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Introduction

ntegrating cover crops into field crop production has gained interest in recent years as we discover the mul-

titude of benefits that cover crops can provide to cash crops like corn. For example, cover crops can reduce

nutrient and soil loss, increase soil organic matter, suppress weeds and diseases, and even serve as extra
sources of livestock forage. All of these benefits translate into the potential for increased cash crop productivity. In
general, the benefits from cover cropping far outweigh the costs of implementation, but to use them with success,
you need to identify your goals for using covers as well as potential farm and field constraints. Various cover crop

species can provide different benefits but each comes with their own unique advantages and disadvantages.

Successfully incorporating cover crops into your silage corn production will take advanced planning to realize
the benefits these crops can offer. Figure 1 is an example of an annual cropping system that integrates cover

crops. Note that timely planting and termination are both critical to the success of any cover crop.

This guide covers a variety of agronomic strategies that will help you build a silage corn production system that
integrates cover crops. These include variety selection, planting dates, seeding rates, and termination strate-
gies. Much of the information in the guide is based on research conducted by the University of Vermont (UVM)
Extension Northwest Crops and Soils Program (NWCS). Since 2003, our NWCS team has been conducting on-
farm trials throughout Vermont, including several to evaluate cover cropping practices in corn silage systems.

You can find a link to our research reports as well as additional cover crop resources at the end of the guide.

§ Assess field rotations to

= be made (can reduced

o tillage be part of plan?).

e Think about where

O Upd:ate cover Ccrops & Oﬂler Topdress / SPread Pre_pur_

< Ell;tlgegrét soil building practices Plant corn. sidedress HCa;rVITSt manure / Ch:I:: dcglrn

'E ment plan. might be implemented corn. soil test. fertilizer.
¥ v v v v v v

| JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |

) ) 1 ) ) ¢

g Obtain seed| | Interseed cover crop

g Design . blends for starting in V6 stage Fall pla?t— Spread

o, cover crop Terminate covercrop | |up to 2 weeks prior to g o manure on

19 plan. and/or plan. harvest. cover crop.|| 6-8” estab-

) Assess harvest lished cover

= stand cover crop crop. Manure

g planted as forage. injection also

8 last year. works well.

FIGURE 1. Example of 12-month cover cropping schedule.
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Cover
Cropping
Benefits

« Nutrient
recycling

e Decreased
soil erosion

 Decreased
nitrogen
leaching

« Improved
soil tilth

« Increased
soil organic
matter

« Improved
soil biology

» Manure
management

« Extra stored
or grazed forage

 Reduction in
fertilizer costs

« Moderated
soil temperature

 Suppression
of weeds

» Mitigation
of disease

« Increased
crop yields

SoiL. HEALTH

Improving soil health is a major benefit to adding a cover crop to your corn
rotation. Cover crops can positively contribute to both the physical and
biological properties of field soils. For example, when soil is left exposed
through the winter, land is physically at risk to erosion and leaching of
nutrients and herbicides into water sources. Soil compaction can accumu-
late from season to season, reducing the corn’s ability to scavenge for nu-
trients and obtain oxygen needed for adequate growth and development.
Cover crops reduce these risks by creating root networks that help build soil
structure while breaking up compaction and increasing soil aggregation,
facilitating air and water flow. Cover crops are actively growing and require
water and nutrients, hence available water and nutrients can be scavenged
by cover crops in the late and early season. Our research has found lower
soil moisture levels and higher soil temperatures in cover crop treatments
compared to soils without a cover crop (Figure 2). Here, we learned that
corn planted following a properly managed cover crop had a head start in a

warmer and drier seedbed.
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FIGURE 2. Soil moisture and temperatures of heavy clay
planted to cover crop as compared to no cover crop.
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Research has shown that even a single season of cover cropping can improve levels of soil aggregation, active

organic matter, and potentially mineralizable nitrogen (Table 1).

TaBLE 1. Quality of soil with and without cover crops.

. Potentially
c Water stable Active carbon c :
0 tter (% : g lizable N
rganic matter (%) aggregration (%) (mg kg") H(llllréelffag'llzc?so?l)
No cover crop 4.46 2 61.4° 676" 11.1%2
Cover crop 4.42% 63.22 7012 12.32

Treatments with the same letter are not significantly different from one another.

Cover crops provide nutrient storage. For example, we know that plant available nitrogen (N) can be lost from
fall manure applications through erosion, leaching, and denitrification. However, if a cover crop is planted,
these plants can absorb nutrients and store them in their biomass through the winter. Our research has shown
that 50% of manure N was available for corn from a fall-planted cover crop, as compared to 15% of manure N
available to corn without a cover crop. The biomass of cover crops can hold high quantities of nutrients, espe-
cially if the cover crop is able to obtain sufficient growth prior to termination. Table 2 shows nutrient levels in
soil where cover crops were grown. Levels of nutrients were higher in soil with no cover crop indicating that the
cover crops had scavenged and held considerable levels of nutrients. Nutrients like phosphorus (P) held by cov-
er crop biomass are less prone to environmental losses. Integrating cover crops may also reduce the leaching of
potassium (K), ultimately reducing the amount of purchased fertilizers for successive crops. Cover crop resi-
dues increase the microbial or biological activity in the soil as well. Research has shown that the soil’s biological
activity is very low when bare soil is left following silage corn harvest. By growing cover crops, you are helping
to feed microorganisms in the soil, including fungi, bacteria, arthropods, and protozoa. These microorganisms
release nutrients bound up in the soil, making them more available to your crop. In addition, they interact with
plant growth regulation and enhance pest (insect, disease, and weed) defense mechanisms within cash crops.
Individual cover crop species perform very specific roles—clover, for example, fixes nitrogen—but all cover

crops help improve soil health in some way.

TABLE 2. Cover cropping impact on soil nutrient characteristics.

CovER SOIL | AVAILABLE K Mg Ca CEC Zn Soi
CroP PH P (ppm) (ppm) (ppm) (meq (ppm) ORGANIC
TREATMENT (ppm) 100 g) MATTER(%)
Annual ryegrass 7.23 44.3 284 193 3231 18.5 1.33 3.93
Radish 7.10 39.8 253 191 3009 17.3 1.13 4.07
Control N
(No cover) 7.20 57.4 322 219 3175 18.5 1.40 4.30
LSD NS NS 34 NS NS NS NS NS
Trial Mean 7.18 47.2 286 201 3138 18.1 1.29 4.10
Mean comparisons were made using the Least Significant Difference (LSD) procedure when the F-test was considered significant
(p<0.10). Treatments marked with an asterisk (*) were not statistically different than other treatments (p=0.10). Treatments in
bold were top performers for the given variable. NS = There was no statistical difference between treatments in a particular column
(p=0.10)

| 3 |



CoOSTS AND BENEFITS

In getting started with cover crops, it is a good idea to determine what this practice is going to cost. The follow-
ing examples provide estimated costs and benefits for establishing cover crops, based on calculations made in

2017 using the USDA Natural Resources Conservation Service (NRCS) Cover Crop Economics Tool at: www.

nres.usda.gov/wps/portal/nres/main/national/technical/econ.

