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ABSTRACT

Use of winter cover crops is an integral component of conservation systems in corn (Zea mays
L.) and cotton (Gossypium hirsutum L.). A field experiment was initiated in 2004 to evaluate
weed suppression provided by winter cover crops in a conservation-tillage corn and cotton
rotation. Rotation for winter cover crops included clover (7rifolium incarnatum L.) preceding
corn and rye (Secale cereale L.) preceding cotton. The covers were planted at five different
planting dates based on thirty year average first frost. Termination dates in the spring were 4, 3,
2 and 1 week prior to cash crop planting, based on thirty year average historical soil temperature.
It was observed even a week’s delay in winter cover crop planting can severely impact the
biomass production and thus have a negative bearing on the cover crop benefits. More than ten
times difference in cover biomass produced by clover was observed when the covers were
planted on the earliest and terminated on last date compared to late planting and early
termination. Rye produced almost eight times more biomass in the same comparison.
Correspondingly, weed biomass was 556 kg/ha in the treatment with least rye biomass, eight
times higher compared to the treatment with greatest rye biomass. Though the difference was
only 34 kg/ha in case of clover, it is important to mention that weed populations observed in
clover were less than in rye.

INTRODUCTION

Conservation tillage systems are increasingly becoming an integral part of sustainable
agriculture. They are primarily used to address concerns about declining water and air quality,
soil erosion and soil productivity. An important component of conservation tillage systems in
the Southeast is the use of winter cover crops. Cover crop residue provides soil cover, which is
critical in reducing erosion, improving infiltration, soil moisture retention and nutrient
enhancement (Blevins et al. 1971; Kaspar et al. 2001; Reeves 1997). An important advantage of
using cover crops is their ability to suppress weeds through physical as well as chemical
allelopathic effects (Nagabhushana et al. 2001; Putnam et al. 1983). Previous research has
shown that weed control using cover crops with conservation tillage systems is comparable to
chemical control in certain situations (Teasdale and Mohler 1992; Johnson et. al. 1993).

Approximately 90% of the U.S. cotton grown in 2001 received herbicides (Anonymous 2002).
Cotton is the main cash row crop for many growers in the Southeast. Practical alternatives to the
intensive use of herbicides for controlling weeds in cotton production offer economical as well as
environmental benefits. Cereal rye and soft red winter wheat (7riticum aestivum L.) are the two
most common winter cover crops recommended for corn and cotton production in the
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southeastern U.S. with the addition of vetch and annual clover for corn (Mask et al. 1994;
McCarty et al. 2003; Monks and Patterson 1996). Crop rotation is also an important component
of cotton production in the Southeast as continuous cotton production causes many problems,
including increased soil borne pathogen populations and an increase in hard to control weeds due
to the lack of herbicide chemistry rotation. Rotations with corn are typical, due to lower
production costs, ease of production, and because corn is a non-host to many cotton pathogens.

Historically, cover crop planting and termination has occurred at the discretion of growers’
schedules and weather conditions. Previous research has shown that a winter cover’s planting
date and termination date influences both quality and quantity of residue production, and
subsequent weed suppression. Therefore, a field study was conducted to determine optimum
dates for planting and terminating a winter cover crop to maximize biomass production and early
season weed suppression.

MATERIALS AND METHODS

Field experiments were established in 2003 at the Alabama Agricultural Experiment Station’s
E.V. Smith and Tennessee Valley Research and Extension Centers. In 2004, a similar
experiment was also established at the University of Florida’s West Florida Education and
Research Center. The experimental design was a randomized complete block with three
replicates having a split block restriction on randomization. Each plot had four rows of corn or
cotton and both phases of the rotation were present each year.

The experiment involved two cover crops, rye preceding cotton and clover preceding corn
rotated annually at each site. We examined five different planting dates and four different
termination dates. Horizontal strips consisted of five cover planting dates and vertical strips
consisted of four cover termination dates. Both covers were established with a no-till drill at 2
and 4 week prior to, 2 and 4 week after, and on the historical average first frost. The rye seeding
rate was 100 kg/ha, and 56 kg of nitrogen (N) as ammonium nitrate was applied to rye in fall
after establishment. The clover seeding rate was 28 kg/ha.

