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Competency Area 1: Crop Adaptation

Soil Adaptation of Crops

1. Know the response of corn, alfalfa, perennial grasses, wheat, oats, and soybeans to:
a. Soil pH range
a) General responses to pH:

Acid tolerant Rye, oats >5.0105.2
Acid sensitive Barley, alfalfa, soybeans >6.2
Alkali tolerant Alfalfa, barley <78
Alkali sensitive Soybean, rye <70

b) Acidic soils with low soil pH inhibit nodulation in crops which affects nitrogen fixation. Low pH also
causes Al and Mn toxicity and deficiency of Ca, Mg and Mo.

c) Most crops grow best between 6.0 and 7.0 pH because of maximum nutrient availability. Refer to
table in soil fertility section.

d) Some soils in NY have a pH of close to 8.0 but corn, soybeans, and wheat are adapted to these
alkali soils because of low sodium content in Northeast soils. Select crop species based on
specific pH needs.

b. Soil drainage classification range
a) Agronomic crops can respond differently to soil moisture. Proper drainage impacts crop plants
by:
- Improving nutrient uptake and efficiency
- Reducing disease potential
- Allowing root growth
- Allowing more timely planting and harvest
- Improving performance of crop protection chemicals
- Ensuring adequate microorganism activity
- Increasing early season soil temperature
- Decreasing opportunities for compaction
b) Response to poor drainage varies by:

- Species.
. Tolerance to poor drainage by species:

Decreases  Forage crops Grain Crops

! Reed canarygrass Rye

! Tall fescue Oats

! Smooth bromegrass Soybean

! Orchardgrass Wheat

! Timothy Barley = Corn
Alfalfa Sorghum

. Alfalfa and most cool season grasses cannot survive poor drainage
conditions.



2.
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- Time of season and crop growth stage.

. Early establishment phase: seedlings are generally sensitive to poor
drainage conditions

. Early season corn: sensitive to poor drainage until the growing point is
above ground and may drown out when subjected to an extended period of
ponded water until mid-June when the stalk elongates and the growing
point extends above ground.

. Early season wheat: also sensitive to poor drainage while growing point is
below ground. May drown out or heave out of the ground in poorly drained
soils after a freeze and thaw cycle.

. Early season soybean: may be susceptible to drowning out although less
sensitive than corn.

. Mid-season corn and wheat: continued sensitivity to poor drainage;
symptoms include yellowing, reduced growth, delayed development
through vegetative growth.

« Reproductive period: corn and wheat become more tolerant of standing
water in fields while soybean continues to be sensitive to poorly drained
fields during flowering because nitrogen fixation is affected.

¢) Soil drainage classification range of particular fields affects species selection decisions.
- Site-specific species selection in NY: www.forages.org
- Site-specific species selection in PA: http://www.forages.psu.edu/selection_tool/index.html

Know the recommended soil pH ranges for major Northeast crops.

Crop Species Optimum Soil pH range
Alfalfa 6.2-7.8
Barley 6.5-7.8
Birdsfoot trefoil 6.0-6.7
Clovers 6.0-6.8
Corn 58-75
Grasses 5.6-6.8
Oats 52-75
Soybeans 6.0-7.0
Wheat 5.8-75

Climatic Adaptation of Crops

3.

Understand the adaptation of major Northeast crops to extremes in precipitation on well-

drained, moderately well drained, and poorly drained soils.

a. Extremes in precipitation include higher likelihoods of both increasing heavy rain and snow events and
more intense droughts.

- Crops in well drained soil will tolerate heavy rain and snow better because drainage will
prevent puddling and flood damage. Crops in well drained soil would be sensitive to drought
because of lower water holding capacity.

- Crops in moderately well drained soils will have average tolerance of extremes in
precipitation. This soil drainage classification will still drain during heavy rain or snow but will
hold water better during drought as well.


http://www.forages.org/
http://www.forages.psu.edu/selection_tool/index.html
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- Crops in poorly drained soils will tolerate drought best but will suffer from flood damage
during heavy rain and snow.
b. Crop responses and adaptations to extremes in precipitation:

- Comn

- Wheat

- Soybeans

- Forage crops

In well drained soils corn requires about 15-18 inches of precipitation from
May-September for maximum yields. In poor to moderate drained soils,
corn can produce maximum yields on 12-15 inches of precipitation from
May-September.