The examples use the following five scenarios from Vermont farms that used cover crops in silage corn fields:
1. Cereal rye that has been drilled after corn harvest and terminated in the spring by plow down;
2. Annual ryegrass that has been broadcast seeded and terminated by disking;
3. Triticale that has been drilled following corn harvest and harvested for forage in the spring;
4. A cereal rye and radish mix that has been aerially seeded and terminated by herbicide; and

5. A mix of annual ryegrass, clover and radish that has been broadcast seeded at the time of topdress and

terminated by herbicide. In this scenario, corn is planted using a no-till system.

Scenario 1. Cereal Rye: Drilled, Plowed Down

Cereal rye, drilled and plowed down, is a very common method of cover cropping in silage corn in Vermont.

It is a simple, yet effective, way to prevent soil erosion and maintain a biologically active soil. In this scenario,
the cover crop is drilled after the cash crop is harvested. The following spring, the cover crop is incorporated
into the soil while preparing the seedbed for planting the cash crop. Our research has shown one to two ton
yield increases in the corn following a cereal rye cover crop. However, this yield boost is highly dependent upon
incorporating the rye at the proper time prior to planting the cash crop. Success also depends on harvesting the
cash crop in the fall with enough time to establish the rye crop before the end of the growing season. The bud-
get in this and the other scenarios include a soil erosion reduction credit assessed as an environmental benefit
that growing a cover crop may provide. Therefore, this scenario produced a net return of $168.17 per acre when
environmental benefits (erosion reduction credits) were factored into income (and a net return of $115.81 when

these benefits were not considered).

Scenario 2. Annual Rye: Broadcast and Disked

Annual rye broadcast and then disked is a cover crop practice typically used when a field has been taken out of
production for tiling or other land improvements. Here, field improvements are made and then annual rye is
planted to prevent erosion and sequester nutrients left in the field. The cover crop seed is spread on the field

and then lightly disked in. Annual rye is terminated through winter kill. However, if the rye survives it may
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be difficult to terminate without the use of chemicals. Therefore, in this scenario, the field is disked to ensure
termination of the annual rye and then disked again to prepare the seedbed before planting the cash crop. This
cover crop scenario produced a net return of $49.40 per acre when environmental benefits were factored in

(and a net loss of -$2.96 when they were not considered).

Scenario 3. Triticale: Drilled and Harvested

In this scenario, triticale is used as both a cover crop and livestock forage. This strategy, also called “double
cropping” or “relay cropping,” requires a higher level of management as the timing can be challenging to har-
vest a crop of corn early enough in time for the triticale to properly establish, and harvest the triticale in time
to plant the corn crop. Since the field is growing two crops for harvest, without proper fertilization crop yields
(either the triticale and/or the corn crop following the triticale harvest) may suffer. On the other hand, over-
fertilization of the triticale may cause lodging and yield loss. However, done successfully, this strategy has the
potential to produce up to 5 tons of extra livestock feed (triticale) per acre. In this scenario, a more modest
yield of 3 tons of dry matter per acre was used. Here, triticale was harvested at the pre-boot stage, sacrificing
some yield but ensuring that corn got planted in a timely manner. The farm used for this scenario has had good
success no-tilling corn into the triticale stubble. This scenario saw a net return of $77.53 per acre when factor-
ing in environmental benefits (and net loss of -$2.26 when these benefits are not considered). However, it is
worth noting that the triticale harvest comes at a time when farm forage inventories are low and typically not of
optimum quality. So, while not accounted for in the budget for this scenario, the addition of 17% to 19% protein
of the triticale forage to the ration consistently boosted milk production at an estimated 3 extra pounds of milk

per cow for the 9o days fed on triticale; this increased milk production would further increase net returns.

Scenario 4. Cereal Rye and Radish Mix: Aerially Applied
Cereal rye and radish applied aerially provides an alternative to seeding cover crops when it is not possible to
harvest the cash crop in a timely matter and field conditions do not allow other
methods to be used. Many northern New England farms have attempted this
method of seeding and depending on the year, found mixed results. Leaving
the seed on the soil surface places the seed at more risk than incorporating the
seed into the soil. Aerially applied seed (broadcasted seed in general) produces
the best results when a rain event occurs shortly after the seed has been ap-
plied to the soil. The farmer who implemented this strategy was happy with
the results and saw a slight yield bump the next year. The net return in this
scenario is $42.40 per acre when factoring in environmental benefits (and a
net loss of -$12.46 when environmental considerations are not made). Also
note a lower cost share payment rate from NRCS that had discounted surface
applied cover crop seed; fortunately, this discounted rate has been changed for

new Vermont cost share contracts.

Tillage radish.
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Scenario 5. Annual Rye, Clover and Radish Mix: Broadcast and No-Tilled

A mix of annual rye, red clover, and radish broadcasted and then no-tilled the following spring is a common
and convenient method for farmers who broadcast their cover crops at sidedress. The farmer that implemented
this strategy added the cover crop seed to the fertilizer spreader and applied it to the corn field in one pass. The
spreading pattern typically used at sidedress was modi- g - - O
fied to prevent banding of the cover crop seed. Due to the
ballistics of different seed sizes in this cover crop mix, the
farmer narrowed the spread pattern to 35 feet and used
coated annual rye seed (for added weight). Again, broad-
casting versus incorporating cover crop seed may result
in less than satisfactory results unless the seed is able to
establish and survive the summer under the cash crop.

This scenario saw a net return of $42.05 per acre when

factoring in environmental benefits (and $16.12 when

A cover crop mix of annual ryegrass, clover, and radish.

environmental benefits were not considered).

About the Scenario Calculations
The calculations provided in the five scenarios rely on several built-in formulas and look-up tables included in
the NRCS Cover Crop Economic Tool. Clearly, these are estimates; for example, per pound seed costs are based

on NRCS recommended seeding rates and estimated seed costs per pound in 2017 (see below).

While the actual costs and benefits will vary from farm to farm, field to field, and year to year, these estimates

should give a general financial picture of what you might expect when implementing cover crops on your farm.

ESTIMATED SEED COSTS

A Annual Rye-

NLHLES BTt Cereal Rye AT Triticale Cere'fll Rye. (i grass, Clover

(Pounds of Seed) Ryegrass Radish Mix & Radish Mix
Planted 75 20 75 60, 3 12,5, 2
Broadcast 112 30 112 85, 4 18, 6, 4
Forage (added
pounds of seed for 20 5 50 n/a n/a
forage production)
Cost per pound
(2017 prices) $0.28 $0.67 $0.38 $0.44 $0.98
Source: Vermont NRCS Specification Guide Sheet - Cover Crop (340), 2014.
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BENEFITS / INCOME (INCOME PER ACRE)

