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Have you ever wondered which summer annual species and variety is best for your 

forage system? Often, varieties of forage sorghum, sorghum x sudangrass, and pearl millet are 

chosen based on convenience and affordability with less emphasis on quality and quantity.  

Although good management is key to a successful summer annual forage program, it is 

important to understand that not all summer annual varieties perform equally. In addition, some 

varieties perform differently from year to year and location to location, while others are more 

stable.   

Warm season grass species are important forage crops due to their known forage quality, 

yield, and drought resistance.  They provide producers with a good forage option when 

temperatures in the summer exceed 80
o
 F, or when cool season species become unable to 

produce adequate amounts of tonnage and high quality forage.  To fill the “summer slump”, 

producers often rely on warm season perennial grasses, such as native prairie grasses, 

bermudagrass, or bahiagrass.  However, in some situations, it is better to use summer annuals 

rather than perennials, especially when renovating perennial pastures or when higher quality 

forage is desired.  Although there are several warm season annuals on the market, forage 

sorghum, sorghum x sudangrass, and pearl millet are among the most popular species. 

Forage sorghum 

Forage sorghums perform well when moisture is limited, can grow to a height of 8-13 

feet tall, and typically yield 4-8 dry tons/acre.  Most varieties have the ability to produce a ratoon 

crop (regrowth) that may be grazed or used for multiple harvests.  Depending on the variety, 

forage sorghums can contain 0-50% grain in the forage and are best suited for silage or baleage.  

The thick stems of forage sorghum readily hold moisture. Combining this with the high tonnage, 

curing forage sorghum for hay is difficult and therefore not recommended, even with the use of a 

conditioner.  

Sorghum x sudangrass 

Sorghum x sudangrass is a hybrid cross between forage sorghum and sudangrass.  Stems 

and leaves of the hybrid are generally taller and thicker than sudangrass and consequently 

produce larger yields.  Plants grow to be 5-12 feet tall, and yields have been found to vary from 

4-10 tons/acre, depending on management and environmental conditions.  The best use of 

sorghum x sudangrass is for grazing or for silage.  Plants should not be grazed lower than 8-12 

inches tall to ensure rapid and timely regrowth.  Typically, stems are too thick to be used for hay 
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and may require an elongated period of drying.  If using this species for hay, it is recommended 

that a roller/crimper-style conditioner be used to maximize drying.  

Pearl millet 

Pearl millet is a deep-rooted, drought-tolerant bunchgrass that grows 3-8 feet tall.  In 

general, one can expect pearl millet to yield 4-6 tons/acre under good management conditions.  

Pearl millet is well suited for grazing but may also be used for silage and hay production. It 

grows back rapidly and produces many tillers (several stems) at its base. Grazing can begin once 

the plant reaches a height of 20-24 inches, and the cutting or grazing height should not be lower 

than 4-6 inches to promote timely regrowth and reduce plant injury. 

Challenges 

Summer annuals do have their challenges. However, all of these challenges can be 

minimized or avoided with proper management.  A common concern for using any member of 

the sorghum family is the risk of prussic acid poisoning. Prussic acid poisoning occurs when 

cyanide-forming compounds found naturally in the plant are released in response to extreme 

drought or frost injury. Prussic acid poisoning is of greatest risk in young plants and the stressed 

tissues of older plants.  Fortunately, prussic acid is volatile and will dissipate over time. 

Therefore, it is important to allow at least 10 days of rest before grazing after severe drought 

stress or a major frost event that damages green leaves.   

Nitrate poisoning is another concern when cattle are provided summer annual forages.  If 

periods of limited moisture or drought occur after fertilization with nitrogen, summer annuals 

will store that nitrogen as nitrates in their vegetative tissue until adequate moisture allows for 

growth.  Concentrations of nitrates are often highest in the stems and leaves closest to the 

ground. Unlike prussic acid, nitrates are stable in plant tissues and high nitrate concentrations 

will persist in both hay and ensiled forages. 

What is the right variety? 

To better understand how summer annual varieties perform across multiple years and 

environments, forage yield data from multiple state and local variety test programs were 

collected.  Summer annual forage yield data from 1998-2014 were collected from the University 

of Georgia, University of Kentucky, Virginia Tech, and The Samuel Roberts Noble Foundation. 

In total, there were 126 forage sorghum, 200 sorghum x sudangrass, and 54 pearl millet varieties 

that were individually identified in the dataset.  

To standardize across years and locations, yields were expressed as a percentage of the 

average within a given site and year.  For example, if one variety had a yield of 5 dry tons/acre 

and the average in that year and location among all the entries was 4 dry tons/acre, then the 

standardized, relative yield was 125% (5 ÷ 4 = 1.25 x 100 = 125%). A relative yield of 100% was 

average and anything above 100% was considered to be above average and desirable.  The 

analysis then excluded varieties that had been evaluated in fewer than 6 site-year combinations. 