Corn is most sensitive to drought from 2 weeks before silking to 3 weeks
after silking (July and early August). Drought at this time can reduce comn
grain yields by 50% and silage yields by 35-50%. Wet conditions during this
time usually result in very high corn yields.

Wheat is a very drought tolerant crop and almost never suffers from drought
stress in the Northeast. Maximum yields can be attained with only 5-6
inches or precipitation from April through June on silt loam and clay loam
soils and with 7-8 inches on well drained soils. Yields are lower when spring
conditions are wet because of increased disease pressure and less N-use
efficiency of fertilizer N.

Soybeans also require about 15-18 inches of precipitation from May
through September on most soils.

Soybeans are most sensitive to drought during the pod and seed-filling
periods in August. Soybean yields can be reduced by 50% if August is dry
and plants are in well drained soils. Yields are reduced by about 25% on
deep soils with high water holding capacity with dry August conditions.

Some forage legumes such as alfalfa have a deep tap root which is able to
access water during drought, even in well drained soils. A poor drained soil
may impede the growth of the taproot and inhibit plant growth.

Grasses with a shallow root system have the ability to go dormant in the
summer when conditions are hot and dry.

Clovers and trefoils have a physiological adaptation to low O availability
which allows them to be successful in poorly drained soils during extremes
in heavy precipitation.

Some forage crops are very well adapted and can tolerate both drought in
well-drained soil and heavy rain in poorly-rained soil, i.e. reed canarygrass.

4. Understand the adaptation of major Northeast crops to extremes in temperature.

Adaptation of forage crops to temperature extremes.

High temperature:

o Hastens reproductive development.
o Increase the water requirement.

o Hastens forage quality decline.

o Can result in “blasting” of floral buds.
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e Low temperature:

Delays reproductive development.

Decreases the water requirement.

Delays forage quality decline.

Very low temperatures (e.g. frost) will reduce forage quality.

O

o O O

Fall harvest management of alfalfa. Historically, alfalfa harvest was discouraged between Sept. 1 and
Oct. 15, to allow alfalfa to build up root reserves prior to overwintering. With advances in alfalfa breeding,
however, this recommendation has been updated, with less emphasis on calendar date. As long as there
is a 6-7 week rest interval between the second-to-last and last harvests of the season, the date of the
final harvest has less significance. There may be some advantage to having alfalfa regrow at least 6-8
inches before a killing frost, to allow this regrowth to catch and hold a snow cover.

Overwintering of alfalfa. Most often it is combination of events that determines whether an alfalfa stand
will survive. A full stand of alfalfa can be considered to have 4 live plants per square foot, or about 40+
shoots per square foot.

Length of growing season
e Corn and soybeans short-season hybrids and varieties have expanded the adaptation north and
itis now possible to grow corn for grain and soybeans in Northern NY and Northern New England
where the growing season is only 120 days long.

Cardinal Temperatures (Optimum-Maximum-Minimum):
e Corn and soybeans- 80-85, 95-100°, 40-45°. Corn and soybeans yield best when average high
temperatures are 80 degrees in July and August with average low temperatures of about 60.
Higher temperatures, especially under dry conditions, can reduce the yield of both crops.
e Wheat-70-75°, 85-90, 30-35°. Winter wheat is a very drought tolerant crop but high temperatures
(>85 degrees) during the grain-filling period under dry conditions reduce yields somewhat
because of the shorter grain-filling period.

Winter survival-sensitivity of crowns to extreme winter temperatures decreases from wheat>barley>oats.
e Winter wheat and in most years winter barley are well-adapted to central and western NY and
New England because snow cover protects the crown from damage. Also, winter wheat has
inherently high tolerance to cold winter temperatures, whereas winter barley has less tolerance.
Thus, winter wheat is better adapted to the Northeast than winter barley.
e Winter wheat and barley are not adapted to Northern NY or Northern New England. Oats will
winter kill throughout the entire Northeast region (except maybe the Long Island area).