SCENARIO 1

SCENARIO 2

SCENARIO 3

SCENARIO 4

SCENARIO 5

Cereal Rye: Annual Rye: Triticale: Cereal Rye & Annual Rye,
Drilled, Broadcast & Drilled & Radish: Clover & Radish:
Plowed Down Disked Harvested Aerially Applied Broadcast
Nutrient Credits
Nitrogen 30*$0.34 = ) ) 30*$0.34 = 35%$0.34 =
$10.20 $10.20 $11.90
Phosphorus - - - - -
Potash - - - - -
Reduction Credits
Herbicide Reduction - - - - $30.00
Insecticide Reduction - - - - -
forn Yielg dit 2% $50.00 = 1* $50.00 =
ncrease Credi - - -
(price per ton at bunk) $100.00 $50.00
Erosion Reduction
Credits
’(I‘t;[r)l's Olf TO%)SOi: 2% $20.00 = 2*$20.00 = 3*$20.00 = 2*$20.00 = 1% $20.00 =
ically 2 to 3 tons per
acre in Vermont) $40.00 $40.00 $60.00 $40.00 $20.00
Field Maintenance
Reduction
(work no longer needed $2.50 $2.50 $5.00 $5.00 $1.00
to fix erosion per acre)
Effects of Erosion to
Public Waters 2*$4.93 = 2*$4.93 = 3%$4.93= 2*$4.93 = 1%$4.93 =
(per ton of lost soil no $9.86 $9.86 $14.79 $9.86 $4.93
longer generated)
Forage ?fredlth 3% $60.00 =
(per ton of forage har- $180.00
vested)
USDA NRCS Cost
08 $60.00 $60.00 $60.00 $38.00 $38.00
Share Payment
Total Benefits $222.56 $112.36 | $319.79 $153.06 | $105.83
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EXPENSES (CosTs PER ACRE)

SCENARIO 1

SCENARIO 2

SCENARIO 3

SCENARIO 4

SCENARIO 5

Cereal Rye: Annual Rye: Triticale: Cereal Rye & Annual Rye,
Drilled & Broadcast & Drilled & Radish: Clover & Radish:
Plowed Down Disked Harvested Aerially Applied Broadcast

Seed Cost 75# * $0.28 = 30# * $0.67 = (75# + 50#) * $0.38 = 89# * $0.44 = 28# * $0.98 =

eed Losts $21.00 $20.10 $47.50 $39.16 $27.44
Application Method
Broadcast - $4.84 - - $4.84
Broadcast & Disked - $19.17 - - -
Aerial Applied - - - $40.00 -
Drilled $13.26 - $13.26 - -
Termination Costs
Plow Down $18.63 - - - -
Disk - $17.35 - - -
Herbicide - - - $30.00 $30.00
Increased $1.50 $1.50 $1.50 $1.50 $1.50
Management
(time & effort)
Decreased Corn Yield

loss due to de- 3 950007
(per ton loss due to de $150.00
layed planting)
Cover Crop Harvest
$30.00

Cost
Total Expenses $54.39 $62.96 $242.26 $110.66 $63.78

TOTALS
SCENARIO 1 SCENARIO 2 SCENARIO 3 SCENARIO 4 SCENARIO 5
Cereal Rye: Annual Rye: Triticale: Cereal Rye & Annual Rye,
Drilled, Broadcast & Drilled & Radish: Aeri- | Radish & Clo-
Plowed Down Disked Harvested ally Applied | ver: Broadcast
Total Benefits /
Income 222.56 112.36 319.79 153.06 105.83
Total Expenses ($54.39) ($62.96) ($242.26) ($110.66) ($63.78)
Total Return $168.17 $49.40 $77.53* $42.40 $42.05

*Please note: this farm also gained 3# of milk per cow for the 9o days they fed out the triticale. This increased milk production was
not included in the benefits/income section above but should be considered when making the decision to double crop.
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What to Grow

here are a number of cover crop species you can choose to grow with

your corn silage crops. The species and/or mixtures you choose will

depend upon your goals for using them. For example, you may be
looking to specifically address soil erosion or compaction, fix or scavenge
nitrogen, manage weeds, and/or provide an additional forage source. Your
choice of cover crops will also depend upon your planting and termination
windows--these dates are naturally dependent on weather conditions but
may also be directed by your farm’s participation in state and federal cost-

share programs. Table 3 lists common cover crop species that have been

used in Vermont’s corn silage systems and the benefits they can provide.

Winter rye seed.

TABLE 3. Beneficial roles of some cover crops used in silage corn.

SPECIES NITROGEN | SOILBUILDER | EROSION WEED MGT | FORAGE

SCAVENGER CONTROL Cror
Winter rye excellent excellent excellent excellent fair
Triticale very good excellent excellent excellent excellent
Oats very good good very good excellent good
Red clover good very good good good excellent
Annual ryegrass very good very good very good very good good
White or alsike clover | fair good very good good excellent
Hairy vetch fair very good good good fair
Forage radish excellent very good very good excellent good
Adapted from “Managing Cover Crops Profitably.”

GRASSES

The most common cover crops are those in the grass family. Popular covers used in silage corn systems in-
clude: a) cereal grains like winter rye, oats, triticale, wheat, and barley; and b) bunch grasses like annual rye-
grass. In general, these grasses are easier to fit into a corn silage production system than other cover crops.
They tend to germinate quickly and can produce significant biomass under a diverse set of growing conditions.
Therefore, these covers can be great for erosion control, adding organic matter to the soil, suppressing weeds,
and to scavenge nitrogen and store it for the next crop. In addition, some of these crops are often thought of as

dual purpose as they can be used as livestock forage as well as a cover crop.

ol



Of all the cover crops--grasses or otherwise--used in silage corn plantings, winter or cereal rye (Secale cereale)
has been the most popular in our region. Winter rye is a hearty cereal grain that does well in cool climates. This
annual is considered a “workhorse” and, although it is not the highest quality forage crop, it is often chosen for

its proven reliability and versatility.

Winter rye thrives on well-drained, loamy soils but it also performs adequately in heavy clays as well as
droughty, sandy soils. It can grow in low-fertility soils; it prefers a soil pH of 5.0 to 7.0, but can tolerate soil pH

ranges from 4.5 to 8.0.

Winter rye establishes and grows at cooler temperatures so it can be planted later than most other cover crops
and still performs well. It is the most winter-hardy of all cereal grains, tolerating temperatures as low as -30°F

once it is well established. It can germinate and grow (with limited vigor) at temperatures as low as 33°F.

Compared to other cereal grains, winter rye grows faster in the fall, providing quick cover to otherwise bare
soils. It persists well, even during severe winters. Once spring arrives, it breaks dormancy before other cereal
grains and quickly begins to produce biomass. Take note: its quick growth in the spring can catch farmers off
guard! If not managed properly, excessive amounts of this cover crop’s spring residue may actually delay cash
crop planting or impede its growth and development. The decomposing winter rye may “tie up” nitrogen and

delay its availability to the silage corn crop. Therefore, termination strategies should be carefully considered

and planned (see page 23).

Winter rye in silage corn field.
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LEGUMES

Legumes include perennial clovers (red and white), annual clovers (crim-

son and berseem), field peas, and hairy vetch. These are typically used as

cover crops for their “nitrogen fixing” value. Special soil bacteria called
Rhizobium spp. establish within the roots of legumes. Through a symbiot- 'ﬂ .
ic relationship with the plant, rhizobia are able to draw nitrogen from the 2
air and store it in nodules within the plant’s root system. As the legume
plant decomposes, nitrogen is released, making it available to other plants =
as a fertility source. As cover crops, legumes are generally slower to estab- ¥
lish than other species and so they are often included as a mixture with

other types of covers. Since most are perennials, they do tend to survive

the winter; therefore, proper termination strategies in the spring should Nitrogen-fixing nodules on legume

be well planned. roots.

