996; Bouton et al., 1998; Cassida et al., 2006). However, its 

use as a grazing crop has been limited due to limited persistence under continuous grazing (Smith and Bouton, 

1993; Bouton et al., 1998; Kallenbach et al., 2002).  The development of grazing tolerant cultivars (Smith et al., 

1989; Smith and Bouton, 1993; Bouton et al., 1998; Bouton and Gates, 2003) warrant further investigation of 

alfalfa utilized under grazing.  The objective of this research is to evaluate grazing tolerant alfalfa in various 

grazing systems.  We evaluated various methods to establish alfalfa in perennial grass systems (tall fescue 

[Schedonorus arundinaceus (Schreb.) Dumort., nom. cons.] and bermudagrass [Cynodon dactylon (L.) Pers.]) 

prior to evaluating the production and economics of grazing alfalfa in the southern Great Plains of the USA, 

which is characterized by hot dry summers with bi-modal rainfall distribution in the autumn and spring. 

Establishment 

Alfalfa-Tall Fescue: A series of experiments evaluated establishment methods and persistence of alfalfa 

(‘Bulldog 505’) and both summer-active (‘Texoma Max QII’) and summer-dormant (‘Flecha’) tall fescue types 

(Butler et al., 2011).  Successful establishment (based on seedling counts) occurred with all treatments, 

however mixing seed in the same drill row resulted in one species dominating the stand (usually alfalfa).  

Planting perpendicular rows also resulted in dominance of alfalfa (although to a lesser extent).  Planting in 

alternating drill rows resulted in successful establishment of both species, however in the second season, cattle 

preferentially grazed down the row of alfalfa avoiding the tall fescue.  Planting in a combination of alternating 

and perpendicular drill rows (“checkerboard” matrix) resulted in successful establishment and persistence of 

both species (3 years).  Therefore the checkerboard method is the preferred and recommended planting 

method in our environment.  

Alfalfa-Bermudagrass: An experiment was conducted at the Red River Farm in the 2013-14 and 2014-15 

seasons (unpublished data).  Main plot consisted of three planting dates (15 September, 15 October, and 15 

February), subplot consisted of three seedbed preparation methods (haying, tillage, and haying plus 

glyphosate), and sub-subplot consisted of various fungicide and insecticide seed treatments.  Establishment 

(seedling counts 30 days after emergence) was successful with all treatments, however seedlings in the 

February planting dates and hay only seedbed preparation sub-treatment did not survive or contributed very 

little to DM yield. Although we did not observe any specific insect damage, the Cruiser® insecticide either alone 

or in combination consistently provided the greatest number of seedlings and alfalfa DM production.  

Glyphosate in October was inconsistent: in year one, alfalfa production was equal to tillage, however in year 

two, early frost negated the effect of the glyphosate and bermudagrass outcompeted the alfalfa. Although both 

tillage and glyphosate seedbed treatments were similar in September, we recommend glyphosate plus no-till 

drill due to ease of application compared to tillage.   

 

Production 
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Alfalfa Monoculture: In a previous study (3-year average), steers grazing monoculture stands of alfalfa 

gained 0.93 kg day-1 and grazed 504 days ha-1, which resulted in total gain of 470 kg ha-1.  Full economic 

analysis accounted for all input costs (seed, chemical, fertilizer, custom rates for tillage and planting) and output 

revenue based on total gain and the value of gain (Butler et al., 2012).  Alfalfa stands only lasted three years in 

this experiment due to loss from cotton root rot (Phymatotrichopsis omnivore).  Amortized on three year stand-

life, grazing alfalfa was profitable (US$314 ha-1) and similar to rye (Secale cereale L.) /ryegrass (Lolium 

multiflorum L.) graze out system, however net returns were not as great compared to an enterprise budget of 

alfalfa produced and sold for hay.  It is unlikely that producers in the Southern Great Plains of the United States 

will utilize alfalfa as a grazing crop, since the dry environment allows for successful hay production. However in 

more humid, high rainfall areas where it is difficult to put up high quality hay, grazing alfalfa could be an option. 

