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2003 South Dakota Hybrid Performance Trials
Oilseed and Gonfection

Kathleen Grady, oilseed breeder and Extension specialist
Lee Gilbertson, senior ag research technician
SDSU Plant Science Department

Sunflower production is greatly affected by choice
of hybrid. When selecting a hybrid, carefully consider
characteristics such as seed yield potential, oil content,
oil composition, maturity, stalk strength, and disease
resistance. Choose hybrids with characteristics that best
suit your needs and production practices.

Yield

Evaluate as much performance information as
possible when selecting a hybrid. Give more weight
to information from trials close to home and look at
relative performance over many locations and years.
Performance averaged over many tests is called “yield
stability.”

Good yield stability means that a hybrid may or may
not be the best yielder at all locations but that it ranks
high in yielding potential at many locations. A hybrid
that ranks in the upper 20% at all locations exhibits
better yield stability than one that is the top yielder at
two locations but ranks in the lower 40% at two other
locations.

To determine if one hybrid is better than another for
a given trait, use the least significant difference (LSD
5%) value at the bottom of each data column. The LSD
5% value is a statistical way to indicate if a trait like
yield differs when comparing two hybrids. If two
hybrids differ by more than the indicated LSD value
for a given trait, they would most likely differ again
when grown under similar conditions.

For example, if the Miller oilseed test (Table 4)
could be repeated in 2004 exactly as it was in 2003, the
yield ranking of a hybrid that yielded 2420 1b/A and
one that yielded 2049 Ib/A might change places since
their yield difference (371 1b/A) is less than the indicat-
ed yield LSD value of 411 Ib/A. Within the accuracy
level of the equipment used, there was no statistical dif-
ference in yield between the two hybrids when grown
under the conditions that existed at Miller in 2003.

In contrast, a hybrid that yielded 1970 1b/A at Miller

in 2003 would likely be lower yielding than one that
yielded 2420 lb/A if the two hybrids were grown again
under similar conditions, because the difference be-
tween them in 2003 (2420 — 1970 = 450 1b/A) exceeded
the LSD value (411 1b/A).

The coefficient of variability (C.V.) listed at the
bottom of each data column is a relative measure of
the amount of variation recorded for a particular trait
expressed as a percentage of the mean for that trait.
Generally, trials with low C.V. rates are more reliable
for making hybrid choices than trials with higher C.V.
rates.

Trials with C.V. rates below 15-20% may be consid-
ered reliable.

Look at as many trials as possible. It is unlikely that
environmental conditions of any particular test will be
repeated in any future year.

0il Gontent and Gompeosition

Among similar-yielding hybrids, select the one
with the highest oil content. The oilseed market pays
a premium for over 40% oil (at 10% moisture) and
discounts for less than 40% oil.

Oil type may also be important. Hybrids are avail-
able with “traditional,” high-oleic, and mid-oleic
(NuSun) oil composition. Markets may pay a premium
based on the composition of the oil produced by a
particular hybrid. Some companies offer guarantees
for NuSun oleic levels. Consistency of oleic levels for
particular hybrids will be an important trait to evaluate,
as data become available.

Maturity

Full-season hybrids generally yield higher than
early hybrids.

Maturity is especially important if planting is
delayed. Often, with delayed planting, only an early
hybrid will mature and exhibit its full yield potential.
Yield, oil content, and test weight are often reduced



when a hybrid is damaged by frost before it is fully
mature. An earlier hybrid will likely be drier at harvest
than a later hybrid, thus reducing drying costs.

To spread risk and workload, consider planting
several hybrids with different maturity dates.

Moisture Content
Harvesting sunflowers at moisture contents as high
as 20-25% may reduce bird damage and seed shattering
loss during harvest. Seed must be dried to 9.5% or less
for storage.

Disease Resistance

The most economical and effective means of
sunflower disease control is the planting of resistant
or tolerant hybrids and a minimum of 4 years rotation
between successive sunflower crops.