\ AN . a 8 4 . > % .\‘ % | R .A.._;“ i Na .
& ,,55' . &N ; e 5T ! 3 : LR
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A mixture of legumes--red clover, crimson clover, and hairy vetch--drilled into corn stubble in a research plot.

BRASSICAS

Another species of cover crop used in silage corn is the brassica. Brassicas include radish, turnip, kale, canola
(rapeseed), and mustard. The most popular brassica cover crop is the tillage radish. This cover crop is typically
used to improve soil structure with their hearty taproots which can alleviate soil compaction and improve soil
aeration. In addition, because they produce a canopy quickly and provide substantial cover, brassicas can help
reduce erosion. Our research conducted from 2014 to 2016 indicates that brassicas can be successfully estab-

lished in our region in mid-August through mid-September and still have adequate growth into the late fall.
Some brassicas, like mustard, contain glucosinolates, naturally occurring compounds that provide soil biofumi-

gant properties to combat soil-borne diseases and other pests. However, care needs to be taken to avoid con-

tamination in feedstocks as plants like mustard can be toxic to livestock at high concentrations.
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On the other hand, brassicas including kale, turnip, and rape are common as used as grazed forages. These
crops are interseeded in late summer for late fall grazing. Because the forage quality of the brassica is so high
in terms of digestibility and crude protein, care needs to be taken to avoid overfeeding (the feed value is often

compared to a concentrate).

Tillage radish planted at four planting dates at the Borderview Research Farm in Alburgh (harvested November 12,2014).

COVER CROP MIXTURES: PUTTING THEM ALL TOGETHER

Of recent interest is the blending of multiple cover crop species into a single planting. These cover crop mix-
tures can enhance the overall benefits of cover cropping by adding the contributions that each species provides.
For example, planting a cereal with a legume can take advantage of the cereal’s quick growth habit to provide
ground cover while the legume establishes, and the legume’s nitrogen-fixing properties to add nutrients to

the soil. There are several Vermont on-farm research trials underway to
assess the performance of various cover crop mixtures in silage corn plant-
ings around Vermont. Guidance as to the best cover crop mixtures has been
provided by Vermont Natural Resources Conservation Service (NRCS). This
guidance is especially useful if you need to comply with NRCS program
standards for cover cropping (Table 4). While there are advantages to plant-
ing a diversity of cover crops, challenges do exist, including different plant-

ing depths and seeding rates of the various seeds in the mixture, as well as

expense (some species are more expensive than others). In the end, how-

s s v A / i 4
ever, the soil and your crops will benefit from the biodiversity these multiple Anexample ofacover crop mix (Aus-

species plantings can provide. trian winter pea and tillage radish).
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TABLE 4. Cover crop mixtures, specified by Vermont NRCS.

MIN SEEDING RATE

(LB/AC) SEEDING PRIMARY PURPOSE
Mix DEPTH
INCHES) | EROSION | NITROGEN | NUTRIENT
BROADCAST | DRILLED | ( )| e ||| |
Ryegrass (annual or perennial) 20 15
1 1/4-1/2 X X
Brassica (radish, canola, turnip, rapeseed) 4 3
Winter small grain 85 60
2 1/2 X X
Brassica (radish, canola, turnip, rapeseed) 4 3
Spring small grain 85 60
3 1/2 X X
Brassica (radish, canola, turnip, rapeseed) 4 3
Spring small grain 85 60
4 3/4 X X
Mustard 4 3
Winter small grain 60 40
5 | Red clover 6 5 1/2 X X X
Brassica (radish, canola, turnip, rapeseed) 4 2
Ryegrass (annual or perennial) 15 12
6 1/4-1/2 X X
Red clover 8 6
Winter small grain 70 56
7 1-1-1/2 X X
Hairy vetch 20 15
Winter small grain 85 60
8 - - 1/2 X X
Clover (red, ladino, berseem, crimson, etc.) 8 6
Winter small grain 70 56
9 - - 1 X X
Austrian winter pea 60 40

Adapted from “Vermont NRCS Cover Crop Specifications Guide Sheet (340).”

| 13 |




ExXAMPLES OF COVER CROPS USED IN VERMONT SILAGE CORN

e

Tillage Radish* Winter Canola " Mustard* |

*Winter Kkills.

| 14 |



Establishment

en it comes to cover crop success, timing is everything! Planting dates will dictate how well a
cover crop establishes and/or overwinters to produce its intended results. Cover crops are com-
monly planted at one of three times during the corn growing season: 1) just prior to canopy clo-

sure, 2) just prior to harvest—the technique of establishing a cover crop into the already growing crop is called

“interseeding”—and 3) post-harvest.

PLANTING COVER CROPS JUST PRIOR TO CANOPY CLOSURE

The first potential window to establish a cover crop is just prior to canopy closure of the corn. This commonly
occurs near the time of topdress or between the fourth and sixth leaf stage of corn development. At this time,
cover crop seed can be broadcast using a tractor-mounted seeder or mixed with fertilizer and applied at the
time of topdress. New equipment like the PennState interseeder has been developed to interseed cover crops at

the same time of N topdress and herbicide application.

Planting the cover crop at this time in the growing season allows it to become established just prior to canopy
closure. The cover will remain relatively small since little sunlight will penetrate through the corn leaf canopy
and, therefore, will not reduce corn yields. Once the corn matures and begins to dry down and the corn leaf

canopy is reduced, the cover crop will grow rapidly.

Interseeding earlier in the growing season presents an opportunity to select from a broader range of cover crop
options as there is more time for covers to become adequately established before going into the winter. For
example, a trial conducted in 2013 evaluated the interseeding of clover, tillage radish, and annual ryegrass into
corn at the sixth leaf stage of development. Results suggested that planting cover crops at this time can provide
adequate establishment of these species.

;—_ 3 \‘» 3 ({»‘41\§§~ : »* K 23 o

; There are several considerations to keep in
@ mind while seeding between the fourth and
sixth leaf stage. Often seeding at this time
occurs shortly after herbicide has been ap-
plied to the cash crop. So, if you are planning
to apply cover crop seed in June or early July,
adjustments will likely need to be made to
your herbicide program to avoid any residual
effects they may have on the establishing
cover crop (see page 23).

4

Interseeded red clover as a cover crop.
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An example of a cover crop planted prior to canopy closure -- interseeded tillage radish in silage corn.

If you plan to apply the seed with a broadcast spreader while fertilizing, pay close attention to your spread pat-
tern; lighter seed will not spread in the same pattern as fertilizer and heavier seed. If these weight differences
are not taken into account, you may see a banding effect in your fields where the lighter-weight seed did not
uniformly cover the field. Adjust by reducing your spread pattern (i.e., travel 35 feet between passes instead of

50 feet) and/or adjust fertilizer rates accordingly to prevent over-fertilization.

