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Sunn hemp (Crotalaria juncea L.) is a tropical legume that produces plant biomass and nitrogen (N) quickly. Our objectives were
to assess the growth of a new sunn hemp cultivar breed to produce seed in a temperate climate and determine the residual N
effect on a rye (Secale cereale L.) cover crop in east-central Alabama from 2007 to 2009. Plant populations, plant height, stem
diameter, biomass production, and N content were determined for two sunn hemp planting dates, following corn (Zea mays L.)
and wheat (Triticum aestivum L.) harvest, across different seeding rates (17, 34, 50, and 67 kg/ha). Rye biomass was measured
the following spring. Sunn hemp biomass production was inconsistent across planting dates, but did relate to growing degree
accumulation. Nitrogen concentrations were inversely related to biomass production, and subsequent N contents corresponded to
biomass levels. Neither planting date nor seeding rate affected rye biomass production, but rye biomass averaged over both planting
dates following wheat/sunn hemp averaged 43% and 33% greater than rye following fallow. Rye biomass following corn/sunn hemp
was equivalent to fallow plots. Early planting dates are recommended for sunn hemp with seeding rates between 17 and 34 kg/ha
to maximize biomass and N production.

1. Introduction

Nitrogen (N) fertilizer costs are volatile and alternative N
sources (such as legumes) are receiving renewed interest.
In the southeastern United States, winter annual legumes
are commonly incorporated into crop rotations and can
contribute considerable biomass and N during the tradi-
tional winter fallow period. Legume biomass production
is a major factor determining legume N contribution [1].
Nitrogen accumulation is highly variable and dependent
upon environment, legume selection, planting date, ter-
mination, growth stage, and management strategy [1–3].
Throughout the Southeast, warm-season legumes, such as
cowpea (Vigna unguiculata L.), sericea lespedeza (Lespedeza
cuneata L.), and soybean (Glycine max L.) are currently
available to producers for use as warm season cover crops,
but they cannot produce substantial biomass or N in a
short period of time. Sunn hemp, a nontraditional tropical

legume, can also be used as a warm season cover crop across
the Southeast. “Tropic Sun”, the most extensively studied
cultivar, has been shown to produce 5.9 Mg/ha biomass
and contribute 134–145 kg/ha N in a 9–12-week period
[4]. This rapid biomass production enables sunn hemp to
serve as a summer cover between warm-season harvest and
cool-season planting that could also reduce summer fallow
weed populations [5], while decomposing biomass N may
supplement N requirements for a subsequent crop. A winter
cover crop, such as rye, could sequester N produced from
decomposing sunn hemp biomass [2]. Late planting dates
[6] and low innate fertility of southeastern soils normally
limit rye biomass production and subsequent benefits for
conservation systems [7]. Typically, commercial N fertilizer
is required to promote maximum biomass production, but
this is a difficult expense for growers to justify when the cover
crop is not harvested as a marketable product, such as grain
production [8]. However, rye is very effective at scavenging
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Table 1: Monthly precipitation recorded during each sunn hemp and rye growing season from 2007 to 2009 in east-central Alabama.

Sunn hemp growing season precipitation (mm)a Rye growing season precipitation (mm)a

Month 2007-2008 2008-2009 Averageb Month 2007-2008 2008-2009 Averageb

June 29.2 50.3 99.1 Dec. 94.5 82.3 93.7

July 173.2 126.2 111.1 Jan. 110.7 52.1 95.8

Aug. 82.8 252.0 102.1 Feb. 101.9 105.2 91.8

Sep. 55.9 18.8 85.1 Mar. 77.5 243.6 146.1

Oct. 75.4 83.1 71.3 Apr. 100.6 109.2 97.7

Nov. 54.6 92.7 106.9

Total 471.2 623.1 575.7 Total 485.1 592.3 525.0
a
Alabama Mesonet Weather Data.

b1999–2009 means. Data not available prior to these years.