In the spring, covers were terminated at 4, 3, 2, and 1 week prior to cash crop planting. Clover
was terminated using glyphosate (1.12 kg ae/ha) plus 2,4-D amine (0.20 kg ai/ha) at a rate of 140
L/ha. Rye was terminated using glyphosate at 1.12 kg ae/ha and flattened prior to planting with
a mechanical roller-crimper to form a dense residue mat on the soil surface. Cover biomass from
each plot was measured immediately before termination. The above-ground portion of rye and
clover was clipped from one randomly-selected 0.25-m” section in each plot, dried and weighed.

The cotton varieties DP 444 BG/RR, ST 5242 BR and DP 555 BRR were planted at E.V. Smith,
Tennessee Valley and West Florida, respectively. The corn variety Dekalb 69-72RR was planted
at all the locations. Cash crops were planted with a four-row planter equipped with row cleaners
and double-disk openers. Since both the E.V. Smith and West Florida sites had a well-developed
hardpan, the experimental areas were in-row subsoiled prior to planting with a narrow-shanked
parabolic subsoiler, equipped with pneumatic tires to close the subsoil channel. Weed biomass
was determined in two 0.25-m” sections as described above when cotton reached the 4-leaf and
corn reached 8-leaf growth stages. At this stage glyphosate was applied at 1.12 kg ae/ha. Plots
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were then kept weed-free until harvest utilizing Alabama Cooperative Extension System
recommended herbicide applications. Though evaluations also included soil coverage by cover,
cash crop stand establishment and height, and cash crop yield, in this paper we are only reporting
the weed suppression provided by the two covers. Data were analyzed by analysis of variance
using mixed model methodology as implemented in SAS Proc Mixed.

RESULTS AND DISCUSSION

The significance of treatments and treatment combinations can be found in Table 1. Since there
was no environment (location and year)*planting date*termination date interaction the data was
averaged over locations for studying the effect of planting dates and termination dates on cover
and weed biomass (Table 2). As expected, the highest cover crop biomass in both the cases was
produced by an earlier planting and later termination date combination.

In rye, the highest biomass of 6745 kg/ha (Table 2) was produced when rye was planted four
weeks prior to average first frost and terminated two weeks prior to cotton planting. This was
almost eight times more than the least biomass of 795 kg/ha produced for the treatment in which
the rye was planted four weeks after average first frost and terminated four weeks before cotton
planting. In clover, the highest biomass of 2637 kg/ha (Table 3) was produced when covers were
planted two weeks before the average first frost and terminated four weeks prior to corn planting.
The least biomass produced was 182 kg/ha by the treatment combination of last planting date
and third termination date.

With an increase in the cover biomass the weed biomass decreased in most instances. In cotton,
weed biomass (591 kg/ha) was almost ten times higher when the cover biomass was lowest
compared to when cover biomass was highest. In corn (Table 3), the weed biomass was not as
predictable as in cotton, but it showed a similar trend (i.e. the higher the amount of cover
biomass, the lesser the amount of weeds.) The lowest weed biomass observed was 36 kg/ha
corresponding to clover biomass of 2453 kg/ha and the highest was 158 kg/ha corresponding to
clover biomass of 373 kg/ha. This is probably due to the fact that high cover biomass provides
more soil coverage which can negatively impact the weed seed germination and alter other
physical conditions required for weed emergence and establishment. Our observations of
decrease in weed biomass by corresponding increase in cover crop biomass agree with other
research reportings (Teasdale et al. 1991).

When the planting date and termination date effects were studied separately (Tables 4-7) for each
environment, general observation showed an earlier planting date always produced more biomass
and correspondingly less weed biomass. Similarly, weed biomass decreased with later
termination of the cover at all the locations. It was, however, observed that clover provided more
effective weed control though it produced less biomass compared to rye irrespective of the year
and location.
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CONCLUSIONS

In general, cover crop biomass increased with earlier planting and later termination, and weed
biomass decreased with increasing biomass. Observations indicate that high cover biomass
should decrease early season weed interference and allow flexibility of postemergence
application timing.
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