If you plan to use a cultivator to improve soil-to-seed contact, take care to avoid burying the seed more than the
recommended depth. If the seed is over-incorporated and/or there is too little moisture, it may not germinate.
Some farmers choose to apply larger seeded cover crops prior to cultivation while smaller seeded species are

applied just following cultivation.
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ExAMPLES OF EQUIPMENT USED TO ESTABLISH COVER CROPS

PennState cover crop interseeder and applicator. High clearance interseeder, “highboy”
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SEEDING COVERS PRIOR TO CORN HARVEST

The second time to seed cover crops occurs in the late summer, approximately one month prior to corn harvest.
Planting a cover crop at this point gets the seed on the ground, allowing ample time for germination prior to
corn harvest. Seeding at this point during the growing season will allow for earlier establishment of the cover

crop, reducing the workload following corn harvest and allowing the cover to potentially gain more biomass

from this earlier planting date.

However, a challenge to establishing cover crops at this point is securing
the equipment needed to interseed the cover into/over a crop of mature
corn. New equipment innovations to apply seed above the corn plants

| are being introduced to our region. An example is the “highboy,” a high

clearance air seeder with drop tubes that deliver the seed to the soil.

/ A Initial research has indicated that very little in-field corn damage has
PAASAT . G e

High clearance cover crop inter-
seeders like the “highboy” pictured  that only one-half of one percent of the corn was damaged and that was
here can effectively seed cover crops

prior to corn harvest. Photo credit: . .
UVM Extension NWCS to 30 inch corn rows. Rows planted closer together may increase crop

been found from driving a highboy through the corn; one study found
isolated to the end rows. The effectiveness of the highboy may be limited
damage.

Aerial seeding has also re-gained popularity in our region. This practice was implemented widely in the 1980s
but fell to the wayside when cost share dollars for implementation became less available. More recently, the
seeding of cover crops into standing corn by helicopter has addressed some of the equipment and timing issues
of getting covers planted on large acreages during the busy time of the year. In 2012 and 2013, working with
the UVM Extension Champlain Valley Crops, Soils and Pasture Program, our team conducted a pilot project to
aerially seed winter rye into standing corn before harvest. In 2012, 2,544 acres in Vermont and New York were
planted to cover crops; in 2013, that acreage more than doubled to 5,600 acres seeded to winter rye, providing
year round vegetative cover. To be effective, aerially applied winter rye should be planted by late August or ear-
ly September to give the cover crop a chance to become established yet not fully mature to interfere with corn
harvest. Best results are obtained when the cover crop seed is flown on shortly before a rain event as establish-

ment of the crop is dependent on good soil-to-seed contact and seed moisture; rain is beneficial in this respect.

Another consideration for aerial seeding is the seeding rate. The amount of seed actually making it to the
ground can vary widely depending on flying conditions, pilot procedures (flying close to the corn using rotor
wash to “push” seed to the ground versus flying high above the corn), and the specific seeding equipment used.
When applying seed in unfavorable conditions, application rates may need to be adjusted to ensure adequate
establishment rates. In general, the use of aircraft to apply cover crops is efficient and it can be a viable method

of seeding a large number of acres in a short period of time.
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PLANTING COVER CROPS POST-HARVEST

Many farms wait until after silage corn has been harvested to establish a cover crop. At this point, seeding
generally occurs between mid-September and late October. It is critical to get cover crop seeded as soon as the
harvest is complete on the field to maximize limited time for crop establishment. Late season cover crop ap-
plications reduce the ability of the cover crop to reduce erosion and

scavenge nutrients, so timing is very important to maximize benefits.

There are many methods to plant cover crops following corn harvest.

For example, a grain drill is best used to establish cover crops that

will be harvested for forage or grain the following season. The advan- 4 .. e, , ~
tage to seeding with a grain drill is more accurate seeding rates and  No-til] grai ll_ ‘
uniform establishment. However, not everyone has a grain drill and

drill seeding can be time consuming. Our research has shown that
winter rye can also be effectively established by broadcasting then
lightly incorporating the seed with a variety of tillage implements

(Figure 3). Good seed-to-soil contact is critical at this time of year
so it is best to avoid broadcasting seed on the surface of the ground #E
alone—this is a risky practice and often ends in poor cover crop 3

establishment. Also of critical importance is knowing the optimal

timing for this “last chance” planting of cover crops. Our Northeast §
growing season is short and adverse fall weather can delay plant- Aerially seeding winter rye by helicopter.
ing. However, our research results have shown that, not surpris-

ingly, the earlier cover crops are planted in the fall, the more successful their growth and development will be

and hence, the more benefits a farm will gain from the practice.

Planting dates of winter rye have been evaluated by our team for more than four years. Dates for rye seeding
have ranged from early September through early November (Table 5). Results have revealed that winter rye
does best when planted early in the season (Figure 4). In all years of the study, yields were drastically higher
for winter rye planted in early September versus later planting dates, averaging 6,000 pounds (3 tons) of dry
matter per acre. Plants were taller (averaging 18.7 inches) when planted in the first week of September, with
an average of 75% plant coverage of the soil. In contrast, winter rye planted in November yielded only 1,238
pounds (0.62 tons) of dry matter per acre, with an average of 33.5% plant coverage; this is not enough biomass
accumulation for adequate soil coverage, animal grazing, or crop production, and would probably not justify
the cost of rye seed. For winter rye and other cereal grain cover crops, the production of side shoots—tillers—is
critically important in their establishment. Tillering can contribute up to 60% of total yields for these plants.
Later plantings of cereals, including winter rye, generally do not have enough time to set tillers, resulting in
lower yields and insufficient biomass accumulation. Planting cover crops in late season (after October), may be

better established with light tillage, which will allow for a more random pattern of plant establishment.
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Cover Crop DM Yield (Ibs/ac)

Broadcast Disk  Aerway Aerway Aerway Chisel
o° 10° 15°
Incorporation Method

FiGURE 3. Efficacy of establishing a winter rye cover crop by broad-
casting seed as compared disking, and incorporating seed with an
Aerway (set at varying angles) and a chisel plow (2010). Treatments
with the same letter are not significantly different from one another.

Page 16 - add subtitle Planting Dates?

Add in brassica and mixture information that we have. Should
be specific that if planting winter killed mixtures higher levels of Effect of planting date on tillering of
small grains.

biomass prior to dormancy are important to provide soil cover-

age and reduce erosion throughout the winter and early spring.

TaBLE 5. Winter rye cover crop stand establishment and yield by planting date, Al-
burgh, VT, 2009-2012.

SEPT Ocrt Nov

WK 1 WK 2 WK 3 WK 4 WK 1 WK 2 WK 3 WK 4 WK 1

Plant cover (%) 75.0 68.2 53.3 52.0 48.6 47.6 47.5 53.0 33.5
Plant height (in) 18.7 17.7 13.7 13.7 10.9 10.1 8.5 8.7 8.1

Biomass yield (Ibs ac) 6001 2677 1968 2480 2410 2211 1588 1336 1238
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‘Winter rye planting date

FIGURE 4. Effect of planting date on winter rye biomass accu-
mulation, Alburgh, VT, 2009-2012.