Table 2: Growing degree days measured for sunn hemp during the 2007 and 2008 growing seasons in east-central Alabama.

Month
Sunn hemp growing degree daysa

Wheat 2007 Wheat 2008 Corn 2007 Corn 2008

PD1b PD2b PD1 PD2 PD1 PD2 PD1 PD2

June 404.4 163.3 332.5 86.7

July 544.4 544.4 538.9 538.9

Aug. 313.9 499.2 359.4 295.8 18.6 163.9

Sep. 458.1 458.1 439.4 369.2

Oct. 300.8 325.3 227.5 247.8

Nov. 32.8 17.5

Total 1262.8 1206.9 871.4 985.0 1054.7 834.7 830.8 634.5
a
GDD until termination. Calculated as [(maximum temp. + minimum temp.)/2] −10◦C.

bPlanting date of sunn hemp immediately after cash crop harvest (PD1) and planting date of sunn hemp 2 weeks after cash crop harvest (PD2).

residual soil N with its extensive root system [9]. Augmenting
winter cover crop growth with available N from sunn hemp
biomass could enhance aboveground biomass production
and improve associated cover crop benefits, while potentially
reducing producer input costs.

“Tropic Sun” cannot produce viable seed in the conti-
nental United States except for extreme southern locations of
Florida and Texas [5, 10]; thus, limited production elevates
seed prices. Recent Auburn University breeding efforts have
produced a new sunn hemp cultivar, “AU Golden”, capable of
producing viable seed in the Southeast [10]. Furthermore,
it is the only sunn hemp cultivar breed for production
in temperate environments. As a result, general agronomic
information is required to develop broad guidelines for
using this legume across the Southeast. Therefore, the study
objectives were to (i) assess “AU Golden” performance as a
summer cover crop for two different planting dates following
corn and wheat harvest across different seeding rates; and (ii)
evaluate residual sunn hemp biomass and N content effects
on a cereal rye winter cover crop.

2. Materials and Methods

The experiment was conducted from 2007 to 2009 at the
Plant Breeding Unit (PBU) near Tallassee, AL on a Wickham
sandy loam (fine-loamy, mixed, semiactive, thermic Typic
Hapludults). Soil extractable nutrients (P, K, Mg, Ca) ranged
from medium to high; pH was 6.7–7.1. Recommendations

from Auburn University Soil Testing Laboratory were fol-
lowed during the experiment [11].

The experimental design was a randomized complete
block with a split-plot treatment restriction in four replicates.
Plot dimensions were 2.2 by 6.7 m (2007-2008) and 2.2
by 10 m (2008-2009). Smaller experimental plots were used
the first year because our seed supply was minimal for
the new sunn hemp cultivar. Main plot treatments were
sunn hemp planted immediately after cash crop harvest
(PD1) or two weeks after cash crop harvest (PD2). The
planting dates immediately after harvest of both crops were
chosen to maximize the sunn hemp growing season and
subsequent benefits associated with sunn hemp. The two-
week interval following the initial planting date was chosen
to put some pressure on sunn hemp to see how it would
perform with a shorter growing season following corn and
in dry, hot growing conditions following wheat. Planting
dates following wheat corresponded to 8 June 2007 and 11
June 2008 for PD1 and 22 June 2007 and 26 June 2008
for PD2. Planting dates following corn corresponded to 17
August 2007 and 22 August 2008 for PD1 and 31 August
2007 and 5 September 2008 for PD2. Subplots were seeding
rates corresponding to 17, 34, 50, and 67 kg/ha. A Great
Plains no-tillage drill (Great Plains Mfg., Salina, KS) set on
18 cm row spacing seeded sunn hemp into each existing crop
residue. The experiment was established following wheat and
corn harvest each year. Fall armyworms (FAW) (Spodoptera
frugiperda (J.E. Smith)) were discovered on 10 September
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Table 3: Sunn hemp population, plant height, and stem diameter for planting date (PD) and seeding rate (SR) planted after wheat and corn
harvest during 2007 and 2008 in east-central Alabama.