Most sunflower hybrids in the United States have
resistance to Verticillium wilt, races 1 and 2 of downy
mildew, and two or more races of rust. Consult the seed
company for information on the reaction of a particular
hybrid to these and other diseases that may pose a risk
in your growing area.

Locations and Hybrids

Oilseed hybrid sunflower trials were planted at four
locations in South Dakota (Miller, the Dakota Lakes
Research Station near Pierre, Ipswich, and Pukwana).
Entries in the oilseed sunflower trials included tradi-
tional oil hybrids and NuSun (mid-oleic) hybrids.
Non-oilseed (confection) sunflower trials were conduct-
ed at Dakota Lakes, Miller, and Pukwana. Trial sites are
indicated on the map in Figure 1. Lists of hybrids plant-
ed at each site appear in Tables 2 and 7.

Also included in this publication are the results of
the National Sunflower Association (NSA) NuSun and
confection hybrid sunflower trials conducted at Onida
and Selby (Tables 11-14). These trials were planted and
harvested by Custom Crop Services, Ellendale, N.D.
SDSU personnel took notes on the plots during the
growing season.

Climatic Conditions

The 2003 growing season was generally dry. At the
end of May (when the sunflower test sites were plant-
ed), approximately 25% of the state was short to very
short in topsoil moisture and 35% was short or very
short in subsoil moisture, respectively (South Dakota
Ag Statistics Service). A summary of 2003 climatic
conditions near the sunflower test sites is presented in
Table 1. All stations received below-normal precipita-
tion for most of the growing season. Temperatures were
below normal in May and June but above normal in
July and August. Most of the state received a killing
frost during the first week of October.

Experimental Methods

Plots at all locations consisted of four rows 24 feet
long, spaced 30 inches apart. The center two rows of
each plot were harvested. The plot layout was in a ran-
domized complete block design with four replications
at each location. The experiments were randomized for
a nearest neighbors statistical analysis, which removes
effects of field trends (see Crop Science 34:62-66).

All plots were overseeded and thinned. Oilseed
plots at Miller, Ipswich, and Pukwana were thinned to
a plant population of approximately 18,000 plants/acre.
Oilseed plots at Dakota Lakes were thinned to approxi-
mately 17,000 plants/acre. Confection plots at all loca-
tions were thinned to 16,000 plants/acre. Stands were
fair to good at all locations except the fourth replication
at Ipswich, where compacted soil resulted in poor stand
establishment. Data from this replication were excluded
from all statistical analyses.

The Dakota Lakes trial was seeded no-till. All other
trials were planted with conventional tillage practices.
Spartan and Prowl herbicides were applied for weed
control at Dakota Lakes. Sonalan or Treflan was applied
at all other locations.

Flowering was recorded at Miller as the number of
days from planting to 50% ray petals extended. Plant
height and lodging notes were taken at all locations
immediately before harvest. Lodging was severe in the
oilseed trial at Pukwana, resulting in a high C.V. for
yield data, which are therefore not reported. Plots at
Dakota Lakes were excessively damaged by drought and
birds and were not harvested.



Plots were harvested with a Gleaner Model K com-
bine fitted with a two-row all row crop header. All
oilseed trial seed yields were adjusted to a 10% mois-
ture basis. Oil content was determined by NMR analysis
of oven-dry samples and converted to 10% moisture.
Oil values for NuSun hybrids were adjusted for oleic
acid content.

Seed from the non-oilseed trials was dried before
weighing. A one-pint subsample of seed from each plot
was passed over 22/64, 20/64, and 18/64 round-hole
screens to determine percent large seed. Nutmeat
percent was determined by weighing 20 whole seeds,
dehulling, and weighing the 20 dehulled kernels.