Growth and development at extreme temperatures:

e High temperatures accelerate growth and development. Growth ceases at high temperature
extreme. High temperatures during grain-filling promote senescence and premature cessation
of grain-growth. Corn, wheat, and soybeans will attain physiological maturity 1-2 weeks earlier
than normal under high temperatures and dry conditions during grain-filling.

e Cool temperatures retard growth and development. Cool nights, especially, slow the growth of
summer crops and result in a late harvest. Grain yields, however, can be higher under these
conditions because of the extended grain-filling period.



NRCCA Crop Management — Study Guide — 10/26/2016

e Corn can tolerate temperatures from 29-32 degrees before the 5t leaf-stage (May to mid-June)
because the growing point is below the ground (i.e. corn can tolerate early season frost).

e Soybeans can also tolerate a light frost-30 degrees- at the cotyledon or unifoliate stage (May
and early June) because side growth terminals will take the place of the lead terminal. Soybeans
will not tolerate frost after this period.

e Corn and soybeans, however, will die with an extended period (>4 hours) of temperatures less
than 28 degrees at all stages of growth.

e Wheat will tolerate frost at all stages.

Competency Area 2: Tillage Systems

5. Know the Northeast soil types best adapted to fall tillage. Know the advantages and
disadvantages of fall tillage.

Fall tillage is best adapted to the heavy clay loam soils with minimum slope that are typically too wet to
work in the spring. These soils work up reasonably well in the fall and are less susceptible to winter
erosion because of their limited slope. In the spring they are usually quite friable and a one-pass
secondary tillage operation usually results in a good seedbed.

The advantage to fall tillage is that the soil profile is usually drier in the fall, especially at the deeper
depths, so any type of deep tillage can do a good job of shattering and not smearing the soil. Another
advantage to working the soil in the fall is that it usually occurs when there is time before fall harvest
(grain corn) or after fall harvest (corn silage) instead of during the spring when time is limited for primary
tillage operations.

The disadvantage to fall tillage is that the soil is exposed from fall through winter so it is more susceptible
to erosion, especially if heavy rains and flooded conditions occur. Only soils that are too wet to work in
the spring and that have a minimum slope should be moldboard plowed in the fall, Deep tillage to break
up pans and to loosen the soil at deeper depths can be performed on soils with moderate erosion
potential because deep tillage usually results in a rough seedbed that is less prone to erosion.

6. Know advantages and limitations of spring tillage.

The major problem with spring tillage is that soils can typically be too wet for optimum tillage conditions
and time is a major constraint in the spring for planting the crop in a timely manner. Also, secondary
spring tillage operations leave the soil surface more susceptible to crusting formation. The advantage of
spring tillage is that it loosens the soil and leaves the seedbed in excellent physical condition for a 1-2
month period. Also, compared to fall tillage, the soil is only exposed for about a 6-week period before the
crop fills in so the erosion potential is less with spring tillage. See also #5.

7. Describe the advantages and limitations of plow, chisel, strip tillage, zone tillage and no-
tillage systems for corn and alfalfa production in the Northeast.

Advantages of a plow tillage system:
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(a) Can improve soil physical conditions (aeration, tilth, less soil resistance, lowers soil bulk density,
etc.) for a 1-2 month period of time,

b) Weed control method that may also reduce insect and pathogen problems,

) Incorporates fertilizers and chemicals,

) May result in a better seedbed for stand establishment of corn,

) Incorporates residue so the soil warms up faster.

c
d
e

Py

Disadvantages of a plow tillage system:
(a) Costly tillage expenses for labor, fuel, and machinery,
(b) Can delay planting of corn and soybeans,

(c) Can result in soil compaction or plowpans,

(d) Can result in more soil erosion,

(e) Soil organic matter does not build up in the soil.
Advantages of chisel or reduced tillage systems:

a) May reduce soil erosion,

b) Can conserve soil moisture on droughty soils,
c) Saves time,

d) Saves labor, fuel, and machinery costs,

)

e) Usually more than 30% residue on the soil surface so in conservation compliance.

(
(
(
(
(
Disadvantages of chisel or reduced tillage systems

(a) Can reduce soil temperatures so corn and soybeans get off to a slower start,
(b) Can reduce crop stand because seedbed may be rougher,

(c) Can increase pest problems, especially weeds.