Population (plant/m2) Height 12 WAPa (cm) Stem diameter (mm)

Treatment 2007 2008 2007 2008 2007 2008

Wheat

Sunn hemp planting date

PD1b 73.8 80.5 155.2 173.3 4.84 6.61

PD2c 55.4 107.0 131.7 180.0 4.18 5.61

LSD0.05 21.4 19.1 10.1 16.9 0.82 0.90

Sunn hemp seeding rate (kg/ha)

17 31.5 46.0 145.5 172.4 4.77 6.97

34 53.8 66.0 141.5 174.5 4.66 6.33

50 77.5 102.5 149.1 183.3 4.38 6.07

67 95.5 160.5 138.0 176.4 4.22 5.07

LSD0.05 25.0 17.0 12.2 9.1 0.76 0.89

Corn

Sunn hemp planting date

PD1d 51.0 105.0 76.8 128.8 3.68 4.45

PD2e 27.3 100.8 93.7 128.6 3.85 4.35

LSD0.05 17.3 20.4 21.7 34.3 0.71 0.72

Sunn hemp seeding rate (kg/ha)

17 20.5 56.5 79.5 127.3 3.68 4.96

34 28.0 85.0 85.7 129.0 3.94 4.48

50 44.0 121.5 84.3 128.7 3.65 4.23

67 64.0 148.5 91.5 129.7 3.77 3.94

LSD0.05 17.2 17.0 9.9 8.2 0.69 0.54

ANOVA (P > F)

Wheat

PD 0.0781 0.0145 0.0015 0.3461 0.0831 0.0344

SR 0.0002 0.0000 0.2877 0.1017 0.4230 0.0025

PD × SR 0.7331 0.0067 0.1650 0.0063 0.9620 0.8520

Corn

PD 0.0122 0.6108 0.0912 0.9862 0.5620 0.7309

SR 0.0002 0.0000 0.1201 0.9367 0.8130 0.0068

PD × SR 0.0591 0.0113 0.2353 0.9438 0.3348 0.9400
a
WAP: weeks after planting.

bPlanting date on 8 June 2007 and 11 June 2008.
cPlanting date on 22 June 2007 and 26 June 2008.
dPlanting date on 17 August 2007 and 22 August 2008.
ePlanting date on 31 August 2007 and 5 September 2008.

2007 in PD1 plots following corn. An insecticide application
of Karate 8 Z (lambda-cyhalothrin) did not prevent FAW leaf
defoliation during early growth stages, which likely affected
experimental results in 2007 by lowering biomass potential.

Sunn hemp populations were measured 4 weeks after
planting (WAP) by counting all emerged sunn hemp in
one 0.25 m2 quadrant from each plot. At 12 WAP, final
plant heights and stem diameters 0.33 m aboveground were
measured in each plot from 10 random plants. Aboveground
sunn hemp biomass was also randomly collected from two
0.25 m2 quadrants 12 WAP. Plants were terminated at 50%
bloom stage by applying glyphosate (N-(phosphonomethyl)
glycine), a cheap, systemic, nonselective herbicide that is
popular in the region, to ensure adequate termination and

prevent seed production. Plant biomass was dried in a forced
air oven at 55◦C for 72 h, weighed, and ground using Wiley
(Thomas Scientific, Swedesboro, NJ) followed by cyclone
(UDY Corp., Fort Collins, CO) sample mills to pass a 1 mm
screen. A LECO TruSpec CN analyzer (LECO Corp., St.
Joseph, MI) measured total carbon (C) and N. Sunn hemp
N content was the product of average biomass (kg/ha) and
average total N concentration (g/kg).