The Importance of Tillers |

A tiller is a shoot that grows out from

the original stem of a grass plant. We
want to encourage as much tillering

in our grass species—including winter
rye and other cereals—to provide opti-
mal amounts of biomass and soil cover.
Planting dates, seeding rates, and fer- |
tility will all determine the amount of Tillering. The plant on theright, planted later in the fall

haslittletilleringwhilethe plantontheleft showsgood
tillering in these cover crops. tillering going into the fall and winter.
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A Note About Planting Dates

If planted early enough, winter cover crops have ample time to scavenge nutri-
ents and incorporate them into their biomass. Research has shown that winter
rye can scavenge 2% to 4% of nitrogen in their biomass (Figure 5). The more
plant biomass produced in the fall and early spring, the more nitrogen a plant
consumes. Once the cover crop is terminated, this nitrogen should become avail-
able to the following corn crop. While timely planting of cover crops may be diffi-
cult to manage with a corn crop, early planting dates are essential for cover crop
success. Studies have shown that utilizing a shorter day corn with the addition of
a cover crop can lead to higher overall corn yields than longer season corn with
bare soil through the winter months (Figure 6). Growing a shorter season corn
can also result in corn harvest almost one month earlier than longer season vari-

eties, allowing for more flexibility with post-harvest covers.

6000 e g g A L A g Sy L et

1651bs

5000 - s
N/ acre

{Cover Crops: 2 — 4% nitrogen
R e e

3000 . T S ._b__._ i o e o o e

45 lbs
N/ acre
2000 i =€
c c <
- . . . I I I I

6-Sep 12-Sep 19-Sep 26-Sep 3-Oct 13-Oct 18-Oct 1-Nov

Dry Matter Yield (Ibs ac!)

Planting Date

FIGURE 5. Impact of winter rye planting date on nitrogen scavenging.
Treatments with the same letter are not significantly different from one another.

| 22 |



Corn yield by relative maturity, 2012

350
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Yield at 35%% DM (tons ac!)

n
=
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79 80 82 83 83 86 88 88 89 90 90 91 92 93 95 95 96 97 98 99 102 104 107 108 108 110
Relative maturity

FIGURE 6. Effect of corn silage relative maturity on harvest date and
yield.

SEEDING RATES

Seeding rates will depend upon the species of cover crop and how it will be sown. For example, smaller seed
have higher seeding rates per acre than larger seed; drilled covers tend to have lower seeding rates per acre
than those seeding by broadcast. Seeding rates used will also depend upon Page 19 - Add in brassica

the desired end use for the cover crop. For example, a higher seeding rate

may be preferred for winter rye utilized for forage. data that we have.

In addition, participation in specific state and federal programs may determine seeding rates. For example, the
USDA Natural Resources Conservation Service (NRCS) currently offers cost-share rates for establishing cover
crops through its Environmental Quality Incentives Program (EQIP). Table 6 provides minimum seeding rates

of some of the more common cover crops used in Vermont, specified by USDA NRCS.

Our on-going research is determining optimal cover crop seeding rates in silage corn for our area. For example,
our team has been conducting an on-farm project to evaluate seeding rates of winter rye. Thus far, rates have
ranged from 50 to 150 pounds per acre (Figure 7). Across three years of replicated trials to date, the study
found that winter rye seeded at 125 pounds per acre had the highest average plant cover (83.3%) and biomass
yield (2,602 pounds of dry matter per acre). However, we found that adequate yields were also obtained with
seeding rates as low as 75 pounds per acre. Plant height varied, with taller plants at higher seeding rates (with

the exception of the heaviest seeding rate of 150 pounds per acre).

| 23 |



90.0 3000
Plant cover
gof—m—-——"+--———+—" """ - — — — — —
B Biomass yield 2500

700 F— — — — — — — — — — — — - —
o
600 — — — — — — — — — — 2000 %
o b
S ;
o/ | ] o | | ] ,.Q
q:.j 50.0 g
§ 1500 %
S 400 [ — — — — — — — 5
£ »
3 )
B 300 [— — — — — — — —— 1000 g
e
o
20.0 [— — — — — — — — )

500
10.0 [— — — — — — — — —
0.0 0
50 75 100 125 150
Winter rye seeding rate (Ibs ac?)

FIGURE 7. Effects of seeding rate on winter rye plant cover and
biomass accumulation (Alburgh, VT, 2009-2012).

TABLE 6. Minimum seeding rate (pounds per acre) of common cover crops, specified by
Vermont NRCS, 2014.

SPECIES L R DRILLED OR PLANTED
(INCLUDINGAERIALSEEDING)
Winter rye 112 75
Winter triticale, wheat, spelt 112 75
Spring wheat, triticale, barley 100 75
Oats 112 75
Red clover 12 10
White or alsike clover 10 8
Berseem clover 18 10
Crimson clover 25 20
Hairy vetch 35 20
Winter pea 100 65
Forage brassica (radish, turnip, 15 10
spring canola)
Mustard 10 6
Winter canola 10 6
Annual ryegrass 30 20

Adapted from “Vermont NRCS Cover Crop Specifications Guide Sheet (340)”
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POTENTIAL HERBICIDE IMPACTS ON COVER CROP ESTABLISHMENT

Herbicides have been critical management tools in growing conventional silage corn and there are a couple of
considerations regarding your herbicide program that need to be taken into account when integrating cover

crops into these systems.

First, there are questions about cover crop sensitivity to herbicide residues in soils. Little research has been
conducted on the susceptibility of cover crop species planted into these soils but we do know, from research
conducted at Penn State University, that legumes, tillage radish, and annual ryegrass seem to be particularly

sensitive to Atrazine and Simazine residues.

We also know that soil factors and weather conditions affect the length of time an herbicide persists in the soil.
For example, herbicides tend to persist in soils high in clay and/or organic matter longer than in other soil
types. Here, soil particles are more likely to bind or hold herbicides resulting in decreased plant uptake initially
and leaving more herbicide residue to impact subsequent crops. In addition, soil pH can affect the persistence
of herbicides. For example, the breakdown of some herbicides—especially the triazines (including Atrazine and
Simazine) and sulfonylureas (like rimsulfuron)—slows down as soil pH increases, particularly above pH of 7.0.

That means that liming a field can sometimes “re-awaken” herbicide effects.

Moisture, temperature, and sunlight can also affect herbicide breakdown. In general, herbicides degrade faster
in soils with high moisture and temperatures because microbial activity is also favored under such conditions.
Sunny days also accelerate degradation. On the other hand, cool and dry conditions tend to slow herbicide

degradation.

The success of establishing a good cover crop stand will depend on the timing of your cover crop planting (pre-
canopy closure, pre-harvest, or post-harvest), cover crop species you choose, and the herbicides you use. Table
7 lists some common herbicides used in silage corn and their potential affects on cover crops; you can use the
table as a general reference when considering your herbicide program but be sure to follow the label for all

agricultural chemicals.

The second consideration around cover cropping and herbicide use is whether or not you plan to use the cover
crop as a forage. Essentially, if you intend to use a cover crop as livestock feed (grazed or harvested), it is con-
sidered a “forage crop”; therefore, you must follow any and all herbicide labeled uses and restrictions for this

crop as well as any succeeding or plant-back crop restrictions.

