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Summary
Residue of hairy vetch and rye reduced weed emergence according to
an exponential decay function as residue biomass increased.
Suppression of weed emergence by both hairy vetch and rye was
similar when compared at equivalent residue biomass levels. Light
transmittance declined similarly under hairy vetch and rye as
residue biomass increased. The decay of light transmittance
paralleled that of weed density suggesting that light and
associated physical parameters were important factors controlling
weed suppression by residue.

Introduction
Hairy vetch, Vicia villosa Roth, and rye, Secale cereale L., are
grown as winter annual cover crops in the eastern United States to
control erosion and improve soil fertility. Desiccation of these
cover crops at the time of planting leaves a dense residue which
is capable of suppressing weeds in no- tillage systems. Weed
suppression by rye residue has been documented (3, 5) and a number
of allelopathic compounds have been isolated (1, 4). Hairy vetch
has received less attention but extracts from hairy vetch have
been demonstrated to have allelopathic activity (7).

This research was undertaken, first, to compare weed
suppression by hairy vetch and rye over a range of residue rates,
and, second, to relate weed suppression to alterations in
environmental parameters. More detailed accounts of weed (2) and
environmental (6) responses to residue have been presented
elsewhere. This paper highlights the comparison of hairy vetch
and rye residue during the first month after desiccation.

Materials and methods
Hairy vetch and rye were planted in fall of 1989 at Beltsville, MD
and Ithaca, NY. Cover crops were treated with paraquat (1,1'-
dimethyl-4,4'- bipyridinium ion) on 8 May 1990 at Beltsville and
glyphosate [N- (phosphonomethyl)glycine] on 26 May at Ithaca.
After the cover crops desiccated, residue was cut from 1.0 by 1.0
m plots at Beltsville or 2.0 by 2.0 m plots at Ithaca and weighed
quantities of residue were redistributed back onto the same plots.
Residue rates were established that ranged from 0.5 to 3.0 times
the natural residue rate at Beltsville or 0.25 to 4.0 times the
natural residue rate at Ithaca. Natural residue rates of hairy
vetch were 319 and 288 g m -2 at Beltsville and Ithaca,
respectively. Natural residue rates of rye were 246 and 428 g m-Z
at Beltsville and Ithaca, respectively.

Hairy vetch and rye were located in adjacent areas of the same
field at Beltsville and as whole plots in a split plot design at
Ithaca. Residue rate treatments were randomized within cover crop
with 4'replications at Beltsville and 6 replications at Ithaca.
Light transmittance through the mulch was determined within one
hour of solar noon approximately 2 weeks after treatment
establishment. Measurements were made with two point quantum
sensors, one placed above and the other below the mulch.
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Measurements were made at twelve sites (Beltsville) or four sites
(Ithaca) per plot on a predetermined grid beneath the mulch. Weed
density was determined from three 0.1 m2 quadrats (Beltsville) or
two 0.25 m2 quadrats (Ithaca) per plot approximately one month
after treatment establishment.

Results
An exponential decay function Y = a *exp( -b *X) described the
response of both weed density and light transmittance as a
function of residue biomass (Figure 1). Hairy vetch and rye
residue reduced weed density and light transmittance similarly at
equivalent residue levels. As a result, data from both cover
crops were pooled for determining response functions.

At Beltsville, weed density and light transmittance responded
almost identically (note that the curves in Figure 1 are virtually
indistinguishable). The function for weed density was
Y = 98.2 *exp( - 0.00434 *X) and that for light transmittance was
Y = 97.6 *exp(- 0.00426 *X). The dominant weed in the Beltsville
experiment was giant green foxtail, Setaria viridis var. maior
(Gaudin) Pospichel.

At Ithaca, weed emergence also paralleled light transmittance
(Figure 1). The model for weed density was
Y = 114 *exp(- 0.00174 *X) and that for light transmittance was
Y = 103*exp(-0.00264*X). Major species at Ithaca included a
mixture of velvetleaf, Abutilon theophrasti Medicus, redroot
pigweed, Amaranthus retroflexus L., common lambsquarters,
Chenopodium album L., witchgrass, Panicum capillare L., curly
dock, Rumex crispus L., common chickweed, Stellaria media (L.)
Vill., and dandelion, Taraxacum officinale Weber in Wiggers.
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Figure 1. Response of total weed density expressed as a
percentage of the no residue treatment (left axis) and light
transmittance through residue expressed as a percentage of
unobstructed light (right axis) to residue biomass expressed on a
dry weight basis. The solid line and circles refer to weed
density and the dashed line and diamonds refer to light
transmittance. The solid symbols refer to hairy vetch residue and
the open symbols refer to rye residue.
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Discussion
The similarity of response of weed density to residue rates of

hairy vetch and rye suggests that physical and environmental
factors may be more important in determining weed suppression by
these residues than allelopathy. Although it is possible that
residues of both hairy vetch and rye were equally allelopathic to
the species in these experiments, it is more likely that equal
residue biomass produced equal environmental influences on weed
seed germination and emergence.

Light transmittance paralleled weed density at both sites.
Light is an important factor influencing the processes of
germination and emergence and may be the dominating factor in
these experiments. However, light transmittance is confounded
with other factors such as soil temperature, soil moisture, and
physical impedance that also may play a significant role. The
influence of these factors are explored more thoroughly elsewhere
(6)

Results of this research demonstrate that residue of hairy
vetch or rye reduced initial weed emergence. However, the decay
models developed in the Beltsville and Ithaca experiments predict
emergence levels at 21 and 62 respectively, of control levels
at a residue rate of 350 g m -2 (a typical natural level of residue
biomass). Therefore, enough weeds would emerge to be competitive
with crops despite the large percentage reductions in emergence.
Hairy vetch and rye residue can make a contribution toward weed
control in no- tillage cropping systems but additional weed control
practices are needed to achieve optimum control levels.
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