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Your success as a corn grower depends largely on selecting high 
yielding corn hybrids which are adapted to your farm and production 
practices. Consider these factors when selecting corn hybrids: type of 
hybrid, insect and disease resistance, ear characteristics, maturity, 
plant population, yield, and special purpose hybrids. 

Type of Hybrid 

Corn inbred lines are developed by inbreeding and selection 
for several generations. Hybrids are made by crossing inbreds. They 
may be single crosses, 3-way crosses, or double crosses which involve 
2, 3, or 4 unrelated inbred lines, respectively. These are diagrammed 
as: 

inbred Ax inbred B----single cross (AB) 
single cross (AB) x inbred C---•3-way cross (ABC) 
single cross (AB) x single cross (CD)----♦ double cross (ABCD) 
Crossing of parent plants in seed production fields is controlled 

by detasseling the female parent or by using pollen sterile plants as the 
female. A pollen sterile plant crossed with a male which carries fertility 
restorer produces a hybrid which is pollen fertile. This method is used 
extensively in seed production fields. 

Most United States hybrid corn seed has been produced using 
one source of cytoplasm, called Texas male sterile cytoplasm. Recently, 
corn hybrids with Texas male sterile cytoplasm were found susceptible 
to yellow leaf blight and southern corn leaf blight. As a result, 
detasseling will be used to control pollination while corn breeders 
identify and test other sources of cytoplasm. 

Double cross hybrids were initially used to make hybrid seed 
production practical, even though corn breeders recognized that single 
crosses provided maximum hybrid vigor. Because of increased yields, 
single cross seed can be produced economically now, but still at a 
higher price than double cross seed. To increase seed yield and maintain 
close to single cross hybrid vigor, corn breeders have developed "special 
crosses," "related-line crosses," "sister-line crosses," or "modified 
3-way crosses." The primary advantage of the special cross types is 
increased yield in seed production fields which could reduce seed 
prices. 

Maximum hybrid vigor is obtained with single crosses; therefore, 
single cross hybrids have a higher yield potential than special crosses, 
3-way crosses, or double crosses. An Iowa study showed single crosses 
yield 5% more than 3-way crosses which were 2.6% higher than double 
crosses. However, some double cross hybrids might out-yield certain 
single cross hybrids, depend·,ng on the individual hybrid and the 
production practices used. On the average, yield of special crosses 
should be between single crosses and 3-way crosses. 

Double crosses are thought to be more yield stable (consistently 
yield about the same over a wide range of environmental conditions) 
than the single or 3-way crosses; however, an Iowa study indicates 
this is not necessarily true. Current high yielding single crosses usually 
perform as well as double crosses under adverse conditions. Remember, a 
hybrid could have yield stability at a very low yield level and not be 
desirable. 

Single cross hybrids are very uniform in traits such as plant and 
ear height, ear size, and disease and insect tolerance since all plants are 
genetically identical; 3-way crosses are less uniform and double crosses 
the most variable. 

Insect and Disease 

Several kinds of insects and diseases affect corn in Minnesota. 
Some of the -more important insects are corn rootworms and corn 
borers. Important diseases include root, stalk, and ear rots and leaf 
blights. Some hybrids are partially resistant to some of the diseases 
and insects, particularly first brood corn borer, root rot, and stalk rot. 
Plant breeders strive continually to improve resistance to these pests. 

a Corn Hybrid 

The direct effect of insect feeding and disease infection on corn 
yield is often difficult to measure, but quite likely they cause greater 
yield loss than often realized. The indirect effect on stalk lodging and 
ear dropping is quite easy to see during harvest. 

Ear Characteristics 

Kernel texture, shellability, and uniform cob and ear size are 
important characteristics in combine harvesting. Kernels with soft 
starch endosperm crack easily during.harvesting which increases field 
losses and reduces grain quality. Hybrid characteristics such as husk 
tightness and length, kernel pericarp thickness, and cob size affect 
moisture loss after maturity (dry down). Dry down rate is important 
for earlier harvest and reduced artificial drying costs. 

Maturity 

Maturity can be defined as physiological maturity or harvest 
maturity. Corn is physiologically mature when the kernels have attained 
their maximum dry weight. Harvest maturity occurs later than 
physiological maturity and can only be defined in a general way because 
it is different for each specific harvest and storage method combination. 
Kernel moisture content at harvest maturity for producers who pick 
and store ear corn is lower than for those who field shell and dry. 

Corn hybrids are classified and labeled with a relative maturity 
rating in days. The state is divided into maturity zones which indicate 
the maximum day classification (figure 1). The relative day rating 
system does not correspond to the days in the growing season, but is a 
method of ranking hybrids in relative order of maturity based on 
moisture content compared to check hybrids at harvest. 