Planting equipment used for sunn hemp also seeded
“Elbon” rye at 101 kg/ha into standing terminated sunn
hemp residue for both previous crop phases on 13 November
2007 and 10 November 2008. Additional rye was drilled
into alleys (8.7 by 10 m (2007-2008), 8.7 by 13.3 m (2008-
2009)) adjacent to each test location that served as controls
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Table 4: Sunn hemp biomass yield, N concentration, and N content for planting date (PD) and seeding rate (SR) when planted after wheat
harvest and corn harvest during 2007 and 2008 in east-central Alabama.

Biomass yield (Mg/ha) N concentration (g/kg) N content (kg/ha)

Treatment 2007 2008 2007 2008 2007 2008

Wheat

Planting date

PD1a 4.0 4.5 15.6 26.5 62.9 116.7

PD2b 2.0 6.6 11.5 13.8 21.5 90.7

LSD0.05 1.0 1.0 5.7 5.1 15.7 40.8

Seeding rate (kg/ha)

17 2.5 5.6 13.6 20.6 35.7 107.1

34 2.9 5.5 13.9 20.5 43.3 104.3

50 3.2 5.8 13.4 19.0 44.7 101.9

67 3.2 5.4 13.4 20.5 45.0 101.5

LSD0.05 0.9 1.4 3.5 7.1 22.3 36.8

Corn

Planting date

PD1c 0.8 3.2 35.4 16.8 27.6 48.9

PD2d 1.6 3.3 25.8 17.0 40.3 52.7

LSD0.05 0.7 2.7 3.7 7.0 19.8 26.1

Seeding rate (kg/ha)

17 1.2 3.1 31.3 17.6 35.0 47.0

34 1.3 3.7 29.6 17.4 36.6 64.3

50 0.9 3.4 28.8 16.9 25.1 46.9

67 1.3 3.0 32.7 15.9 39.2 44.8

LSD0.05 0.3 1.0 5.2 4.6 10.1 17.5

ANOVA (P > F)

Wheat

PD 0.0026 0.0002 0.1291 0.0000 0.0000 0.1701

SR 0.3701 0.9363 0.9884 0.9587 0.8055 0.9873

PD × SR 0.5462 0.9598 0.4831 0.9853 0.9219 0.8714

Corn

PD 0.0261 0.9289 0.0000 0.9344 0.1664 0.7334

SR 0.0286 0.4183 0.4260 0.8693 0.0447 0.1025

PD × SR 0.0169 0.2708 0.7515 0.6596 0.2085 0.2750
a
Planting date on 8 June 2007 and 11 June 2008.

bPlanting date on 22 June 2007 and 26 June 2008.
cPlanting date on 17 August 2007 and 22 August 2008.
dPlanting date on 31 August 2007 and 5 September 2008.

to estimate rye production without sunn hemp. Prior to
rye establishment, fifteen soil cores (2.5 cm diam.) were
randomly collected from the surface 15 cm of each plot. Soils
were dried at 105◦C for 24 h in a forced air oven and sieved
with a 2 mm screen. Initial ammonium (NH4–N) and nitrate
(NO3–N) concentrations were determined colorimetrically
with a microplate reader [12]. Aboveground rye biomass was
randomly measured from two 0.25 m2 quadrants in each plot
and four different sections of each control area on 11 April
2008 and 23 April 2009. These dates correspond to typical
termination dates for a rye cover crop preceding summer
cash crop planting for the Southeast. Biomass samples were
processed as previously described for sunn hemp biomass.

Data were analyzed by previous crop and year using
SAS (SAS Institute Inc., Cary, NC) MIXED procedure.
Replication × planting date was random, while planting
date, seeding rate, and interactions were fixed. Protected
least significant differences compared treatment means when
significant F-tests (P≤ 0.05) were observed among measured
traits.

3. Results and Discussion

Weather data records were unavailable prior to 1999 at
the experimental location, so a 10-yr average was used to
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Table 5: Rye biomass yield and sunn hemp biomass carbon to nitrogen ratio for planting date (PD) and seeding rate (SR) when planted
after wheat and corn harvest during 2007 and 2008 in east-central Alabama.