Advantages of No-Till

) Reduces soil erosion,

) Reduces fuel, machine, and labor costs,

) Improves soil moisture conditions on droughty soils or in dry years,

Saves time,

Reduces soil crusting so can be advantage for stand establishment of soybeans,

Traps snow in winter wheat fields so better protection of the crown and better overwintering

(a
(b
(c
(d)
(e)
()

Disadvantages of No-Till
(a) Cooler spring soil temperatures so corn and soybeans get off to a slower start,

(b) Wetter soils in spring on soil with drainage problems,

(c) Can increase pest problems,

(d) Increased soil strength can inhibit early-season root growth on poorly structured soils in a dry spring,
(e) Delays crop development so corn may be wetter at harvest so higher grain-drying costs.

Know how to make economically and environmentally sound tillage recommendations in
a given situation.

The best tillage system depends on the soil (slope and texture), stand establishment of the crop (large
seeded corn and soybeans vs. small seeded perennial forages), the fuel and labor costs of the tillage
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system, and other factors such as long-term sustainability (buildup of organic matter, sequestering of
COy, etc.). Soils that are highly erodible are best adapted to no-till or a reduced tillage system that leaves
more than 50% residue on the surface.

Generally, soils that have drainage or cool temperature constraints are better adapted to moldboard plow
or chisel tillage systems whereas droughty soils or soils that warm up rapidly are better adapted to a
reduced or no-till system. Also, large seeded crops such as corn, soybeans, and wheat are better
adapted to a no-till or reduced tillage system than small-seeded crops, such as perennial forages.

9. Describe the ideal seedbed conditions for corn, alfalfa, perennial grasses, small grains,
and soybeans.

Alfalfa and perennial grasses. Seed size of most perennial forage species is small, making seedbed
preparation critical for successful forage plantings. An ideal seedbed should be smooth, firm and free of
clods. This requires a moldboard or chisel plow, followed by secondary tillage with a disc or field
cultivator. Overworking heavy soils is undesirable and will result in breakdown of soil structure and
crusting. Small amounts of crop residue on the surface can help prevent crusting and reduce soil erosion,
but large amounts of crop residue will leave the soil too loose. A rough rule-of-thumb is that a footprint in
the seedbed should not be more than an inch deep.

Corn, soybeans, and wheat. Seed size is large and most modern corn planters and grain drills can handle
a considerable amount of surface residue. Consequently, seedbed conditions are less important and all
three crops can be successfully planted into almost any type of field condition. Soil crusting and soil
moisture availability are critical factors in the success of soybean establishment so no-till conditions
generally reduce soil crusting problems and improve soil moisture conditions. Soil temperature is of major
importance to early-planted corn so high residue conditions can reduce stand establishment in early-
planted corn and delay early-season development. Wheat stand establishment is almost always
successful so field conditions are not a major factor.

Competency Area 3: Seeding Factors

10. Understand the importance of certified seed in small grain production.

What is Certified Seed?

Certification is an independent, third party means of quality control for seed
Ensures varietal identity
Evaluates seed purity and germination

Generations of Certified Seed:

Breeder Seed - developed by the plant breeder

Foundation Seed — grown from Breeder Seed

Registered Seed - grown from Foundation Seed

Certified Seed — grown from Foundation or Registered Seed, sold to farmers
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Certified Seed Assures Varietal Identity
Seed fields are inspected

Seed lots are inspected

High quality standards are applied

Seed Purity and Germination are Assessed and Reported on the Certification Tag
Germination percentage:
A laboratory test that classifies seeds as normal or dead
Abnormal seeds are classified based on technician’s experience
Does not tell:
How many plants will establish in the field
How many plants will produce harvestable product
Weed seed content:
Objectionable weeds
Noxious weeds as # seeds per pound
Other crop seed content
Inert material content (chaff, dirt, broken seed, etc.)