Maximum yields are usually obtained from full season hybrids 
for each zone. In the Central Zone, hybrids with 100 days relative 
maturity rating will, on the average, yield more than earlier hybrids. 
However, you should not plant hybrids with maturity ratings greater 
than recommended for your zone. The resul!s will quite likely be corn 
which has not reached physiological maturity before the first killing 
frost. 

Northern Zone - 75, 80, or 85 days 

North Central Zona - 90 days 

Central Zona - 95 or 100 days 

Sou1hern Zone - 110 or 115 days 

Figure 1. Corn growing zones and day classifications. 



The characteristic relationship between hybrid maturity, date 
of planting, and yield is shown in figure 2. 
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Figure 2. The effect of four dates of planting and three maturity 

groups on corn yield (Lamberton, Morris, and Waseca). 

At each planting date, highest yields result from the full 
season hybrids. Even though the short season hybrids may yield less, 
using hybrids of different maturities helps spread risks and fall labor 
load. Some acreage planted to early maturing hybrids allows earlier 
start of harvest and fall plowing. 

If corn planting is delayed because of large acreages, weather, 
or machinery problems, you may want to use shorter season hybrids. 
In this case, yield of the short season hybrids approaches that of full 
season hybrids, especially if the plant population of the short season 
hybrids is high. In addition, the moisture content will quite likely be 
lower for the short season hybrids, reducing drying costs and risk.of 
soft, immature corn. 

Plant Population 

High plant densities cause stress to the growing corn plant which 
may cause plant barrenness and increased lodging and ear dropping. 
Some hybrids are more tolerant of high plant densities than others. 
You should select hybrids which will consistently yield high at the plant 
population you use. 

The relationship between plant population, maturity, and corn 
yield is shown in figure 3. 
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Figure 3. The effect of three plant populations and two hybrid 
maturities on corn yield (Lamberton, Morris, and Waseca). 

Yield of full season hybrids levels off as plant population 
increases. In the study cited, yield of short season hybrids continued 
to increase as population increased showing that a high plant population 
is necessary to attain maximum yield with short season hybrids. 

Yield 

Yielding ability is the most important characteristic of a corn 
hybrid. Where can you get information on yield, standability, disease 
and insect resistance, stress tolerance, etc.? 

1. You can best determine the yield potential of a given hybrid 
by on-the-farm performance under your specific management. Some 
producers conduct limited tests on their farms to identify high 
yielding hybrids. Tests may range from simple test strips to replicated 
plots with several hybrids. yield estimates are more reliable when the 
test strips are repeated (replicated) several times. Testing hybrids in 
small, replicated plots is even more reliable. From a practical standpoint, 
don't test more than a few hybrids at one time so you can evaluate 
them accurately. Weigh the corn to determine yield accurately and 
test for moisture so you can adjust yields to a common moisture level 
for comparison. 

Each year is different, consequently, hybrids may not yield 
the same from year to year relative to other hybrids. For this reason, 
several years of yield testing are desirable to evaluate the yielding ability 
of a hybrid compared to others (this procedure is followed when corn 
breeders develop new corn hybrids). Some farmers or local organizations 
conduct yield tests and publish the results. These results should be 
interpreted and used with extreme caution unless you know the 
number of years, replicates, and other conditions under which the 
tests were conducted. 

2. Demonstration plots maintained by commercial corn 
companies can be useful for making visual o~ations of their new 
hybrids. When new hybrids are available that appear to be "high 
yielders," try them on a small acreage to check their yield performance 
on your farm. 

3. Finally, ask your corn seed salesman for yield data from 
replicated test plots of the hybrids he's selling. These data are the best 
available to make comparisons among hybrids of that company; but 
they can't be used to compare with yields of hybrids of other companies. 
Your seed salesman can also give you information such as disease and 
insect resistance, plant population tolerance, standability, moisture 
content at maturity, and dry down rates. 

Special Purpose Hybrids 

High Lysine corn hybrids are available for farm production. 
The protein content and quality of these hybrids has been changed by 
the addition of the opaque-2 gene. Protein content may be increased 
slightly, but much more important is the increase in the quantity of two 
amino acids - lysine and tryptophan - which are essential in the diet 
of non-ruminants and are nutritionally limiting in normal corn. Yield 
comparisons show that the high lysine hybrids generally yield less than 
normal hybrids. Kernels are softer which makes them more susceptible 
to damage during harvest, handling, and storage. Fields must be 
isolated to prevent contamination from pollen of normal corn. With 
current swine and poultry feed and supplement costs, rate of gain 
analyses show that high lysine hybrids must yield more than 95% of 
normal yields before there is an economic advantage for growing high 
lysine corn. 

Issued in furtherance of cooperative extension work in agriculture and 
home economics, acts of May 8 and June 30, 1914, in cooperation 
with the U.S. Department of Agriculture. Roland H. Abraham, 
Director of Agricultural Extension Service, University of Minnesota, 
St. Paul, Minnesota 55101. 
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