Rye biomass yield (Mg/ha) Sunn hemp C : N ratio

Treatment 2008 2009 2007 2008

Wheat-sunn hemp

Sunn hemp planting date

PD1a 2.2 6.5 31.2 18.3

PD2b 2.1 8.4 41.0 36.4

LSD0.05 1.2 2.4 16.4 8.0

Sunn hemp seeding rate (kg/ha)

17 2.2 6.8 38.2 26.3

34 2.4 7.3 34.8 27.6

50 2.0 8.3 35.7 28.5

67 2.1 7.3 35.7 27.2

LSD0.05 0.59 1.7 11.3 11.2

Controlc 1.5 5.6

Corn-sunn hemp

Sunn hemp planting date

PD1d 2.0 3.3 12.6 30.5

PD2e 2.3 3.3 17.9 29.3

LSD0.05 0.6 2.3 2.0 14.7

Sunn hemp seeding rate (kg/ha)

17 2.5 3.7 15.0 29.9

34 1.9 3.7 15.6 26.8

50 2.1 3.1 16.0 33.2

67 2.1 2.7 14.2 29.8

LSD0.05 0.78 1.1 2.8 9.6

Controlc 2.3 3.2

ANOVA (P > F)

Wheat-sunn hemp

PD 0.7237 0.1038 0.1947 0.0001

SR 0.6203 0.3554 0.9311 0.9825

PD × SR 0.8267 0.9734 0.4776 0.8164

Corn-Sunn hemp

PD 0.2901 0.9597 0.0000 0.8359

SR 0.5952 0.1594 0.5733 0.5913

PD × SR 0.5709 0.0537 0.8235 0.9360
a
Planting date on 8 June 2007 and 11 June 2008.

bPlanting date on 22 June 2007 and 26 June 2008.
cSamples collected from fallow areas and not included in statistics.
dPlanting date on 17 August 2007 and 22 August 2008.
ePlanting date on 31 August 2007 and 5 September 2008.

estimate a “normal” growing season (AWIS Weather Ser-
vices, Inc., Auburn, AL). On average, the site received below
average precipitation during the 2007 sunn hemp growing
season, while the 2008 growing season received greater than
average rainfall, especially during August (Table 1). Sunn
hemp growing degree days (GDDs) were calculated monthly,
until the crop was terminated. In general, sunn hemp GDD
accumulation was greater during the 2007 growing season
compared to 2008 (Table 2).

3.1. Sunn Hemp following Wheat. Planting date did not affect
plant populations measured 4 WAP, but plant populations
increased as seeding rates increased during the 2007 growing

season (Table 3). In 2008, plant populations were greater
two weeks after cash crop harvest compared to immediately
after cash crop harvest, while higher seeding rates resulted
in higher observed plant populations (Table 3). Populations
were greater in 2008 than 2007 (Table 3) and that was
attributed to increased early season precipitation in 2008
(Table 1).

Sunn hemp planted immediately after wheat harvest was
18% taller 12 WAP compared to PD2 in 2007 (Table 3). In
2008, an interaction (P > F = 0.0063) was observed between
planting date and seeding rate for heights measured 12 WAP
(Table 3). Plant heights were greater for PD2, except at the
50 kg/ha seeding rate. Stem diameter was thicker for PD1
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across the 2008 growing season (Table 3). Stem diameter also
decreased as seeding rates increased in 2008 (Table 3). These
results were similar to findings from a previous study that
examined sunn hemp growth [13].