U.S. Federal Seed Act

Establishes minimum quality standards for Certified Seed
State standards may be the same or more stringent than these
Standards vary with crop kind

Delegates Certification responsibility to State Departments of Agriculture
NYS Department of Agriculture and Markets for New York
Similar agencies for other northeastern states

Certified Seed Tag
Lists the following information:
Kind (crop)
Variety or hybrid name
Seed test results and date (both germination and purity results)
State or country of origin
Seed producer or seed company
Any restrictions on use of seed or crop

This information allows calculation of the amount of “pure live seed” in a bag:
Pure live seed is seed of the advertised crop kind and variety that should germinate. It does not
include: weed seed, other crop seed, inert material.
Calculation:
% pure seed = 100% - (% weed seed + % other crop seed + % inert material)
% pure live seed = % pure seed * % germination
Allows accurate calculation of seeding rates
A 50 Ib bag of seed that has 90% pure seed and 90% germination will contain:
50 1b *0.90 * 0.90 = 40.5 Ib pure live seed
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Crops Certified in New York

Alfalfa Grasses (some)
Barley Qat

Buckwheat Potato

Corn (some) Soybean

Dry Bean Wheat

Crops Certified in Maine
Alfalfa Grasses (some)

These appear to be the only northeastern states with crop certification programs in place at
this time.

Importance of Certified Seed
For small grains, soybean, buckwheat, etc.:
You get the variety advertised — no varietal mixtures or drift
You get high seed quality (for good stands)
You don't plant weeds (i.e. no noxious weeds and few, if any, objectionable weeds
Seed contains few, if any, off types or other crops
Good germination and germination rate listed on label
Inspected and certified by an official seed certification agency
An unbiased third party (NYSIP in New York State)
Set up to assure all of the above
Some seed companies have strong internal quality control programs
They may not certify seed
Buyers should make sure their quality control is high
Good seed pays!! Poor seed costs!!

Seed testing in New York
Official laboratory (only accepts samples from New York):
New York State Seed Testing Laboratory (http://www.nysaes.cornell.edu/hort/seedlab/)
New York State Agricultural Experiment Station
Geneva, New York
Costs for farm seeds vary depending on crop kind:
Germination test: $10.00 per sample on average
Purity test: cost is highly variable depending on crop kind
Combined germination and purity test is usually a bit less than the sum of both costs

Other seed testing laboratories:
There are a number of private seed testing laboratories that can also be used but they may be more
costly. Examples include the following:

e Midwest Seed Services, Brookings, SD e Nelson Seed Testing, Prior Lake, MN
e Ransom Seed Lab, Carpintera, CA
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MD Seed Analysis, Santa Barbara, CA

Sterling Seed Testing, Dover, OK

Biodiagnostics, Inc., River Falls, WI

20/20 Seed Labs, Nisku, AB & Winnipeg,

MB

e STA Laboratories, Longmont, CO &
Gilroy, CA

e Ag-Biotech, Inc., San Juan Bautista, CA

What is a Hybrid?

e California Seed & Plant Lab Inc., Elverta,
CA

e Professional Seed Research, Inc., Sugar
Grove, IL

e The Tryon Group, Madison WI

e HyPure, Norton, OH

e Agri Seed Testing, Salem, OR

11. Know the factors that influence corn hybrid selection in the Northeast.

The first generation offspring of a cross between individuals differing in one or more genes.

Types of hybrids:

o Single cross hybrid — progeny of a cross between 2 parents
o Double cross hybrid — progeny of a cross between two single crosses (has 4 parents).
o Three way cross hybrid — progeny of a cross between a single cross and another parent

(has 3 parents).

o Varietal hybrid — progeny of a cross between two varieties.
Hybrids often have better vigor (yield, size, maturity) than their parents.

INBRED A
(seed parent,
detasseled)

(pollen parent)

SINGLE CROSS HYBRID SEED (A x B)
Planted by farmer

Double Cross Hybrid

First Year

detasseled detasseled

polién £

inbred inbred inbred
A B c D
asiiiiaz) Pessicies)
BxA cxD
single-cross  gingle-cross
seed

Second Year

detasseled

single-cross
hybrid (CxD)

single-cross
hybrid
(BxA)

iiiiizd
(BxA)x(CxD)
double-cross hybrid

Hybrids vs. Open-pollinated Varieties

Corn open-pollinated varieties (OPVs) are genetically variable because they are a mix of many different

hybrids.

11
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pollen source
uncontrolled

A = parent plant selected by seed saver, B = seed to be planted,
C =resulting OPV plants (each genetically distinct)

Farmers can save seed of an OPV because the same mix of genes generally will be there from year to
year.