In summary, the use of cover crops necessitates a close look at your herbicide program to avoid any potential
herbicide residue carry-over that may impact cover crop establishment and/or entering cattle feedstocks. Al-
ways follow herbicide’s current label restrictions and instructions; herbicide labels are always changing so it is

critical that the label is read every season.
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TaBLE 7. Examples of common herbicides used in Vermont silage corn, estimated half-
lives, cash crop restrictions, & their potential to injure fall cover crops.

PRIMARY HALF FALL COVER CROPS
HERBICIDE ACTIVE LiFg* RSASH LG OTHER
INGREDIENT | (DAYS) S OKTOPLANT | CONCERN FOR
Do not rotate to any
Do not plant any crops Do not graze crop except corn or
except corn, grain sor- Sorghum treated ar- sorghum until the fol-
Aatrex 4L atrazine ghum or forage sorghum S g cies eas within six lowing year. Pre-plant
the sgring following P months after application not ap-
after harvest. application. proved for application
in Vermont.
Can plant corn, sor- Cereals, ryegrass, : 1
Atrazine 90DF atrazine 60 ghum, and soybean the S;) rg(}:lilégn legumes, and More %e;lﬁ;e(n: 1r)1 high
following year. P mustards. P 7
Do not plant
~ spring-seeded If applied after June
S-meto- C%re%’ns‘: rg}[}[lgrll’ f)(;y grains, or small- | 10, do not rotate to any
Bicep II Lite Mag- lachlor/ peanuts m ay be I;l anted Sorghum seeded legumes crop except corn or
num atrazine the sprine followin species the year follow- | sorghum until the fol-
’l[)r o atgm ent & ing application, | lowing year, or injury
: or injury may may occur.
occurs.
. : _ | Annual ryegrass | Higher rates and later
Clrggrﬁi'gizdglte metolachlor | 15to 50 Labggg f(g (1)15;3 on Aln}(ﬁf; any or other small applications more of a
¥y crop 5 seeded grasses potential problem
. Sequential applica-
4.5 mo for winter wheat, Small seeded | tions increase i
i _ - . potential
LuI}l{%);bSitzli((elcetwe 5 %eﬁ)(;la 5t0 32 barﬁ}(l)’ %‘rli}ée’ulrg et;) 18 all grasses legumes, mus- | for injury; do not rotate
& tards. to food or feed crops
other than those listed.
Four mo. for wheat Most crops Food or feed Nonfood/feed winter
Harness Xtra acetochlor | 10to 20 and 9 mo. for alfalfa should t1}“;351dues rather 1(1:overdcr?tps are
and clovers be fine an crop injury allowed after corn
may be a concern harvest
Glyphosate does not
.. have soil activity at
Honcho Plus glyphosate 2to 174 N;) e2?1grlc2r?ges All None normal use rates, but
P 8 does adhere strongly
to soil.
We have not seen this
Wheat and barley e :
Small seeded herbicide carryover in
Prow%)ilgﬁi(é Her- pen(;ellirgeth— 44 rgg?{oiggf(?tllteﬁ R Cereal grains legumes and PA. Nonfood/feed
followin gar annual ryegrass winter cover crops
§ year. should be OK
4-10 mo for winter Italian ryegrass,
wheat, spring wheat, clover, sorghum,
Require Q sodium salt oats, barley, and other buckwheat,
q of dicamba crops (see label); 18 mo wheat, to pop-
for other crops not listed corn or to sweet
on label. corn
Based on the
Winter cereals have a short half-
. 3 mo. restriction and life, most fall More persistent in
ResolveQ rimsulfuron 2to4 many crops are COVET Crops None. drought conditions
restricted for 10 mo should be OK
in PA
Potas-
Roun(%\l/IJEXPower sium salt of | 2to 174 No restrictions. All No restrictions.
glyphosate
Can plant corn, sor-
’ Cereals, Rye-
. . . . ghum, and soybean the Sorghum ’ .
Simazine 9ODF simazine 60 following year (some species g;ﬁ(sisﬁiigsltlggs, Soil pH > 7
products allow others)

Adapted from “Herbicides Persistence and Rotation to Cover Crops.” Be sure to follow all labels for usage and restrictions.
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Cover Crop Termination

here are several ways to terminate a cover crop: winter kill, plow down, herbicide, harvest, and “rolling”

(using a roller crimper). Each termination strategy has its advantages and disadvantages. The strategy

you choose ultimately depends on your overall cropping system goals. For example, many farmers are
interested in terminating the cover crop with an herbicide or incorporation in early May to prepare for corn

planting. Others wait and let the cover crop grow to obtain sufficient biomass for a forage harvest.

The good news is that all termination strategies will result in overall soil health improvement. Research has

shown that even a single season of cover cropping can improve levels of soil aggregation, active organic matter,
and potentially mineralizable nitrogen. However, it should be noted that removing the plant biomass for forage
or even terminating a crop with herbicide does diminish the nitrogen value that the cover crop could provide to

the subsequent crop.

WINTER KILL AS A TERMINATION STRATEGY

Probably the easiest way to terminate cover crops is to choose those species that die naturally over the winter.
These include covers like tillage radish, winter peas, and oats. Residues do provide soil cover and brassicas,
like radish, provide natural “tillage” by loosening and aerating the soil. However, to gain adequate benefit from
winter killed cover crops, timely planting is required. Hence, you want to produce enough plant biomass in the
fall prior to freezing to provide adequate residue throughout the winter. This requires that most winter killed
cover crops be planted in mid to late summer. One potential disadvantage of winter killed cover crops is that

depending on biomass, the ground

16

in the spring may be covered in dead
=4=No cover crop (control)

plant material which may retard soil :
=f=Rolled and crimped

=
=

warmingup, and keeping the soil damp Herbicide burn-down

e
N

longer than with living cover crops or

[y
o

other termination methods.

PLow DoOwN

Soil nitrate-N (ppm)
(o)

Incorporating cover crops with tillage 4 —_— = W=
equipment or “plowing down” is an-

other way to terminate the cover crop.

Incorporating a winter rye cover crop 5-May  21-May 26-May  2-Jun  o9-Jun  15-Jun  22-Jun  29-Jun

in its vegetative stage will result in the Sample Date

quickest nitrogen release to the suc-  Figure 8. Nitrogen release from cover crops terminated
ceeding corn crop. Figure 8 illustrates DY plow down, herbicide and roller-crimper, compared
to no cover crop.
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the nitrogen release of cover crops terminated by plow down, herbicide, and rolling. Cover crops that were
incorporated released the most nitrates to the succeeding corn crop. Timing of incorporation can be critical in
terms of nutrient release or immobilization. For example, a winter cover crop incorporated in the boot stage
contains far more carbon than nitrogen. This imbalance can slow degradation and tie up valuable crop nitrogen

after incorporation.

TERMINATING COVER CROPS WITH HERBICIDE

For those cover crops that do not winter kill—like winter rye, for example—another termination strategy is the
use of herbicides. Many conventional farmers chose to apply herbicides early in the season with an herbicide
that works at cooler temperatures. Be sure to apply the labeled rate. To draw optimal nitrogen value from the
covers, it is a good idea to wait until they green up and start to grow (about 6 inches tall). It is important to
time termination carefully; if you wait until the cover crop is too tall, they can be slow to break down and tie up

nitrogen needed for your cash crop.

