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Legumes

Austrian Winter Pea F P E G G F G E E

Cowpea F E E E E F F G E

Crimson Clover G P G G G F G G F

Hairy Vetch F P E G G F G G F

Lupin F G E G G G F P E

Medics G F G G G F F G F

Sunn Hemp G E E G G G F P F

Velvet Bean F G E G G F F G F

White Clover F F E G G F F E E

Cereals

Barley E G P G E F G G F

Black Oat G E P E G F G G P

Buckwheat P P P E F G F P E

Oat G G P E G F G G P

Rye E G P E E E E G G

Ryegrass G G P G E F G G F

Sorghum-Sudangrass G G P G E E G G F

Triticale G F P G G F G G P

Winter Wheat G P P G G F G G P

Other

Brassicas G E P G G E G G F

E=Excellent; G=Good; F=Fair; P=Poor/None 

Adapted from Managing Cover Crops Profitably, 3rd Edition
1 Brassicas commonly planted as cover crops include mustards, forage radish, canola and turnips.

TABLE 5.1. Uses of Cover Crops
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predict how SOC levels are affected by cropping 
and tillage systems [7]. Positive SCI values pre-
dict SOC levels will increase, while negative SCI 
values predict SOC levels will decrease [6]. There 
is more information about the SCI in Chapter 3.

Table 5.2 summarizes SCI values for various 
scenarios and highlights the importance of crop 
rotations and maintaining residues. Government 
programs, such as the Environmental Quality In-
centives Program and the Conservation Securities 
Program, do not currently use SCI values, but 
future payments related to carbon sequestration 
could potentially be based on SCI levels. Balkcom 
[1] examined the  
relationship between measured SOC values for 
various tillage and cover crop combinations after 
six years and predicted SCI values for one loca-
tion in the Southeast. Although a reasonable rela-
tionship between the SCI and measured SOC val-
ues was observed, there were discrepancies that 
indicated opportunities to improve the SCI for 
the Southeast. In lieu of this information, growers 
should be aware of how their cropping and tillage 
practices may be evaluated in the future with 
regard to potential carbon sequestration.

Choosing a Cover Crop
As with any good crop rotation, it is more desir-
able for grass cover crops to precede legume cash 
crops and for legume or broadleaf cover crops 
to precede grass cash crops. This practice helps 

reduce insect and disease problems attributed 
to monoculture systems and helps ensure good 
nitrogen management. A legume cover crop 
following a legume cash crop has the potential 
for excess nitrogen accumulation, and a grass 
cover crop following a grass cash crop has the 
potential for significant nitrogen immobilization. 
In the Southeast, choose cover crops to maxi-
mize biomass because the warm, humid climate 
promotes crop residue decomposition, resulting 
in loss of organic matter needed to maintain soil 
productivity. 

Cover crop mixtures enhance benefits associated 
with each plant type. For example, a legume/
grass mixture provides the benefits of nitrogen 
fixation from the legume and greater biomass 
production associated with the grass. Combined 
residues may result in nitrogen release that more 
closely matches the nitrogen needs of the fol-
lowing crop. Another example is combining two 
legume species with different times to maturity 
to extend the flowering period. This provides an 
extended period of enhanced beneficial insect 
habitat. Cover crop mixtures can increase seed 
costs and do require greater management.

COVER CROP MANAGEMENT
Cover crop management begins with determining 
the objectives for the cover crop and then select-
ing a cover crop (see previous sections). When 

Location
Soil  

series
Soil  

texture
Slope

(percent)
Scenario SCI

Watkinsville, 
Ga.

Cecil
Sandy 
loam

4

Monoculture cotton, spring chisel tillage 
Monoculture cotton, fall chisel tillage

Monoculture cotton, no-till
Cotton>annual rye, no-till

Cotton>corn>corn>tall fescue (pasture years)

-1.1

-1.8

0.12

0.36

0.61

Auburn,
Ala.

Marvyn
Loamy 
sand

3
Monoculture cotton, fall disk tillage

Monoculture cotton, no-till
Cotton>grazed rye cover crop, no-till

-0.82

0.27

0.42

TABLE 5.2. Management scenarios and Soil Conditioning Index (SCI) values for the Southern Piedmont region

Source: [6]
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first using cover crops, consider the additional 
management needs. For example, wheat might be 
a better choice than cereal rye for a winter cover 
crop if growers are new to cover crops. Cereal rye 
is taller and produces more biomass, making it 
more challenging to manage late in the spring. To 
reap the most benefits from them, be prepared 
to manage cover crops to the same extent as cash 
crops.