The same OPV can change gradually from selection.
o Natural selection occurs due to the environment where the OPV is grown.
e Farmer selection can be done to pick the best ears from the best plants.
Thus, seed of a named OPV from different seed producers may be slightly different.

Corn hybrids are usually seed produced by crossing inbred parents.
e Inbreds are a result of continued pollination of a plant by itself.
e Inbreds are genetically uniform or true breeding.
e Afield of an inbred that receives only its own pollen will produce seed that is genetically the
same as what was planted. Inbreds are generally short with small ears and seeds (lots of rounds).

Most corn hybrids today are single crosses of two inbred parents.
e Farmers should not save seed from a hybrid planting because the resulting plants will be
extremely variable and will not perform as well as the original hybrid seed.

For Grain Production

o Right maturity (most important!) o Strong stalk and good roots

o High grain yield o High test weight

For Silage Production

o Right maturity (mid milk line for silage) o High digestibility-(highly affected by
o High tonnage (grain+stalk+leaves) management factors, including hybrid

selection, plant densities, and harvest
timing as well as silo management
Other characteristics depend on grower’s interest and needs!
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12. Know the factors that influence forage species and cultivar selection in the Northeast.

13.

e Winter hardiness. Select varieties with appropriate winter hardiness to minimize winter injury and
winter Kill.

e Diseases. Select varieties with maximum resistance to diseases common in the Northeast (see pest
management section of this manual).

e Yield. Select high yielding cultivars based on the closest alfalfa variety trial sites.

Alfalfa is a multi-year crop, so survival through winter and over time is important. When selecting a
variety, first for disease resistance to verticillium wilt, phytophthora root rot, anthracnose (Hudson Valley
only in NY), bacterial wilt (all modern varieties are resistant), maybe also fusarium wilt (not typically an
economic problem in NY).

Also look for:

o Fastrecovery o Highyield

o Winter hardiness (fall dormancy ratings of o High quality
2t04)

Alfalfa Ratings for Disease Resistance
Alfalfa varieties are genetically variable, so you almost never find all plants uniformly resistant
Diseases are rated by this scale:

HR = highly resistant, 50% or more of plants are resistant

R = resistant, 31-50% of the plants are resistant

MR = moderately resistant, 15-30% of the plants are resistant

LR = low resistance, 5-15% of the plants are resistant

S = susceptible, 0-5% of the plants are resistant
Individual plants may show disease symptoms even in R or HR varieties, but enough plants will be
resistant to keep disease damage to a minimum. In choosing varieties, aim for R or HR ratings on all
important diseases

Variety choice — the bottom line
Requires appropriate testing data and a knowledge of producer’s particular needs
What's important to the grower is performance (yield, quality, etc.) in her/his environment!
Use the best data available for the grower’s location or similar areas
Cornell Guide series has variety evaluation data
Seed companies also evaluate varieties, but mostly only their own brand

Know the factors used to determine optimum planting date of major Northeast crops.

Factors used to determine optimum planting date of forage crops in the Northeast.

e Spring seeding. This is typically late April to early May for perennial grasses and can be as late
as June 1 in southern NY and June 7 in northern NY for alfalfa. Soil moisture is generally
adequate in the spring.

e Late summer. This is typically late August in southern NY and mid-August in northern NY for
perennial grasses. For alfalfa, seeding should be completed by mid-August in southern NY and
early August in northern NY. White mold is much more likely on summer seeded alfalfa.
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Frost seeding. Broadcast seeding prior to the spring soil freeze-thaw cycles can be successful
with some species, such as red clover, but are likely to fail with other species, such as reed
canarygrass and birdsfoot trefoil.

Planting date factors for corn, soybeans, and wheat

Temperature

©)
@)

@)
@)
©)

Hastens reproductive development.

Summer crops — can begin planting at minimum temperatures for germination (after mid-
April or early May, depending upon location).

Corn: 45-50°F

Soybean: 50-55°F

Small grains - begin germination at 32°F so temperature is never a constraint for spring
grains and almost never a constraint for winter grains.

Moisture

o

Corn - is very hygroscopic so dry soil conditions usually do not deter corn emergence in the
Northeast (but lack of moisture in the seed zone can reduce emergence in the western Corn
Belt). If soil conditions are very dry, corn can be planted up to 3 inches deep because the
coleoptile (seed leaf) can puncture through tough soil conditions to help emergence from
deep soil depths.

