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clover, rye and wheat) being studied for their ef-
fects on weed emergence. The plant with yellow
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Effects of clover and small grain
cover crops and tillage techniques
on seedling emergence of some
dicotyledonous weed species

Udo Blum, Larry D. King, Tom M. Gerig, Mary E. Lehman, and Arch D. Worsham

Abstract. We monitored emergence of morning-glory, pigweed, and prickly sida from seeded
populations in no-till plots with no debris (reference plots) or with crimson clover, subterranean
clover, rye, or wheat debris. Cover crops were either desiccated by glyphosate or mowed and tilled
into the soil. Debris levels, soil temperature, moisture, pH, nitrate, total phenolic acid and com-
Ppaction were monitored during May to August in both 1992 and 1993. Seedling emergence for all
three weed species ranged from <I to 16% of seeds sown. Surface debris treatments delayed weed
seedling emergence compared with the reference plots. Rye and wheat debris consistently sup-
pressed weed emergence; in contrast, the effects of clover debris on weed emergence ranged from
suppression to stimulation. Glyphosate application resulted in a longer delay and greater suppres-
sion of seedling emergence in May than in April. In 1993, plots in which living biomass was tilled
into the soil were also included and monitored. Weed seedling emergence was stimulated when
living biomass was incorporated into the soil. Covariate, correlation and principle component
analyses did not identify significant relationships between weed seedling emergence and soil
physical and chemical characteristics (e.g., total phenolic acid, nitrate, moisture, temperature).
We hypothesize that the observed initial delay of the weed seedling emergence for all three species
was likely due to low initial soil moisture. The subsequent rapid recovery of seedling emergence of
morning-glory and pigweed but not prickly sida in the clover compared with the small grain debris
plots was likely due to variation in soil allelopathic agents or nitrate-N levels. The stimulation of
weed seedling emergence when living biomass was incorporated into the soil was likely caused by
an increase in “safe” germination sites coupled with the absence of a zone of inhibition resulting
from tillage.
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Introduction

As growers in the United States imple-
ment the conservation requirements of the
1985 Food Security Act and the 1990 Food,
Agriculture, Conservation and Trade Act,
more will turn to reduced- or zero-tillage
production methods (Worsham, 1990). This
may result in increased use of small grain
and legume cover crops. Besides erosion
control and reduced energy and nitrogen in-
puts, the use of appropriate cover crop resi-
dues can aid in early season weed control
(Barnes and Putnam, 1983; Putnam et al.,
1983; Enache and Ilnicki, 1988; Teasdale,
1988; White et al., 1989; Worsham, 1989).

Cover crop residues may control weeds
by several means: the physical barrier of the

Udo Blum is Professor of Botany, Larry D. King
is Professor of Soil Science, Tom M. Gerig is Pro-
fessor and Head of Statistics, Mary E. Lehman is
a graduate student in Botany, and Arch D. Wor-
sham is Professor Emeritus of Crop Science,
North Carolina State University, Raleigh, North
Carolina 27695.

American Journal of Alternative Agriculture


https://doi.org/10.1017/S0889189300007463