Alfalfa-Tall Fescue: Mixtures of alfalfa-summer-dormant tall fescue were established using the checkerboard 

alternating and perpendicular row orientation (described earlier) during the 2013-14 season, which were then 

compared to a summer-dormant tall fescue only fertilized with 112 kg N ha-1. 

In 2015 (the second season), Tropical Storm Bill dropped 30.5 cm of rain in 12 hours, which killed the alfalfa; 

therefore alfalfa was replanted in the autumn of 2015.  During the establishment seasons (2013-14 and 2015-

16), there was limited production and grazing (April-May).  In order to maximize stand life and autumn 

production, paddocks were not grazed during the summer months (July-August). The economic analysis 

accounted for two establishment costs during the five year average (Table 1). The first stand was amortized 

over two years while the second stand was amortized over five years. Due to limited production in both 

establishment seasons, the five year average was also lower than expected.  Total grazing days (381 days ha-1 

were less than the tall fescue monoculture paddocks fertilized with N fertilizer.  However, total live weight gains 

(384 kg ha-1) were similar to tall fescue fertilized with N fertilizer (380 kg ha-1) since average daily gains (ADG) 

were greater with the alfalfa-tall fescue mixtures (1.01 vs ? kg day-1). Consequently, net returns were slightly 

greater in tall fescue N fertilizer systems when two establishment cost were included during the five year 

average (US$279 ha-1).  The current alfalfa stand is going into its fourth season; however sensitivity analysis 

indicates the alfalfa must persist five seasons in order for the net returns to equal tall fescue monoculture 

fertilized with N. 

Wheat-Alfalfa-Crabgrass-Alfalfa Rotation: A wheat (Triticum aestivum L.)-alfalfa-crabgrass [Digitaria 

sanguinalis (L.) Scop.], two paddock rotational system was also evaluated.  The growing season was defined as 

September-August.  Alfalfa was seeded at 13.4 kg PLS ha-1 in one paddock, while the wheat was no-till drilled 

at 112 kg PLS ha-1 and fertilized with 112 kg N ha-1) in the adjacent paddock. The crabgrass was no-tilled drilled 

into the wheat stubble the first season of the graze-out wheat and allowed to reseed itself in the subsequent 

seasons. In the establishment season, cattle grazed the wheat pasture from November-April, and then rotated 

to the alfalfa from April-June, and then rotated to the crabgrass (interseeded into wheat stubble) from July to 

August.  In the subsequent seasons, cattle grazed the alfalfa from September-November, and then rotated to 

wheat from Novemebr-April, back to alfalfa April-June, and then back to crabgrass from late June to August. 

Total live weight gain (TLWG) was numerically greater in the two paddock system with wheat-alfalfa-crabgrass, 

compared to the wheat-N only system, tall fescue-alfalfa mixture, and tall fescue-N systems, which were similar.  

The economic analysis accounted for two establishment costs during the five year average (Table 1). The first 

stand was amortized over two years while the second stand was amortized over five years.  Alfalfa alone had 

lesser gains and net returns since it was managed as part of the system and grazing was deferred when 

crabgrass and wheat was being utilized.  Alfalfa could complement the wheat-crabgrass system, since it is the 

only summer forage to provide great ADG, even though net returns were greater with the wheat-crabgrass only 

system.  A producer would need a high quality summer forage during the establishment of the crabgrass in that 

system in order to be successful. Net returns were similar among alfalfa-tall fescue (US$279 ha-1) and wheat-

alfalfa-crabgrass two paddock systems (US$289 ha-1).  Therefore alfalfa has potential in an integrated system 

that aims to provide high quality forage in a year-round grazing system. 