Results
Data from each location and combined over loca-
tions are contained in Tables 3-6 (oilseed) and 8-10
(confection). The yield of 51 oilseed hybrids grown
at Ipswich averaged 2074 1b/A. Fifty-one hybrids grown

at Miller averaged 1878 Ib/A. Yields from the Pukwana
oilseed trial are not reported because the C.V. was too
high for reliable hybrid comparisons. Confection seed
yields averaged 1639 lb/A at Miller and 1761 1b/A at
Pukwana. In the tables that follow, hybrids are listed
according to 2003 seed yields.

Results from the NSA NuSun and confection trials
are presented in Tables 11-14. Average yield over all
hybrids at Onida was 1745 lb/A in the NuSun trial
(Table 11) and 2020 1b/A in the confection trial (Table
13). Oilseed hybrids at Selby averaged 1451 1b/A seed
yield (Table 12), while confection hybrids averaged
1676 Ib/A (Table 14).

Presentation of data in this report on the hybrids tested
does not imply approval or endorsement by SDSU to the exclu-
sion of other varieties that may be suitable. South Dakota
State University approves the reproduction of any table in this
publication only if no portion is deleted.

J Dakota‘Lakes

Figure 1. 2003 South Dakota sunflower test sites.



Table 1. Climate summary for nearest weather stations to 2003 South Dakota sunflower test
sites and departures from normal.

LOCATION- 2003 TEMPERATURE TOTAL DEPARTURE FROM NORMALA
MONTH AVG MAX.  AVG MIN. MEAN PRECIP | MAXTEMP  MIN TEMP AVG TEMP  PRECIP
°F IN. °F IN.
Pierre*
May 68.4 44 .4 56.8 2.19 -3.0 -1.9 -2.1 -0.95
June 78.1 51.9 66.3 4.27 -3.3 -4.0 -2.4 0.78
July 90.0 59.8 75.7 1.18 0.8 -2.0 0.2 -1.57
August 90.9 61.3 76.4 0.35 2.9 1.2 2.3 -1.51
September 77.4 44.8 62.3 1.09 -0.1 -4.3 -0.9 -0.46
Academy 2NE (Pukwana)*
May 67.9 43.6 55.8 3.32 -1.7 -1.9 -1.8 -0.46
June 78.2 52.9 65.6 3.45 -1.4 -2.3 -1.8 0.11
July 89.5 59.5 74.5 1.94 3.3 -1.2 1.0 -1.03
August 90.4 60.0 75.2 3.48 5.7 1.9 3.8 1.31
September 78.9 45.7 62.3 0.58 3.2 -1.9 0.6 -1.66
[pswich*
May 66.4 43.3 54.8 5.41 -3.4 2.0 -0.8 2.71
June 74.7 53.8 64.2 4.02 -3.8 2.7 -0.6 0.58
July 84.0 58.5 71.2 2.06 -0.7 2.4 0.8 -0.96
August 85.5 57.8 7.7 1.20 2.5 4.2 3.4  -1.02
September 72.8 44,2 58.5 0.90 -0.2 1.2 0.5 -0.74
Miller*
May 67.7 44.8 56.3 2.26 -0.7 -0.7 -0.7 -0.88
June 76.7 53.8 65.2 3.32 -1.5 -1.5 -1.6 0.42
July 87.3 60.5 73.9 2.24 2.2 -0.1 1.0 -0.36
August 88.2 60.6 74.4 1.71 4.5 2.8 3.6 -0.30
September 75.3 45.9 60.6 1.21 1.2 -1.6 -0.2 -0.59
Onida 4 NW*
May 67.0 43.7 554 4.47 -3.4 -0.6 -2.0 1.62
June 77.5 53.0 65.3 3.19 -2.7 -0.6 -1.6 0.08
July 89.7 59.3 74.5 2.68 2.1 0.5 1.3 -0.01
August 914 60.6 76.0 0.65 5.6 3.6 4.6 -1.49
September 77.4 45.3 61.4 1.34 1.4 -1.0 0.2 -0.20
Selby*
May 65.4 43.6 54.5 3.07 -2.8 -0.3 -1.6 0.52
June 74.2 53.2 63.7 2.25 -3.1 -0.3 -1.7 -0.78
July 87.2 59.1 73.1 1.07 3.4 0.6 1.9 -1.47
August 88.8 60.0 74.4 0.57 6.1 3.5 4.8 -1.57
September 73.8 45.8 59.8 1.04 1.8 0.6 1.2 -0.26

