Corn Hybrids for Northern Exposures from SEEDS 2000®
As an independent seed company specializing in seed products for northern areas, SEEDS 2000 has the advantage of selecting elite genetics from multiple breeding sources to offer producers corn hybrids adapted to the variable conditions faced by northern producers.  In addition, Seeds 2000 has the flexibility to select trait packages from multiple providers to develop corn hybrids with trait protection matched to the insect, weed and stress conditions in the northern region.  
Since 1948, corn yield has increased by an average of 2 bushels/acre in Minnesota  (1).  Hybrid genetics have been reported to be responsible for two-thirds of the improvement that has been made in hybrid performance in the last several decades.  Biotech traits have launched an era of huge potential by providing a new level of crop protection that allows producers the opportunity to harvest more of the genetic potential in corn hybrids.  New and improved production practices have supported the growth in yield potential as well.  
Hybrid selection has become even more important as hybrid/trait options have increased, hybrid lifecycles have shortened and the need to manage individual fields has become essential to optimize yield potential.  Northern production conditions demand different selection criteria than the rest of the Corn belt.  Identifying the right relative maturity is critical to ensure maximum use of available growing degree days to reach physiological maturity prior to frost.  Growing degree days (GDD) most accurately determine how well a hybrid will fit a production area (2).  It’s important to select a hybrid based on total GDD as well looking at GDD to flowering to adjust to periods of higher probability of limited rainfall or drought stress.  In general to gauge GDD relationship to relative maturity, research in Minnesota indicates that 22 GDD are associated with each day increase in relative maturity (1).  The University of Minnesota recommends selecting hybrids that reach physiological maturity about 10 days prior to frost (1).  Delayed planting can reduce a hybrid’s GDD requirement (3).  Relative maturity will have a indirect impact on dry down, grain quality and late-season standability based on when physiological maturity occurs in relation to days remaining until harvest.
It’s universally agreed that hybrid decision-making should be based on multiple sources of data to ensure that a producer has information on the consistency of performance of candidate hybrids across locations, soil, environmental and geographic conditions.  Hybrid turnover has become increasingly rapid which puts more emphasis on assessing new hybrids quickly and accurately.  Data from many sites and climactic conditions should be supplemented with on-farm testing comparing new and proven hybrids to ensure selection of a high performance package of hybrids for the farm operation.
Knowledge of specific yield-limiting characteristics and productivity of each field is essential for selecting the right hybrid mix for a farm enterprise.  Yield mapping with the use of GPS/GIS, remote imagery & sensing, coupled with soil testing and visual analysis can document many of the yield-limiting variables in a field and facilitate site specific management to maximize the yield potential of corn hybrids across a farming operation.  The key to making management decisions with yield maps is understanding  the spatial distribution of yield in each field while collecting the visual and quantitative information to explain the yield variation and convert that information into a productive management practice.  NDSU has resources in the Soils and Agricultural/Bio-systems Engineering departments (7,8).
Trait Offerings 
Protecting the yield potential in new corn hybrids has become easier for northern producers since the introduction of biotech traits.  Syngenta, Dow AgroSciences, Monsanto and Bayer CropScience have all registered various biotech traits for corn and soybeans (9).  This gives seed companies more choices to combine traits with elite genetics in corn hybrids.  The result is more diverse corn hybrids with one or more traits that will fit northern production areas.  Producers now have the flexibility to select profitable hybrid genetics with the traits that fit conditions across a farming operation.  
Generally, northern producers should be concerned with finding hybrids that have protection against European corn borer (ECB), the most economically significant insect problem for the region (4, 5), combined with glyphosate (RR)/glufosinate (LL) herbicide tolerance.  In some areas, protection from white grubs, corn rootworm (CRW), armyworms, stalk borer, corn earworm (CEW) and Western bean cutworm (WBC) should be considered.  Advanced seed treatments that improve insect, disease and nematode protection are an important component of new hybrids with biotech traits.  Check with your seed supplier to determine the right seed treatment for your situation.  New hybrids are coming to market that have an additional mode of action for corn borer which provides additional protection against resistance with a reduced refuge requirement.  Genuity® VT Double Pro™ and SmartStax® which have 5% refuge requirements for labeled insects.
Agrisure hybrids feature a broad array of traits (10):
1. Agrisure G3/GT3000 with ECB, CRW, LL, RR protection
2. Agrisure GT/CB/LL  with ECB, LL, RR protection
3. Agrisure CB/LL with ECB and LL protection
4. Agrisure GT with RR protection
New Genuity traits (11):
1. SmartStax with ECB (2), CRW (2), CEW, FAW, WBC, RR2, LL protection & 5% refuge
2. VT Double Pro with ECB (2), CEW, FAW, RR2 protection & 5% refuge
3. VT3 with ECB, CRW protection
Herbicide Considerations with Stacked Trait Hybrids
Producers considering using Ignite (glufosinate form Bayer CropScience) herbicide for Agrisure, SmartStax  and other LL tolerant hybrids should be aware of the application recommendations that differ from glyphosate (6):
1. Ignite is a foliar active herbicide with essentially no soil activity and limited translocation.
a. Uniform, thorough spray coverage is essential.
b. Use 15- 20 GPA (20-40 GPA if canopy is dense).
c. Use nozzles and pressure that generate medium sized droplets (250-350 microns).
2. A preemergence residual herbicide is an important compliment to Ignite to ensure application to 3-4 inch weeds while protecting yield potential.
a. Apply to corn 24 inches tall or V-7 stage of growth.
3. Ignite use rate is 22 fl. oz./A tank mixed with AMS.
a. A second application may be needed to control weeds emerging after initial application.
b. Rainfast in 4 hours.
c. Spraying Ignite within 2 hours of sunset can result in reduced control, particularly lambsquarters & velvetleaf.
4. Ignite is a broad-spectrum, non-selective herbicide with a different mode of action than glyphosate, making it effective on certain glyphosate resistant species.  
a. Many hybrids have glufosinate & glyphosate tolerance in the trait stack
i. Limits volunteer corn control option.
ii. Increases the need for a residual with an alternative mode of action for good 
5. Whether you are using a LL or RR trait, the need to apply a residual herbicide at or shortly after weed management stewardship .planting should be considered a standard practice for good weed and resistance management to limit yield loss and keep weeds at a manageable stage of development.
Hybrid Diversity
To ensure genetic diversity across a farm and spread the risk of potential yield loss, producers can consider the following suggestions:
1. Plant a range of hybrid maturities (8-10 day relative maturity) to ensure a difference in hybrid parentage that can minimize the impact of adverse weather conditions, particularly during a critical stage of development like pollination.  Target 50% of planted acreage to a mid-range maturity for the locality.
2. Purchasing seed from one source can help ensure genetic diversity and avoid genetic similarity between company hybrids.  Regional seed companies are most likely to have unique hybrids for the production area they sell into due to a more intense focus on selection and testing for the area and a willingness to produce hybrids in smaller quantities than national brand companies.  
3. Each season plant a representative range of new hybrids alongside hybrids with proven performance to evaluate the best hybrids for the diversity of field conditions and micro-environments on a farm.
To contend with rapid hybrid life-cycles, new trait offerings and decision-making technology, it’s important to select hybrids that mature and finish well in your area.  To accomplish that objective, evaluate multiple sources of performance data that represents consistent performance across multiple sits and environmental conditions that test well in your on-farm trials and assemble a detailed working knowledge of each field to facilitate proper hybrid placement.  Find a seed representative that will provide agronomic support and services that respond to your operational needs.
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Table 1.  Approximate GDD Heat Units and Relative Maturity for Corn in the Northern Growing Regions (North Dakota and Minnesota). http://www.ag.ndsu.edu/procrop/crn/crngdd04.htm
	Accumulated Growing Degree Days (Heat Units)
	Relative Maturity (Days)