Cover crop benefits are usually maximized by 
operations that maximize biomass production, 

for example by planting as early as possible and 
terminating as late as possible. The planting 
window of the following cash crop is a primary 
consideration in cover crop termination timing. 
Timely spring termination of a cover crop avoids 
potential negative impacts. Excess residue can re-
tain moisture in wet years, resulting in cooler soil 
temperatures and delayed planting. Cover crops 
can deplete critical soil moisture in a dry spring. 
Decisions about termination need to be based on 
predicted weather patterns and labor availability. 
Table 5.3 summarizes characteristics of several 

Cover  
Crop

Variety1
Seeding rate  

(pounds per acre 
of pure live seed)2

Seeding 
depth 

(inches)

Dry matter 
(pounds per  

acre per year)
Comments

Black  
oats

SoilSaver 50–90 ½–1 3,000–7,000
Susceptible to winterkill,  

so plant in lower Coastal Plain.  
Excellent early-season weed control. 

Oats VNS3 D 80–110
B 110–140

½–1½ 2,000–8,000

Provides adequate ground cover,  
but the cover does not persist for  

as long as other cereals. Select varieties 
based on university trials  

and tolerance to cold temperatures. 

Rye
Elbon
Wrens  
Abruzzi

D 60–120
B 90–160

¾–2 3,000–10,000

Typically produces the most biomass  
of the cereals and is well adapted  

to different soil types.  
Excellent early-season weed control.

Ryegrass
Gulf

Marshall
D 10–20
B 20–30

0–½
2,000–9,000

Excellent soil builder, but can create  
problems for cash crop establishment. 
Excellent early-season weed control.

Wheat VNS
D 60–120
B 60–150

½–1½ 3,000–8,000
Typically the most inexpensive and  

plentiful seed. Concerns with Hessian fly  
if wheat for grain is also in the rotation.

Austrian 
winter peas

VNS
D 50–80
B 90–100

1½–3 3,000–5,000
Not tolerant of wet soil or drought  
and prefers well-drained heavy soils.

Crimson 
clover

AU Robin
AU Sunrise 

Dixie

D 15–20
B 25

¼–½ 3,500–5,500
Has reseeding potential  
due to early maturity.  

Can fix up to 150 pounds N per acre. 

Hairy vetch VNS
D 15–20
B 25–40

½–1½ 4,000–7,000 
More cold tolerant than clovers,  

but residue is less persistent.  
Can fix up to 200 pounds N per acre. 

TABLE 5.3. Characteristics of several cover crops used throughout the Southeast

1 Variety name is given when reported. 
2 “D” means drilled and “B” means broadcast.
3 “VNS” means variety not stated.
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optimizing cover crop biomass production and 
associated benefits. Nitrogen can be limiting for 
biomass production, particularly for grass cover 
crops. Most producers are reluctant to apply 
nitrogen fertilizer to cover crops due to the cost 
and the absence of a direct monetary return from 
the cover crop. Due to the inherent low fertility 
of many Southeastern soils, cover crops generally 
respond positively to 30–50 pounds of nitro-
gen per acre (Figure 5.1). Biomass increases of 
50–100 percent with nitrogen fertilization are not 
uncommon, particularly on sandy soils (Figure 
5.2). Growers who are new to cover crops may 
decide not to apply nitrogen fertilizer until they 
have more experience.

Cover crops should not be fertilized if your objec-

tive is nutrient scavenging. For soils with inher-
ent fertility (i.e., soils with more than 2.5 percent 
organic matter or with a history of manure appli-
cations) or when following an extremely dry year 
with limited cash crop nitrogen uptake, addition-
al nitrogen fertilizer is probably not needed and 
is not recommended. As cover crops decompose, 
their nutrients are released into the soil, but the 
availability of these nutrients does not always 
coincide with the following cash crop’s needs. 