* Based on data from the High Plains Regional Climate Center, University of Nebraska, Lincoln.
Observations are from sites as close to the actual test plot sites as available. Temperature and/or
precipitation at the actual test plot sites may have differed from the values shown above.

A Departures from normal were determined by comparing 2003 observations to 30-yr averages for each

site.




Table 2. Hybrids and test sites for the 2003 South Dakota oilseed hybrid sunflower trials.

Sunflower Hybrid Dakota*
Brand-Hybrid Type Ipswich Miller Lakes Pukwana
Croplan CL308 NuSun X X
Croplan CL345 NuSun X X X
Croplan CL380 NuSun X
Croplan CL385 NuSun X X X
Croplan CL821 Trad. X X
Dekalb DK3868 Trad. X X X X
Dekalb DK3875 Trad. X X X X
Dekalb DKF30-33NS NuSun X X X X
Dekalb DKF33-33NS NuSun X X X X
Dekalb EXP38-30NS NuSun X X X X
Dekalb EXP3880CL Trad. X X X X
Fontanelle 902 NS NuSun X X
Interstate F10355 Trad. X X X
Interstate Hysun 450 NuSun X X X X
Interstate Hysun 521 NuSun X X X X
Interstate 1S 4049 Trad. X X X X
Interstate IS 6039 Trad. X X X X
Interstate IS 6767 Trad. X X X X
Kaystar 2015NS NuSun X
Kaystar 2020NS NuSun X X X
Kaystar 8303 Trad. X
Kaystar 8330NS NuSun X
Kaystar X3002 Trad. X X X
Kaystar 9411 Trad. X X
Kaystar 9501 Trad. X X X
Legend LSF117N NuSun X X X X
Legend LSF119N NuSun X X X X
Legend LSF126N NuSun X X X X
Legend LSF142N NuSun X X X X
Legend LX02 NuSun X X X X
Mycogen 8377NS NuSun X X X X
Mycogen 8488NS NuSun X X X X
Mycogen 8N327 NuSun X X X X
Mycogen 8N421 NuSun X X X X
Mycogen Cavalry Trad. X X X X
Mycogen SF187 Trad. X X X X
Mycogen SF260 Trad. X X X X
Mycogen X89910 NuSun X X X X
Pioneer hybrid 63M52 NuSun X X X X
Pioneer hybrid 63M80 NuSun X X X X
Pioneer hybrid 63M91 NuSun X X X X
Pioneer hybrid EXP0301 NuSun X X X X
Pioneer hybrid EXP0302 NuSun X X X X
Proseed 9405 NuSun X X X X
Proseed 9441 NuSun X X X X
Proseed CL 55-15 NuSun X X X X
Proseed Ex 12 NuSun X X X X
Proseed Ex 14 NuSun X X X X
Proseed Ex 15 NuSun X X X X
Proseed Ex 39 NuSun X X X X
Seeds 2000 Blazer NuSun X X X
Seeds 2000 Bronco NuSun X
Seeds 2000 Charger NuSun X X X
Seeds 2000 Ranger NuSun X X
Triumph 636 NuSun X
Triumph 645 NuSun X
Triumph 658 NuSun X
Triumph 667 NuSun X X X X
USDA 894 (check) Trad. X X X X
cmsHA406/RHA373(chk) Trad. X X X
Total Hybrids 51 51 44 51

* Plots at Dakota Lakes were not harvested due to excessive drought and bird damage.
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