To ensure the success of your herbicide program, keep the weather in mind. The crop should be terminated
prior to a weather event that might keep the sprayers out of the field for more than 7 days, especially if it is the
middle of May. If rain is in the forecast and you are contemplating whether or not to spray, it is likely prudent to
go ahead and spray. If you wait, you may miss the window of an effective kill; by the time the sprayer might be
able to get on the field again, the cover crop might quickly produce significant biomass and there will be addi-
tional expense in dealing with the cover crop to get the cash crop planted. In a no-till silage corn system, many
farmers spray right before planting or right after planting. The goal here is to plant the corn into a “green” crop.
This will drastically reduce problems related to the cover crop residue mucking up the planting equipment;

depending on soil conditions, the planter may pull the dead cover crop out and its residue has a tendency to get

wrapped on moving parts of the planter. 7000 200

=DM Yield
@@=Date

6000 15-Jun

HARVEST

Harvesting a cover crop as a forage can help you 00 [ o

gain more production per acre from your fields.

4000

5-Jun

Cover crops as forages grow during months not

commonly utilized for cash crop production so

3000 31-May
/ de

there is little competition with the main corn crop.

Boot stage DM yield (Ibs ac™?)
2
Boot satge harvest date

2000 26-May

The harvest of these cover crops may be made by

1000 21-May

grazing or through mechanical harvest. Grazing a

cover crop can allow for spring forage almost one

o 16-May
Rye (Huron) Triticale (VNS) Triticale (099) Triticale (141) Barley (VNS) Wheat ‘Wheat Spelt

to two weeks earlier than perennial cool season Variety (Malabar) _ (Frederic)

FIGURE 9. Boot stage dry matter yield of winter
grain forage by date of harvest. Treatments with
same letter are not significantly different from one another.

pasture. If the winter forage is mechanically

| 28 |



harvested, it will likely be cut in the boot stage to allow for a timely =~ 3°°%° c

corn planting date. Winter forage harvested in the boot stage 25000

generally occurs between the third week of May and the first week 20000

of June (Figure 9). Fall planting dates can influence spring head-
15000
ing dates of small grains. Hence, an earlier planting date will result ’

in cover crops ready to harvest for forage earlier in the spring. As 10000

5000

a reminder, yields of the forage will be highly dependent on the

Dry Matter Yield (tons/acre)

number of tillers initiated in the fall. Our research has shown one

I h
to three tons of dry matter per acre from a harvested cover crop fullseason soft doug boot

Osmall grain  m corn silage
FIGURE 10. Small grain cover crops
harvested for winter forage and

double-cropped with corn silage.

forage (Figure 10).

To “double crop” effectively, silage corn must be harvested in a
timely manner in the fall to allow the cover crop enough time to til-
ler in the fall and get a substantial yield in the spring. Depending on your location, a shorter day corn may need
to be planted to allow sufficient time in the fall to get your cover crop growing well before the growing season
ends. One strategy used by farmers in our area is to plant the corn for your “burn-down” pile on the fields on
which you wish to double crop. You will harvest this feed early to allow it to ferment before feeding it to the
cows. You can then plant the cover crop with ample time to get it established before the growing season ends.
While harvesting the cover crop for feed is becoming more popular on some farms, it must be noted that the
cover crop consumes many of the nutrients in your soil and the producer must make sure that there is adequate
nutrients available for the subsequent crop. Nitrogen in particular must be paid close attention to. PSNT (Pre-
Sidedress Nitrate Test) of fields in double-crop rotations with fall triticale indicate that all available nitrogen

can be used by the cover crop and a full application of nitrogen needs to be added to grow the next crop.

ROLLING

Rolling cover crops is a termination strategy that is gaining in popularity as more farmers adopt no-till and/
or certified organic production. Here, cover crops (typically,
cereal covers like winter rye) are allowed to mature until they
flower. Once the cover is in the flowering stage, it is rolled. The

machine (a roller-crimper) crimps the stems, killing the plant.

may produce viable seed that competes with your cash crop.
* The rolled cover crop acts as a mulch mat, suppressing weeds

and the cash crop is then planted into the mat using a no-till,

-'-*« gﬁa’ﬂ'— g '_"

Example of one roller crimper design.
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One of the challenges with rolling cover crops in corn silage systems in our region is to determine the optimal
timing of termination of various cover crop species. As the use of cover crops becomes more widespread, equip-
ment innovations are starting to emerge. For example, some farmers are now testing roller crimping systems that

mount directly to crop planters to allow for roll-crimp and planting in just one pass.

===——==When using a roller crimper with ZRX, special attention

~ must be paid to closing wheel system as wrapping of the

. imature cover crop can occur if planting in less than favor-
able conditions. Spoked wheels are more prone to wrapping
han rubber or cast iron wheels. Another consideration for
roller crimping is the amount of row cleaning you do. You
need to run the row cleaners deep enough to remove the
cover crop from directly in front of the row openers. Failure
to do this will result in “hair pinning” of seed and wrapping

X

= o of the cover crop on the closing wheels. The last consider-
Roller crimper with ZRX.

ation for the ZRX system is the amount of down pressure
you place on the crimper. Excessive pressure will lift the planter resulting in improper seed placement as well as
variable depth and skips because the planter is not operating at the correct depth. When roller crimping, it is
important to have a heavy stand of mature cover crop to get the best results. This requires patience and an “all-in”
approach to this method. Light stands do not then “stay down” and depending on the maturity of the crop stand
back up again with in a few hours resulting in less than desirable results.
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Final Thoughts

s with any innovative technology used on the farm, it is important to evaluate how to best implement

cover cropping on your particular operation. The potential to increase farm profitability, improve
nvironmental conditions, and more effectively use limited resources are within every farmer’s grasp
by adding cover crops to the management toolbox. However, just the opposite can occur if cover cropping field

practices are undertaken without proper planning and implementation.

Cover crop variety selection, seeding techniques, proper planting rates, termination methods, and timing all
play critical roles in the overall effectiveness of cover cropping. The implementation of cover crop technol-

ogy can affect many different areas of the farm business as it deals with the soil and the crops produced, which
are key to any farming operation. The degree of success with cover cropping is directly related to the level of
management the operator devotes to it. Learning from other farmers with experience growing cover crops and/
or from Extension and other agricultural service providers with whom they’ve worked can help ensure that you

harvest the benefits of a cover cropping program on your operation.

Resources

Our Research Reports

The UVM Extension NWCS Program has been conducting on-farm trials on cover crops since 2007.
You find the research reports of these trials, including the projects listed below, on our website at:

www.uvin.edu/extension/cropsoil.
« Cover Crop Planting Date x Seeding Rate Trials (2010 - 2013)
 Cover Crop Termination and Reduced Tillage Studies (2010 - 2012)
« Cover Crop Planting Date Trial (2011)
« Cover Crop Trials (2014)
« Cover Crop Mix in Corn Silage (2015 - 2016)

Other Resources

« Cover Crop Solutions: www.covercropsolutions.com

« Managing Cover Crops Profitably: www.sare.org/Learning-Center/Books/Managing-Cover-Crops-
Profitably-3rd-Edition

« Penn State Cover Crop Website: extension.psu.edu/plants/crops/soil-management/cover-crops
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