For each of the remaining varieties (22 forage sorghum, 34 sorghum x sudangrass, and 15 pearl 



millet), we averaged across the relative yields for each available site-year combination for that 

given variety. We also calculated a coefficient of variation (CV) for those varieties that were 

included in the analysis.  The CV is calculated as the standard deviation (a measure of 

variability) of the relative yields divided by the average of the relative yields and expressing this 

as a percentage of the average. As such, the CV is a helpful statistic because it gives one a 

picture of how consistent a variety performed across multiple years and locations. For example, a 

variety that has a CV of 20% is twice as variable as a variety that has a CV of 10%. As a rule of 

thumb, a CV of less than 10% is considered ideal.  

The average relative yield and CV for each species were calculated and this enabled the 

varieties to be separated into quadrants (Figure 1, 2, and 3) of high relative yield and low 

variability (bottom right quadrant), high relative yield and high variability (top right quadrant), 

low relative yield and low variability (bottom left quadrant), and low relative yield and high 

variability (top right quadrant).  In each species, varieties that fell in the bottom right quadrant 

are considered most desirable because they consistently performed above average across 

multiple years and varying environmental conditions.  In contrast, varieties that fell in the top left 

quadrant are considered least desirable to use in a summer annual forage production system due 

to their decreased performance and variability between year and across multiple environments.  

A list of the varieties that consistently exhibited above average yields (i.e., high relative yield) 

and below average variability (i.e., below average CV) are listed by species in Table 1.  The full 

results of the comparison can be found on our webpage (http://bit.ly/SumAnnVar or 

http://www.caes.uga.edu/commodities/fieldcrops/forages/documents/2016_AFGC_SAVariety_T

rial_Poster.pdf).   

There are many varieties of summer annual forages available, however, not all varieties 

perform equally.  When selecting a variety of forage sorghum, sorghum x sudangrass, or pearl 

millet, compare the performance results provided by local and national forage variety testing 

programs before choosing a variety to use in your forage system. 
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Table 1. Summary of forage sorghum, sorghum x sudangrass, and pearl millet varieties that had 

above average relative yields and below average coefficient of variations (CV), tested in at least 

6 site and year combinations. 

 

Figure 

Variety 

Code 

Variety 
Company/Brand 

Name 

Site-

Year 

Count 

Relative 

Yield 

(%) 

CV (%) 

FORAGE SORGHUM 

1 SS405 NK 14 122 14.7 

2 86S Grabow 7 119 9.4 

4 AF8301 Alta Seeds 6 114 9.5 

5 4Ever Green Moss 23 110 13.1 

6 1990 Sorghum Partners 12 109 10.6 

7 Silo Master D Southland 8 108 10.5 

8 Centurion BMR Coffey 6 107 9.1 

10 SS1515 Southern States 34 103 12.7 

SORGHUM x SUDANGRASS 

2 SS 211 Southern States 35 118 12.7 

4 AS5201 Alta Seeds 6 112 4.0 

6 Summergrazer III Pennington 27 110 8.2 

7 Headless Trudan NK 6 109 7.5 

9 Super Sugar Gayland Ward 15 109 6.8 

10 Green Grazer V Seed Resource 8 108 10.2 

11 Special Effort Cisco 7 107 9.9 

12 Headless Sordan NK 6 106 9.0 

14 SG-2000 Coffey 10 104 12.4 

17 Sweet For Ever Gayland Ward 10 103 11.1 

19 Sugar Graze Ultra Coffey 11 102 12.3 

20 SS 220 Southern States 40 101 12.1 

21 Nutri-Plus BMR Production-Plus 7 101 9.9 

PEARL MILLET 

2 Tif Exp. 6
*
 GA CPES 11 107 8.9 

3 Tifleaf 3 GA CPES 39 106 7.2 

4 Elite III CSC 8 106 3.6 

5 SS 635 Southern States 36 104 8.1 

6 DMP4SR
*
 USDA-ARS 17 102 6.0 

*
Experimental variety.  

  



Figure 1. The relative yield and coefficient of variation (CV) for 22 forage sorghum varieties 

tested in at least 6 site and year combinations. 

 

 

 

Figure 2. The relative yield and coefficient of variation (CV) for 34 sorghum x sudangrass 

varieties tested in at least 6 site and year combinations. 

 

 

 

 

 

 

 



Figure 3. The relative yield and coefficient of variation (CV) for 15 pearl millet varieties tested 

in at least 6 site and year combinations. 

 