Pests
Conservation tillage systems alter pest dynam-
ics due in large part to residues left on the soil 
surface. Effects on the cash crop can be positive 
or negative. Cover crops impact disease and 

ALABAMA [3] GEORGIA [8] TENNESSEE [4]

Cover crop North Central South
Limestone  

Valley
Piedmont

Coastal 
Plain

SPRING FALL

SUMMER

American   
jointvetch

Apr 15– 
July 1

Buckwheat
Apr 15– 
June 15

Apr 15– 
June 15

Apr 15– 
June 15

May 15–
Aug 1

Chufa
May 15– 
June 30

Clover alyce
May 15– 
June 15

Cowpeas
May 1– 
June 15

May 1– 
June 15

May 1– 
June 15

April 15–
July 1

Lablab  
(hyacinth beans)

Apr 15– 
July 1

Lespedeza  
(kobe), common

Feb 15– 
Mar 15

Feb 15– 
Mar 15

Feb 15– 
Apr 15

Millet,  
browntop

May 15– 
Aug 1

Apr 15– 
Aug 1

Apr 15– 
Aug 15

May 15– 
June 15

Millet, foxtail
May 1– 
Aug 1

Apr 1– 
Aug 15

Apr 1– 
Aug 15

May 15– 
Aug 1

Apr 15– 
Aug 1

Apr 15– 
Aug 15

May 15– 
June 15

Millet,  
Japanese

May 15– 
Aug 1

Apr 15– 
Aug 1

Apr 15– 
Aug 15

TABLE 5.4. Recommended planting dates for several summer and winter cover crops across select states1
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ALABAMA [3] GEORGIA [8] TENNESSEE [4]

Cover crop North Central South
Limestone  

Valley
Piedmont

Coastal 
Plain

SPRING FALL

SUMMER

Millet, pearl
Apr 20– 

Jul 1
Apr 15– 

Jul 1
Apr 1– 
Jul 15

April 15– 
July 15

May 15– 
June 15

Millet, proso
May 1– 
Aug 1

Apr 1– 
Aug 15

Apr 1– 
Aug 15

May 15– 
Aug 1

April 15– 
Aug 1

April 15– 
Aug 15

Partridge peas
Mar 15– 
May 1

Mar 15–
May 1

Rhizoma  
peanuts

Dec–early 
March

Sesame
May 15– 
June 15

Sesbania
May 15– 
June 15

Sorghum,  
forage

Apr 20– 
May 15

Apr 20– 
May 15

Apr 20– 
Jul 1

May 15– 
June 15

Sorghum- 
sudangrass

May 1– 
Aug 1

Apr 15– 
Aug 1

Apr 1– 
Aug 15

May 15– 
Aug 1

April 15– 
Aug 1

April 15– 
Aug 15

Soybeans
May 15–
June 15

Sudangrass
May 1– 
Aug 1

May 1– 
Aug 1

May 1– 
Aug 1

May 15– 
Aug 12

May 15– 
Aug 12

Apr 20– 
June 15

Sunn hemp
Apr 1– 
Sept 1

Apr 1– 
Sept 1

Apr 1– 
Sept 15

Teff grass
May 15– 
June 15

WINTER

Alfalfa
Aug 25– 
Sept 10

Sept 15– 
Oct 10

Sept 20– 
Oct 20

Mar 15– 
May 15

Aug 15– 
Sept 15

Barley
Sept 1– 
Nov 1

Sept 15– 
Nov 1

Sept 15– 
Nov 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Sept 15– 
Nov 1

Black oats n/a n/a
Sep 15– 
Nov 1

Caley peas  
(rough/winter)

Sept 15– 
Oct 30

Sept 15– 
Oct 30

Sept 15– 
Oct 30

Canola
Aug 25–

Oct 1
Sep 1– 
Oct 15

Sep 1– 
Oct 15

Clover,  
arrowleaf

Aug 25– 
Sept 10

Sep 15– 
Sept 20

Sep 10– 
Oct 10

Aug 15– 
Oct 1
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ALABAMA [3] GEORGIA [8] TENNESSEE [4]

Cover crop North Central South
Limestone  

Valley
Piedmont

Coastal 
Plain

SPRING FALL

WINTER

Clover, ball
Sept 1– 
Oct 31

Sept 1– 
Oct 31

Sept 1– 
Oct 31

Clover,  
berseem

Oct 15–
Nov 1

Clover,  
crimson

Aug 25–Oct 1
Sept 1– 
Oct 15

Sept 15– 
Nov 15

Aug 25– 
Sept 10

Sept 15– 
Sept 20

Sept 10– 
Oct 10

Aug 15– 
Oct 1

Clover, red
Sept 15–Nov 15

Feb 2–Apr 1
Sept 15–Nov 15

Feb 2–Apr 1
Sept 15– 
Nov 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Feb 15– 
Apr 1

Aug 15– 
Oct 1

Clover,  
subterranean

Aug 25– 
Oct 1

Sept 1– 
Oct 31

Sept 1– 
Oct 31

Sept 15– 
Oct 10

Sept 15– 
Oct 10

Sept 15– 
Oct 10

Clover, white 
(ladino)