Soybean - high imbibition requirement (more than 50% by weight) so soybeans are very
sensitive to dry soil conditions. Soybeans also have a hypocotyl that can be broken during
the emergence process under tough soil conditions (crusted soil) so soybeans can not be
successfully planted more than 2 inches deep. Adequate moisture of the seedbed can be a
constraint to stand establishment in soybean, especially under an intensive tillage system.
Small grains - moisture is almost never a factor in successful establishment in the Northeast
because it is usually moist when planting small grains. Small grains also have a coleoptile
so under dryland conditions (Pacific Northwest, High Plains, etc.) wheat can be successfully
planted up to 3 inches deep.

Soil Conditions

o

Under wet soil conditions, wait until the soil dries before planting (all crops) or else you run
the risk of soil compaction during planting. So if it is early May and temperatures are ideal
but soil conditions are wet, do not plant corn or soybeans.

Pest-free date

o

Winter wheat - delay planting until after Hessian-fly-free date (Sept. 15t in most of the
Northeast).

Other Factors

©)

©)

Late-spring frosts — growers in regions with late spring killing frosts may hold off on planting
corn and soybeans in late April even with favorable soil conditions and temperatures.
Tillage system - ridge tillers can plant corn earlier as tilled soil dries and warms up quicker.
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14. Recognize the consequences of seeding major Northeast crops too early or too late.

Consequences of seeding forage crops in the Northeast too early or too late.

Spring seeding. Seeding too early in cold, wet soils can reduce germination. Seeding too late in
the spring will risk the multiple stresses of high temperature, lack of moisture and weed
competition.

Late summer. Advantages of late summer seedings include 1) less competition from weeds, 2)
seedings can be made after early-harvested crops, 3) avoids the spring workload, 4) liming,
fertilization and tillage are done during drier weather, reducing soil compaction risk, and 5)
damping-off diseases of seedlings are usually not a problem. The primary disadvantage is
available moisture. Also, if seedings are too late in the season to allow for 6 weeks of growth
before a killing frost, there is a risk of winterkill, particularly with species such as reed
canarygrass, with slow growing, weak seedlings.

Frost seeding. The primary advantage is low cost, the primary disadvantage is high risk of
seeding failure.

Consequences of seeding corn, soybeans, and wheat too early:

Reduced plant stands of corn and soybeans

o Chilling stress during imbibition may reduce germination.

o Extended emergence time because of cool temperatures make both corn and soybeans
more susceptible to seed corn maggot/wireworm damage and plant pathogen damage,
reducing corn and soybean emergence and final stands.

o Early-season pests such as cutworm and slugs, can further reduce stands after emergence
because corn growth is slow during early vegetative growth under cool conditions and corn
cannot outgrow these pests.

o Chilling stress of emerged crop may further reduce stands.

Increased potential for pest problems in winter wheat.

o Aphids can transmit BYDV in early-seeded winter wheat, which can lead to 30% vyield
reductions.

o Hessian fly can infect early-planted wheat and can take plants out in the spring.

o Higher potential for powdery mildew.

o Too much fall growth could result in smothering of the crop in the winter and early spring.

Increased potential for early-season frost problems.

o Corn and soybeans - Higher probability of encountering late spring killing frost.

o Winter wheat - Frost does not affect the plant until the growing point is above the ground so
early-season frost is not a factor.

Consequences of seeding too late:

High probability the crop will not mature (corn and soybeans).

o Yield reduction.

o Crop quality reduction (low test weight in corn and reduced oil/protein content of soybeans)

o Higher drying costs for corn and perhaps soybeans will have to be dried (usually no need to
dry soybeans).

Delayed harvest.

o Premature frost requires the crop to lose more moisture so longer dry down period. Corn
and soybean harvest can be delayed until December or even January or February.
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o Spring grains -high probability spring grains encounter more heat/moisture stress during
flowering and grain-filling period.

Yield reduction (winter wheat).

o Higher probability for overwintering problems because of limited growth in the fall.

o Yield reduction due to lower stand.

o Pest problems may be reduced so could compensate a bit for lower yields.

o 1-week delay in maturity that may or may not mean more heat/water stress during flowering
and grain-filling.