 

Table 1: Summary of cool-season grazing system evaluations for the Southern Great Plains averaged over five 
seasons (2013-18), which were defined as September through August. 
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5 year avg (2013-18): 
Net 

return ON date OFF date 
Grazing 

days 

Grazing 
days ha-

1 ADG TLWG 

 
US$ 
ha-1   # days 

days ha-

1 kg day-1 kg ha-1 

Wheat (‘NF 101’) 254 11/26 4/21 118 408 0.98 400 

Crabgrass (‘Impact’) 212 6/28 8/19 47 304 0.71 216 

Alfalfa (‘Bulldog 505’) 114 
4/26 and 

9/18  
6/21 and 

11/13 90 321 0.92 295 

Wheat-alfalfa-crabgrass  289 11/26 11/13 254 496 0.92 456 

‘Flecha’ SDTF-100N 341 10/30 5/21 144 463 0.82 380 

Flecha SDTF-alfalfa 279 9/27 5/18 103 381 1.01 384 

 

Alfalfa-Bermudagrass: Interseeding alfalfa into established bermudagrass pastures can increase nutritive 

value and seasonal forage distribution as well as contribute to the nitrogen needs of bermudagrass. The 

objective of this study is to evaluate stocking rate, forage allowance, grazing days ha-1, and animal performance 

of bermudagrass grazing systems in Ardmore, OK. Forage treatments are 1) monoculture bermudagrass with 0 

N, 2) monoculture bermudagrass with 0 N and protein supplement (0.5% BW), 3) monoculture bermudagrass 

with 112 kg N ha-1, 4) monoculture bermudagrass with 112 kg N ha-1 and protein supplement (0.5% BW), and 5) 

bermudagrass interseeded with ‘800RR’ alfalfa in September following hay removal and application of 1.12 kg ai 

ha-1 glyphosate.  All treatments have a continuous (4.9 ha) and rotationally (9.9 ha) stocked (with 21 day rest 

period) component with three replications in a completely randomized design.   

Table 2.  Bermudagrass treatment and stocking method effect on grazing days, stocking rate, and animal 

performance averaged across 2016 and 2017 growing seasons (April-November). 

Bermudagrass 
treatment 

Stocking method Grazing 
days 

Stocking 
rate 

ADG Grazing 
days 

Total gain 

  # days  AU ha-1 kg day-

1 
days ha-1 kg ha-1 

800RR alfalfa Continuous 
182 2.7 0.40 616 247 

800RR alfalfa Rotational 
189 3.3 0.40 754 301 

N fertilizer Continuous 
151 5.6 0.16 822 131 

N Fertilizer Rotational 154 6.0 0.16 916 145 

N fertilizer + 0.5% 
suppl. 

Continuous 
151 5.7 0.47 842 393 

N fertilizer + 0.5% 
suppl. 

Rotational 
154 5.7 0.43 844 366 

0 N Continuous 
140 4.7 0.18 617 112 

0 N Rotational 140 4.0 0.21 565 118 

0 N + 0.5% suppl. Continuous 
140 4.6 0.38 648 244 

0 N + 0.5% suppl. Rotational 140 4.9 0.42 685 286 

Continuously and rotationally stocked paddocks generally did not differ in grazing days, ADG, and TLWG per 

hectare within bermudagrass treatment, therefore data is pooled across years (random) and stocking method.  

Greatest ADG occurred with both supplementation treatments and alfalfa interseeded into bermudagrass. 
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However, greatest TLWG occurred with the bermudagrass + N fertilizer plus 0.5% BW supplementation 

treatment.  A full economic analysis will be conducted after the third season is completed, however preliminary 

results based on two years of data suggest the bermudagrass with protein/energy supplement at 0.5% BW 

provided the lowest value of gain when compared to the control of no N fertilizer and no feed supplement. 

SUMMARY AND CONCLUSION 

Alfalfa does have potential to be utilized as a grazing forage crop, however due to the limited persistence under 

grazing (3 year stand life), it has not compared favorably to other alternatives.  In order for it to be successful, 

the seed price must be reduced or the length of stand life must be increased to five years. Grazing management 

(i.e. rotational stocking method or deferred summer grazing when grown in a tall fescue mixture) can improve 

persistence.  We will continue to monitor persistence to determine final economic outcome.  Current efforts in 

alfalfa breeding need to address the persistence issues, with the hope of developing a cultivar that will persist 

for five years, or greater, under grazing. 
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