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Feb 15– 
Apr 1

Aug 15– 
Oct 1

Lupine  
(blue, white)

Aug 25–Oct 1
Apr 1–15

Sept 1–Oct 15
Apr 1–15

Sept 1–Oct 15
Apr 1–15

Sept 15–30
Sept 15– 
Oct 15

Oct 15– 
Nov 15

Mustard
Aug 25– 

Oct 1
Sept 1– 
Oct 15

Sept 1– 
Oct 15

Oats
Sept 1– 
Nov 1

Sept 15– 
Nov 1

Sept 15– 
Nov 15

Sept 15– 
Oct 15

Sept 15–
Oct 15

Sept 15– 
Oct 15

Feb 20–
Apr–1

Sept 15–
Oct 1

Radish
Aug 25– 

Oct 1
Sept 1– 
Oct 15

Sept 1– 
Oct 15

Rye
Sept 1– 
Nov 1

Sept 15– 
Nov 1

Sept 15– 
Nov 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Aug 15– 
Oct 1

Ryegrass
Aug 25– 

Oct 1
Sept 1– 
Oct 15

Sept 15– 
Nov 1

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Feb 20– 
Apr 1

Aug 15– 
Oct 15

Sweetclover
Sept 15– 
Oct 10

Sept 15– 
Oct 10

Feb 20– 
Apr 1

Aug 15– 
Oct 1

Triticale
Sept 1– 
Nov 1

Sept 15– 
Nov 1

Sept 15– 
Nov 15

Oct 15– 
Nov 15

Turnips
Aug 25– 

Oct 1
Sept 1– 
Oct 15

Sept 1– 
Oct 15

Apr 15– 
June 1

Aug 15– 
Oct 1

Vetch,  
common

Sept 15– 
Oct 15

Sept 15–
Nov 1

Vetch, hairy
Sept 1– 
Oct 15

Sept 1– 
Oct 15

Sept 15– 
Nov 1

Sept 15– 
Oct 15 C

Sept 15– 
Oct 15

Sept 15–
Nov 1

Aug 15– 
Oct 15

Wheat
Sept 1– 
Nov 1

Sept 15– 
Nov 1

Sept 15– 
Nov 15

Sept 15– 
Oct 15

Sept 15– 
Oct 15

Oct 15 –
Nov 1

Aug 15–
Nov 1

Winter peas
Sept 1– 
Oct 15

Sept 1– 
Oct 15

Sept 1– 
Oct 15

Sept 15– 
Oct 30

Sept 15– 
Oct 30

Sept 15– 
Oct 30

Aug 15– 
Oct 1

3 Sources for each state are in bracketed numbers.
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Cover crops may be adversely affected by carry-
over of herbicides applied to the previous crop. 
Read the herbicide label carefully or seek local 
expertise.

With the vast number of potential combinations 
of crops, cover crops and diseases, consult local 
experts and practitioners to ensure that selected 
cover crops will minimize the potential for pest 
problems. 

TERMINATION OF COVER CROPS
Cover crop termination influences soil tempera-
ture, soil moisture, tillage, cash crop planting and 
weed suppression. It also affects the amount of 
nitrogen fixed by legumes or scavenged by grass 
as well as subsequent nitrogen release through 
cover crop decomposition and nitrogen uptake 
by the cash crop. In addition to the following 
information, Balkcom [2] published a manage-
ment guideline to further assist growers in the 
Southeast in cover crop termination decisions to 
enhance crop productivity.

Timing of Cover Crop Termination
Due to complex interactions, the decision on 
termination timing must be site and situation 
specific, and should consider a number of factors 
[2]. A general rule is to terminate winter cover 

crops two to four weeks prior to the anticipated 
cash crop planting date. Table 5.5 summarizes the 
general effects expected following early termina-
tion or late termination. 

The effects shown in Table 5.5 assume that the 
cover crop is suited to the climatic conditions and 
that the growing season is sufficient to produce 
adequate biomass. As a general rule, the mini-
mum level of biomass needed to provide a good 
return on the investment of growing a cover crop 
is 4,000 pounds per acre, but lesser amounts 
can reduce erosion rates. Cover crop termination 
dates are often dictated by the target date for 
planting the subsequent cash crop. For example, 
early-planted corn (February through March) 
significantly shortens the cover crop growing 
season and eliminates the option of late termi-
nation. Consider planting the cash crop last on 
cover-cropped fields or using a shorter-season 
hybrid.