Competency Area 4: Seeding Rates and Row Spacing

15. Know factors that influence the seeding rate of major Northeast crops.

Optimum seeding rate depends on the interaction of the crop's characteristics and the

environment that it is growing in.

o General rule is to plant at higher populations under favorable environmental conditions
(moisture and N) and to reduce seeding rates as environment becomes less favorable.

o Corn-higher populations for grain (30000 plants/acre final stands) on soils that have good
water holding capacity. Reduce populations (26,000 plants/acre final stands) on droughty
soils.

Crop characteristics - compensation ability

o Soybeans and wheat - both crops compensate or fill in where there is a gap. Consequently,
both crops have a broader optimum population than corn. Corn does not compensate as
well so seeding rate needs to be more precise.

Tillage system/planting date -can result in less favorable conditions for emergence

o Corn and soybean - increase seeding rate for early planting dates or as tillage is reduced.

o Winter wheat and spring grains - delayed planting results in less tillering so increase the
seeding rate.

Crop utilization - dry matter yields respond to higher seeding rate.

o Corn silage vs. grain — use a higher seeding rate for corn silage.

o Small gains - forage vs. grain — use a higher seeding rate for forage.

o Small grain companion crops — use a lower seeding rate for companion crops.

Row spacing - narrow rows create more favorable environment for light utilization so beans and

corn respond to higher seeding rates.

o Soybeans 7" row-spacing requires 180,000 plants/acre compared to 150,000 plants/acre for
30" rows.

o Corn - responds to higher populations in narrow rows (15-inch vs. 30-inch).

Planter

o Small grains -increase seeding rate when broadcasting vs. drilling seed because of better
emergence under drilled vs. broadcast conditions.

Growth habit of crop.

o Corn - fixed vs. flex ear. Many believe flex ear types can yield well at lower populations.

o Soybean - bush vs. narrow growth habit. Bush type varieties are supposed to do better at
wider rows and lower seeding rates.
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o Corn bred for a vertical leaf type, especially above the ear, responds to higher populations.
o Soybeans - same.

o Variety seed size - soybean and wheat varieties can have very different seed size. Plant small
seeded varieties (many seeds/Ib) at lower Ibs/acre or bu/acre than large seeded varieties.

Factors influencing seeding rate of forage crops in the Northeast.

e Seed size. Seeds per pound can vary in forage crops from 2 thousand to over 2 million. Seed
size, or any seed coating, may influence the rate of seed delivery through the seeding implement.

e Pure live seed (PLS). This is a function of seed germination and seed purity. E.g. 95%
germination and 97% purity = 0.95 x 0.97 = 92% PLS. Planting rate equals the recommended
seeding rate divided by the PLS value. e.g. a desired seeding rate of 12 Ib/acre in the above
example is 12/0.92 = 13 Ib/acre.

e Soil type. Lower seeding rates can be used on light, sandy soils because of more complete
emergence.

e Seedbed condition and seeding method. Lower rates can be used on well-prepared seedbeds.
Higher rates provide some insurance on less than optimum seedbeds, however high seeding
rates will probably not succeed on a poor seedbed.

16. Know the factors that influence the planting pattern of major Northeast crops. Know the
advantages of broadcast versus drilled small grains.

Equi-distant spacing between and within rows is the ideal pattern for most crops.

e Small grains — There is a yield response to narrow-row drills (i.e. 4-inch drills) so European wheat
planted is in narrow rows. In the Northeast, wheat is planted in 7-inch rows because no 4-inch
drills are available.

e Soybeans - plant at 30-, 15-, and 7-inch rows. Soybeans vyield best in New York and New
England at 7-inch row spacing because of the more equi-distant spacing (7 by 3 inch pattern
compared with a 30 by 1.5 inch pattern). But a corn planter has better depth control than a drill
so soybean stands emerge more rapidly and more uniform in 30-inch row spacing than 7-inch
row spacing.

o Corn silage yields better in narrow rows because of a more equidistant spacing (15 inch by 12
inch vs. a 30 by 6 inch pattern).

Available equipment-planting pattern must match your other equipment, especially the harvester.
e Corn — Kemper or bi-directional chopper heads make narrow row (15-inch) corn silage possible.
Equipment is currently not available to harvest narrow cor