	1750-1850
	70

	1850-1950
	75

	1950-2050
	80

	2050-2150
	85

	2150-2250
	90

	2250-2450
	95

	2350-2450
	100

	2400-2500
	105



Table 2.  North Dakota Pest Problems and Options for Management in Corn
	Pest Problem
	Pesticide Solution
	SEEDS 2000 Technology

	Foxtail spp.
	Pre herbicide
	Agrisure GT/LL, Roundup Ready

	Cocklebur
	Post herbicide
	Agrisure GT/LL, Roundup Ready

	Ragweed
	Pre herbicide
	Agrisure GT/LL, Roundup Ready

	Sunflower
	Post herbicide
	Agrisure GT/LL, Roundup Ready

	Marshelder
	Post herbicide
	Agrisure GT/LL, Roundup Ready

	Kochia
	Pre herbicide
	Agrisure GT/LL, Roundup Ready

	Mustard
	Post herbicide
	Agrisure GT/LL, Roundup Ready

	Pigweed spp.
	Pre herbicide
	Agrisure GT/LL, Roundup Ready

	Lambsquarters
	Pre herbicide
	Agrisure GT/LL, Roundup Ready

	Wireworm
	Seed treatment
	Acceleron

	Seed corn maggot
	Seed treatment
	Acceleron

	Rootworm
	Insecticide
	Agrisure G3, VT Triple

	White grub
	Seed treatment, Insecticide
	Acceleron

	European Corn borer
	Insecticide
	Agrisure CB/G3, YGCB/VT3, VT Double Pro, SS

	Cutworm
	Seed treatment, Insecticide
	Acceleron                                              

	Armyworm
	Insecticide
	SmartStax, VT Double Pro

	Stalk borer
	Insecticide
	Agrisure CB/G3, YGCB, VT3, VT Double Pro, SS

	Corn leaf aphid
	Insecticide
	

	Grasshopper
	Insecticide
	

	Corn earworm
	Insecticide
	SmartStax, VT Double Pro

	Western bean cutworm
	Insecticide
	SmartStax

	Nematodes
	Seed treatment
	Avicta, Votivo

	Seedling blights & rots
	Seed treatment
	Acceleron

	Anthracnose
	Strobilurin fungicide
	Hybrid tolerance

	Fusarium stalk rot
	
	Hybrid tolerance

	Pythium stalk rot
	
	Hybrid tolerance

	Diplodia stalk rot
	
	Hybrid tolerance

	Leaf rust
	Strobilurin fungicide
	Hybrid tolerance

	Eyespot
	Hybrid tolerance
	

	N. corn leaf blight
	Hybrid tolerance, strobilurin
	

	Holcus
	Hybrid tolerance
	

	Smut
	Hybrid tolerance
	

	Ear rots
	Hybrid tolerance
	



Table 3.  Impact of Weed Interference on Corn Yield
	
	
	Corn Yield
	Reduction 
	

	Weed species
	1%
	4%
	8%
	10%

	
	
	Number of weeds
	in 100 ft of row
	

	Foxtail spp.
	15
	60
	175
	400

	Velvetleaf
	10
	20
	40
	50

	Lambsquarters
	12
	50
	125
	150

	Pigweed spp.
	12
	50
	125
	150

	Cocklebur
	4
	16
	34
	40

	Shattercane
	6
	25
	75
	100

	Yellow nutsedge
	400
	-
	-
	-


Source – 2010 NDSU Weed Control Guide & Basics of Corn Production in North Dakota.




