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Seed agronomists often talk about "racehorse" hybrids (RH) and suggest they are high 
yielding and require extra good growing conditions to express their high yield potential.  
Other terms used by company seed agronomists to describe RH hybrids include 
“offensive/defensive” and “fix/flex” hybrids. They suggest planting RH hybrids on the best, 
most productive fields. We wondered if we could identify RH hybrids from yield tests and if 
so how much better do they perform compared with other hybrids under high yielding 
conditions?  And how do they perform when growing conditions are not as good for corn 
growth and yield?  
 

Eberhart and Russell defined a stable hybrid as one with “the ability to show a minimum 
of interaction with the environment.”  They concluded that a stable hybrid would have a 
regression coefficient of 1 when the yield of a hybrid grown in several environments is 
regressed on an environmental index (EI).  The EI for each hybrid is expressed as the 
deviation (bu/A) of the trial average yield from the grand mean of all trials where the hybrid 
is grown.   A stable hybrid is shown graphically in Figure 1.  If hybrids exist that yield better 
in high yielding environments, their regression coefficients should be greater than 1. 
Likewise, hybrids may exist that yield better than others in low yielding environments with 
regression coefficients less than 1.  These we would call “workhorse” hybrids (WH) and are 
shown graphically in Figure 1.  If RH and WH hybrids exist, then ideally a RH hybrid might 
yield as well as stable hybrids in low yielding environments and yield higher than stable 
hybrids in high yielding environments (shown in Fig. 2 as an “Ideal RH” hybrid).  And 
ideally, if they exist, there might be WH hybrids that yield competitively in high yielding 
environments and yield higher than stable hybrids in low yielding environments (Fig. 2, 
“Ideal WH” hybrids).  
 

We used the Eberhart and Russell stability analysis to characterize hybrids into 
categories with regression coefficients greater than 1, not different from 1, and less than 1 
and called them "racehorse, stable, and workhorse" hybrids, respectively. We believe this is 
the concept that growers have regarding these terms associated with corn hybrids, i.e. RH 
hybrids yield better in high yielding environments and WH hybrids yield higher in low 
yielding environments.  
 

We used corn yield information from the 2003 Minnesota County Corn Grower Strip 
Trials, the 2003 Central Missouri Corn Performance Trials, and corn yield trials from several 
states which are included in the University of Wisconsin SELECT data files for corn hybrids.  
For the first two data sets, we chose the highest yielding ten hybrids, ten average yielding, 
and the ten lowest yielding hybrids and calculated the regression coefficients for each hybrid.  
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For these preliminary data sets, we assumed that the highest yielding hybrids would include 
RH hybrids and the lowest yielding hybrids would include WH hybrids, if they existed.   
 

For all groups of hybrids from the MN county trials and the Missouri central location 
tests, there were no significant differences among regression coefficients within hybrid 
groups and no significant differences for regression coefficients among groups.  All hybrids 
were stable in that the regression coefficients were not different from 1.0.  Generally, the 
highest yielding groups of hybrids had higher average yields in low and high yielding 
environments than did the average yielding group.  Likewise, the low yielding groups of 
hybrids consistently yielded lower in all environments than did the average yielding groups.  
These data are graphed in Figures 3 and 4 for hybrid groups, averaged over ten hybrids in 
each group.  The average regression coefficients and average yields are shown for each 
hybrid group for each data set.  
 

The SELECT data set included 2,563 hybrids from university corn performance trials 
for years 1996 to 2003 and for states including Wisconsin, Minnesota, Illinois, Iowa, Kansas, 
Michigan, Nebraska, Pennsylvania, and Wyoming.  Regression coefficients (b’s) were 
calculated for all hybrids entered in at least 7 trials and grouped into those with b’s greater 
than 1.0, not different from 1.0, and less than 1.0.  The summary of these groups of hybrids is 
given in Table 1.  
  

Of the 2,563 hybrids in the data set, 86% were stable with regression coefficients not 
different from 1.0.  As a group, the stable hybrids averaged 164 bushels with a range of 95 
bushels per acre.  In these trials, environments ranged in yield by 120 bushels per acre.  Only 
6% of the hybrids could be classified as RH hybrids with regression coefficients greater than 
1.0.  As a group, the RH hybrids yielded higher on average than did the stable hybrids (167 
vs. 164 bu/a).  They yielded higher in high yielding environments and lower than stable 
hybrids in the very low yielding environments.  For these trials, the RH hybrids ranged in 
yield by 139 bushels per acre, indicating that as a group they are more risky across 
environments than are stable hybrids.  Only four were classified as Ideal RH hybrids that 
yielded higher than stable hybrids in low yielding environments.  
 

About 7% of the hybrids could be classified as WH hybrids with regression coefficients 
less than 1.0.  The WH hybrids had a yield range of 83 bushels per acre and yielded higher 
than either stable or RH hybrids in very low yielding environments, but yielded lower than 
either stable or RH hybrids in the higher yielding environments.  There were 12 hybrids 
classified as Ideal WH hybrids and there were a few hybrids that showed no relationship to 
changes in yield as yield levels changed with environments.  This group had regression 
coefficients which were not different from 0.0.  
 

Racehorse and Workhorse hybrids may exist, but at a very low frequency among comer-
cially available corn hybrids.  Most corn hybrids are stable – that is their performance is 
similar to most other hybrids and is not appreciably affected when grown in a wide range of 
low to high yielding environments.  We believe that corn growers should continue to choose 
high yielding corn hybrids based on unbiased yield information averaged across several 
environments.  Testing environments should be in the geographic area where hybrids are 



properly maturity adapted.  Growers should also consider other agronomic traits that are 
important to their corn growing area.  This process of choosing hybrids should result in 
producing maximize grain yields and profits over a range of years.  
 

References 
 

Eberhart, S.A., and W.A. Russell.  1966.  Stability parameters for comparing varieties.  Crop 
Sci. 6:36-40. 
 
 
 
Table 1. Summary of hybrid categories for SELECT file. 
   Predicted grain yield in EI 
Hybrid class N % Slope Low Average High
 Bu/EI Bu/A Bu/A Bu/A
Racehorse 141 5.5 1.28 91 167 230
Ideal Racehorse 4 0.2 1.30 131 168 234
Stable 2198 85.8 1.00 112 164 207
Workhorse 187 7.3 0.74 115 159 198
Ideal Workhorse 12 0.5 0.71 105 154 184
No relationship 21 0.8 0.00 --- --- ---
Total 2563 100
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Fig. 1.  Graphic representation of Racehorse, Stable, and     
Workhorse hybrids
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Fig. 2.  Graphic representation of Ideal Racehorse
and Ideal Workhorse hybrids
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Fig. 3.  Three groups of hybrids based on yield levels, 
Minnesota County Corn Tests, 2003.
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Highest ten yielding hybrids b = 0.94 
Group average yield = 182 bu/a

Ten hybrids with average yields b = 0.74
Group average yield = 174 bu/a

Lowest yielding ten hybrids b = 0.98 
Group average yield = 166 bu/a
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Fig. 4.  Three groups of hybrids based on yield levels, Central 
Missouri Corn Tests, 2003.
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Highest ten yielding hybrids b = 0.99
Group average yield = 179 bu/a

Lowest yielding ten hybrids b = 0.97 
Group average yield = 150 bu/a

Ten hybrids with average 
yields, b = 1.0 
Group average yield = 163 bu/a
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