In 2007, there was 50% more sunn hemp biomass
produced for PD1 compared to PD2 (Table 4). However,
47% more biomass was measured for PD2 compared to PD1
in 2008 (Table 4). The differences in biomass production
between planting dates and growing seasons can be explained
by the difference in GDD accumulation. Growing degree day
accumulation was greater for PD1 in 2007, but in 2008, GDD
accumulation was greater for PD2 (Table 2). Sunn hemp N
concentration was not affected by planting date or seeding
rate in 2007, but planting date did affect N concentration in
2008. In 2008, N concentration was 92% greater following
PD1 than for PD2 (Table 4). The highest N concentration
corresponded to the lowest plant biomass measured during
that year, which may have corresponded to a simple dilution
effect of the N concentration. The corresponding N contents
were only affected by planting date in 2007 (Table 4). The
N content measured from PD2 was 66% lower compared
to the N content from PD1 (Table 4). The difference can
be primarily attributed to the difference in biomass levels
between PD1 and PD2 during the 2007 growing season.
In addition, the lower biomass levels produced in 2007
corresponded to low N content values compared with 2008
N content levels.

3.2. Sunn Hemp following Corn. Plant populations measured
4 WAP were affected by planting date in 2007, but no
difference was observed in 2008 (Table 3). The first planting
date resulted in 87% more emerged plants compared to
PD2. Despite no differences observed between planting
dates in 2008, the number of emerged plants were much
greater compared to the 2007 growing season (Table 3).
Seeding rate affected emerged plants during both years with
an increase in emerged plants as seeding rate increased
(Table 3). However, an interaction was observed in both
growing seasons between seeding rate and planting date. The
interaction can be attributed to the inconsistent response of
emerged plants within seeding rates across the planting dates
(data not shown). Final plant heights measured 12 WAP
were not affected by planting date or seeding rate during
either growing season (Table 3). In 2007, stem diameter was
not affected by planting date or seeding rate, but in 2008,
stem diameter decreased as seeding rate increased (Table 3).
Sunn hemp biomass measured following PD2 was twice the
biomass amounts measured following PD1 in 2007 (Table 4).
However, reduced PD1 biomass yields were affected by FAW
damage. The FAW damage reduced biomass levels that also
affected treatments randomly. The later planted sunn hemp
received less FAW damage. As a result, an interaction was
observed between planting date and seeding rate that has
no agronomic importance (Table 4). In 2008, no differences
were observed between sunn hemp biomass levels across
planting dates or seeding rates (Table 4). Average sunn hemp
biomass levels were lower following corn than biomass levels

previously reported for “Tropic Sun”. “Tropic Sunn” biomass
amounts were reported as 4.4–6.8 Mg/ha in Georgia [14],
4.5 Mg/ha in Florida [3], and 4.6–6.0 Mg/ha in Alabama [4].
The later sunn hemp planting dates following corn reduced
biomass levels compared to levels observed following wheat.
The greatest GDD accumulation for sunn hemp following
corn was observed in 2007 (Table 2), but this coincided with
FAW damage.

Sunn hemp N concentration was only affected by
planting date in 2007 and corresponded to a 37% increase for
PD1 compared to PD2 (Table 4). Similar to N concentrations
following wheat, the lowest plant biomass corresponded to
the highest N concentration. Sunn hemp N content was only
affected by seeding rate during the 2007 growing season
(Table 4). The major difference among seeding rates was
related to a very low biomass level for one seeding rate
that was confounded with the FAW pressure that year. Sunn
hemp N content following corn was lower compared to
other studies across the Southeast, but those studies used a
different sunn hemp cultivar [2–4].

3.3. Sunn Hemp Effect on Rye. Precipitation received from
December 2007 to April 2008 was similar to the 10-year
average, except for the month of April (Table 1). The amount
of rainfall recorded was approximately half the amount
usually received. The amount of rainfall received during
the 2008-2009 growing season exceeded the 10 year average
(Table 1). This increase can be attributed to a much wetter
March, despite lesser rainfall amounts recorded in December
and January compared to the average (Table 1). Inorganic
N concentrations were low prior to rye establishment for
both growing seasons. Soils averaged 1.9 mg/kg NH4–N and
2.7 mg/kg NO3–N for the 2007-2008 growing season and
5.7 mg/kg NH4–N and 7.3 mg/kg NO3–N for the 2008-
2009 growing season. Although rye may have used the
initial inorganic N present in the soil, the N concentrations
observed were much lower than N concentrations and
subsequent N content values available from sunn hemp
residue (Table 4).