Terminating a cover crop two to four weeks 
before cash crop planting allows residues to dry 
out and become “brittle.” This enables planting 
equipment to easily cut through the residue. 
When cover crops are first terminated, the fresh, 
wet residue is harder to cut and can result in 
considerable dragging of residue by implements. 
In some cases, residue can become trapped in the 
seed furrow, a condition known as “hairpinning.” 
This reduces seed-soil contact, resulting in poor 

EARLY TERMINATION LATE TERMINATION

Less biomass More biomass

Increases time for replenishment of soil water
Higher soil moisture retention  

throughout the growing season

Early-season soil warming is enhanced Cooler soils throughout the growing season

Reduces phytotoxic effects from decomposing residues
Weed control from shading and  

allelopathic compounds enhanced

Decreases survival of disease inoculum Greater N contribution from legumes

Longer decomposition time for residue  
that improves some equipment operation

Cover crop reseeding enhanced, if applicable

Improves short-term N mineralization  
from low C:N ratio cover crops

Cover crop residue, particularly grasses,  
will persist for longer periods of time

TABLE 5.5. Effects of early and late cover crop termination timing 
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as effective under a prolonged drought situation. 

Table 5.6 illustrates differences between three 
tillage systems following a simulated 2-inch 
rain. Conservation tillage combined with resi-
due resulted in the highest infiltration amounts, 
which is equivalent to approximately one week of 
cotton water demand during the peak water use 
period. In contrast, because of runoff- and evap-
oration-related water losses in the conventional 
tillage system, the amount of water available 
only met approximately two days of cotton water 
demand under the same growing conditions. 

Soil Temperature Fluctuations
In high-residue conservation systems, cover crop 
residues will reduce the amount of solar radi-
ation reaching the soil surface. This results in 
cooler soils in the spring that are slower to warm 
up compared with conventionally tilled soils. 
Cover crop residues reduce daily fluctuations 
of soil temperature and reduce the difference 
between daily soil temperature maximums and 
minimums. The cooler soil temperatures ben-
efit cash crops throughout the summer but can 
delay spring planting. Starter fertilizer applied at 
planting of a summer crop can sometimes offset 
the negative effects of cool, wet soil and delayed 
planting, but the cold and wet soils are the more 
critical factors affecting germination and ear-
ly-season growth. 

Delay Planting

The effect of reduced soil temperatures on crop 
growth is greater in northern areas of a crop’s 
adapted zone. Residue removal from the zone 
of seed placement—by using row cleaners, for 

example, or in strip-till systems—will increase 
soil temperature in the seed zone and decrease 
the amount of residue that comes in contact with 
the seed. This results in better seed-soil contact 
and fewer allelopathic effects from residue on the 
developing seedling. 

To optimize plant growth, summer crops should 
be planted according to soil temperature rather 
than calendar date. A delay in planting to let the 
soil warm up, especially with favorable growing 
degree days in the post-planting forecast, can 
eliminate associated stand establishment issues. 
For example, soil temperatures for cotton should 
be 65 degrees at seed-placement depth by 8 a.m., 
with the possibility of accumulating at least 50 
growing degree days following planting to help 
ensure a good stand. A soil thermometer is easily 
obtained, practical and inexpensive. Use it in 
conjunction with local recommendations to guide 
planting dates for cash crops and to avoid cool, 
wet soil conditions that can persist with high-res-
idue cover crops. 

Starter Fertilizer

In nitrogen-limited soils, applying 25–50 pounds 
of nitrogen per acre as a starter fertilizer to cash 
crops following small-grain cover crops is a good 
management practice. Although yield increases 
from starter nitrogen applications are depen-
dent on rainfall and crop, they occur frequently 
enough to justify the practice. Starter fertilizers 
can also benefit crops planted into high residue. 
Because soils beneath cover crop residue are 
typically cooler, nutrient availability is decreased. 
Early-season growth of the cash crop is almost 
always enhanced with starter fertilizers that 
contain nitrogen or a combination of nitrogen 

Tillage treatment Infiltration (percent) Available water remaining (days)1

Conservation tillage with residue 95 5.4–7.6 

Conservation tillage without residue 58 3.3–4.6

Conventional tillage; No deep tillage 28 1.6–2.2

TABLE 5.6. Tillage and residue effects on infiltration in a Southern Coastal Plain soil following a simulated 2-inch 
rainfall

1 Based on a water use rate for a cotton crop during peak bloom (0.25 to 0.35 inches per day). Assumes no evaporative losses for 
illustrative purposes.


