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Summary
In field studies in North Carolina in 1990 and 1991,

Amaranthus retroflexus (L.), A. spinosus (L.) A. hvbridus
(L.), and Chenopodium album (L..) were controlled 80 to 100% up
to 4 weeks after planting into killed cover crops of Cecale
cereale (L.) and Trifolium subterraneum (L.) without the use
of preemergence herbicides. Trifolium incarnatum (L.) and
Vicia villosa (Roth.) gave less control. Only Cecale sereale
(L.) suppressed Brachiaria platyphvlla (Griseb.) Nash. Summer
crop yields tended to be highest in rye mulch and lowest in
subterranean clover. Regressions for 1990 data suggested that
Amaranthus spp. control increased with increasing soil pH and
total phenolic acid content of soils under the various
mulches. Relationships of weed control to soil water and
mulch debris were described by convex curves. The research
showed that it is possible in some cases to substitute killed .

cover crops for preemergence herbicides. Postemergence
herbicides would probably be needed, but these pose less
hazard for groundwater contamination. More research is needed
on factors responsible for the weed suppression.

Introduction
Growers in the U.S. will increasingly use conservation or no-
till crop production to meet the conservation requirements of

the 1985 and 1990 Food Security Acts which must be fully
implemented by 1995 and to improve environmental quality
(2,3,4). In North Carolina we have successfully, at times,
grown several crops in killed, heavy mulches of rye without
herbicides other than a non - selective one to kill the rye.
Early- season control of annual broadleaf weeds has been 80 to

90 %. Field and laboratory research has indicated that this
weed suppression is mainly due to allelopathy and partly due

to not disturbing the soil by tillage when planting summer
crops (2). Field and laboratory work reported here in 1990
and 1991 was to: (a) gain more information on the efficacy of

several winter annual cover crops on weed suppression and (b)
to study certain parameters of soil extracts to gain further
insight into the reasons for weed suppression.

Materials and Methods
1990 Studies. In the fall of 1989, rye, subterranean clover,
crimson clover, and hairy vetch were planted on a sloping clay
loam soil along with no -cover and conventional tillage
treatments. Corn, soybean, tobacco, and cotton were planted
into the cover crops about two weeks after killing with
paraquat. After planting the summer crops, commonly -used
herbicides were used preemergence on one half of each summer
crop treatment. Weed control ratings and soil samples were
taken about four weeks after planting and soybean grain yield
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was taken. Data obtained on the soil samples were: (a) soil
pH based on water extracts of soils, (b) soil moisture
content ( %), and (c) total phenolic acid content. Soil total
phenolic acids, and hydroxamic acids when present, were
determined as described by Blum et al.(1). Results were
expressed as ug ferulic acid equivalents (FAE) per g soil.
Dry weights were taken for the dead mulch debris in the field.
Environmental data were regressed against weed control.

1991 Studies. A similar test was established on a sandy loam
soil in the fall of 1990, employing the same treatments as for
1990. Summer crops planted were corn and cotton. The cover
crops were killed by glyphosate about two weeks prior to
planting the summer crops and a preemergence herbicide was
used on one -half of all plots. Weed control ratings were
taken about four weeks after planting and yield of cotton was
taken.

Results and Discussion
1990 Studies. Control of three species of pigweed was rye =
subterranean clover > crimson clover > hairy vetch =.no cover
> conventional till, all without preemergence herbicide.
Control was 100% in all plots treated with preemergence
herbicide. The night after planting the summer crops, a 4.0 cm
rain fell. The soybean preemergence herbicide (chlorimuron +
linuron) washed off downslope and injured all crops downslope
except soybeans. There was soil erosion from the tilled
plots. Excessive leaching from the soybean herbicide also
stunted the soybeans and lowered the yield compared to the no-
herbicide plots. Yield was poorest in the subterranean clover
treatments.

Regressions for 1990 data suggested that pigweed control
(=- 145.37 + (0.279* FAE) + (15.80 * pH) + (3.52 * mulch) +
(6.57 * water) (0.050 * mulch2) (0.21 * water2); p
5 0.0001, r2 = 0.54) increased with increasing pH (Fig.l) and
FAE (Fig.2), and responded in a convex manner to water (Fig.
3) and mulch (Fig. 4). The effects of pH were likely related
to the higher solubility of phenolic acids at pH 6 than pH 5.
The decline of pigweed control at higher mulch rates and water
content were related in that the higher mulch rates reduced
evapotranspiration. Higher water content most likely lowered
the FAE content by leaching and microbial activity. We
expected that weed control would primarily be related to
increasing shade and physical barrier of mulch and
to higher amounts of allelochemicals present in the soil.
The results, however, suggested that the action of other soil
factors may substantially modify weed suppression by
mulches.

1991 Studies. The broadleaf weeds redroot pigweed and common
lambsquarters were controlled 95 to 100% by preemergence
herbicides for cotton or corn and by all of the cover crop
mulches without herbicides. Early- season broadleaf
signalgrass control was poor with mulches alone, with rye
giving the best control. Later in the season, this annual
grass overran all plots not treated with a preemergence
herbicide. It could have been adequately controlled with a
postemergence herbicide application in either crop. Corn
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stand was poor because of a planting error and only cotton

yield was taken. Yields in rye tended to be highest with the

conventional till plots being lowest. Crop growth was poorer

in the subterranean clover treatments than the other mulches.
Although research to date has shown that it is possible

to substitute cover crops for preemergence herbicides in many

cases in no -till cropping systems, much research needs to be

done on factors responsible for the weed suppression and how

to improve weed control efficacy of allelopathic cover crops.
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