Sunn hemp planting date or seeding rate following wheat
or corn showed no effect on rye biomass production in
2008 (Table 5). However, rye biomass following wheat/sunn
hemp, averaged over both planting dates, was 43% greater
than rye biomass following fallow plots (Table 5). In contrast,
rye biomass following corn/sunn hemp planting dates was
equivalent to the control plots (Table 5). Rye biomass pro-
duced during the 2009 growing season was also not affected
by planting date or seeding rate following wheat/sunn hemp,
but rye biomass averaged over both planting dates was 33%
greater compared to following fallow plots (Table 5). Similar
to the previous growing season, rye biomass following
corn/sunn hemp planting dates was equivalent to fallow
plots, but rye biomass production was increased compared
to 2008 (Table 5). The increase in rye biomass observed
during 2009 corresponds with increased inorganic N levels
present in the soil, but also coincides with increased sunn
hemp biomass levels (Table 4). Similar rye biomass yields
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were reported in other studies across the Southeast [15] and
Midwest [16, 17].

Planting sunn hemp immediately after cash crop har-
vest maximized sunn hemp biomass production. Previous
studies also indicated that delayed planting reduced sunn
hemp biomass production [13, 18]. However, an interaction
between planting date and seeding rate was observed for
rye biomass following corn/sunn hemp in 2009 (Table 5).
The interaction can be attributed to inconsistent differences
in rye biomass levels between the two lowest seeding rates
across planting dates (data not shown). The C : N ratio
of sunn hemp biomass is a predictor for the availability
of N contained in residue for crops following sunn hemp
termination. Low ratios (i.e., <20 to 1) result in net N
mineralization, while high ratios (i.e., >30 to 1) result in net
immobilization of N [19]. The C : N ratio of sunn hemp was
only affected by planting date for sunn hemp following corn
in 2007 and sunn hemp following wheat in 2008 (Table 5).
In both cases, the C : N ratio was lower for PD1. These
lower C : N ratios can be attributed to low biomass levels and
high N concentrations for PD1 (Table 4). Despite low C : N
ratios indicating increased N mineralization, no differences
in rye biomass production could be linked to sunn hemp
C : N ratios. Rye was planted after sunn hemp began losing
leaves, which contain considerable N and subsequently
decompose quickly due to low C : N ratios [4]. Leaves can
account for 10–15% of biomass [20], but leaf contribution
was not accounted for before biomass collection. Despite
not accounting for leaf contribution, rye is an excellent
scavengern of residual N [9], but rye biomass levels indicate
leaf N concentration was minimal in this experiment.

4. Conclusions

Growing degree days affected sunn hemp biomass produc-
tion and subsequent N contents; higher biomass levels were
produced following wheat compared to corn. Seeding rates
appeared to have a minimal effect on biomass production,
regardless of planting date, which indicated the lower seeding
rates (17–34 kg/ha) are adequate, thus reducing seed cost.
Rye biomass averaged 43% and 33% greater than rye
following fallow for both planting dates in the wheat/sunn
hemp system. However, rye following sunn hemp in the
corn system did not result in increased biomass levels
compared to fallow plots. Lower sunn hemp biomass levels
following corn can be attributed to less GDD accumulation,
although biomass levels following corn in 2008 were much
greater than 2007 levels that were reduced by FAW damage.
The N production from decomposing sunn hemp biomass
utilized in certain crop rotations combined with additional
advantages, such as erosion control and potential SOM
accumulation, can benefit southeastern producers that utilize
winter cover crops.
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