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ABSTRACT

Soybean [lields with a significant inorning glory (fpomea lacunosa L.} weed
infestation often show a marked reduction in vield. These reductions are often
attributed to competition for nutrients, water and sunlight, but noncompetitive
phytotoxins contained within morming glory plants may also adversely affect
soybean yields. A series of studics were performed which identify morning glory
leaf leachate and root exudate as significantly reducing growth of soybeun {Glycine
max (L.) Merrill) plants. In addition, ground shoot and root extracts significantly
reduced germination of soybean seed.

INTRODUCTION

Morning glory (Ipomoea hederacea (L) Jacq. and L. purpurea (1..) Roth.) has
been identified in a number of field experiements (Oliver and Frans, 1976; Wilson
and Cole, 1966} to have an adverse cffect on the growth and development of
soybean (Glycine max (1..) Merrill) plants. Field experiments such as these measure
the total competitive and noncompetitive effects a weed has on a crop. Resulting
yield reductions are connmonly attributed to competition for water, nutrients and
sunlight betwcen the crop species and the weed. In certain situations, noncompeti-
tive (allelopathic) factors should also be considered to more fully explain the
eco-physiological situation. Allelopathy is a term describing a plant which exudes
phytotoxic chemicals into the environment which can inhibit the growth and
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RESULTS AND DISCUSSION

Studies involving adverse effects of weed infestations in a crop typically do not
describe the nature of this plant-plant interaction (Qliver and Frans, 1976; Wilson
and Cole, 1966). Although competitive factors are predominant in most situations,
noncompetitive factors may contribute to reductions in growth and development
of a crop plant. In order to understand these interactions, the crop species must he
grown separately from the weed to eliminate any competitive effects, and experi-
mental teclimigues should identify whether microbes actually ercate the phytotox-
ins from plant materia! and their possible role in degradation.

The sced germination experiment was designed as both a bicassay to deter-
mine whether phytotoxins exist in dried morning glory plants and to emalate a
possible field condition in which phytotoxins contained in morning glory organic
material may inhibit the germination of soybean seed. The results of this experi-
ment (Fig. 1} suggest that shoot extract from five-week plants significantly reduced
germination by 11% and radicle weight by 17%, while root extracts significantly
reduced germination 11% and radicle weight by 13% in comparison to the control. In
contrast, no significant difference for either paramceter was noted for extracts that
were allowed to stand for one week when compared with the control.

The results suggest that phytotoxins are present in hoth the shoots and roots of
morning glory in approxtinately the same concentration, but thesc phytotoxins
likely auto-decompose or bacteria or fungi degrade the phytotoxin. Attempts have
been made (Bendall, 1975) to control the effects of microbial action from a stand-
point that microbes actually produce toxins {Norstadt and MeCalla, 1963; Patrick,
1955) trom plant material, but the technique utilized in this present study suggests
that microbes can decompose the phytotoxins if the extracts are allowed to stand.
This technique also minimizes experimental error introduced by physiological
drought, since week-old extract, minus the phytotoxin, did not affeet any of the
parameters measured when compared with the control, Changes in pH could also
influence results, but the pH for all extracts was found to be neutral.

Based on the results of this experiment, morning glory organic matter does
contain phytotoxins, but these toxins would Ykely decompose in the soil und not
affect germination of soyhean seeds under field conditions. These results do not
preclude the possible deleterious effects of phyvtotoxins that are leached from
leaves and roots of living morning glory. The next two experiments investigate the
role leaf leachates and root exudates have on soybean growth.

Morning glory is a climbing vine that grows intimately among soybean plants.
Phytotoxins contained within the leaves of morning glory may leach into the soil
during rain and are subsequently taken up by soybean plants. Results of the leaf
leachate experiment (Fig. 2) reflect a significant decrease in sovhean root weight
{40%} and nodule weight (23%) in comparison to the control. No significant differ-
ence was noted in shoot weight. These results suggest that phytotoxing contained
within leaves of morning glory are capable of leaching and have an adverse effect
on at least two of the parameters measured.

Finally, root exudates have also been implicated in containing phytotoxins
(Fay and Duke, 1977; Fricdman and Horowitz, 1971) in a number of species. A
drainage-type watering apparatus was utilized in this study to examine possible
phytotoxic effects of root exudates (Bell and Koeppe, 1972). Results (Fig. 3) reflect
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a significant decrease in soybean root weight (22%), shoot weight (14%) and nodule
weight (31%) in comparison to the control. Results suggest that phytotoxins are
exuded from roots of morning glory and have an adverse effect on all parameters
measured.

ln conclusion, moming glory leaf leachate and root exudate are likely to
contain phytotoxins which have an inhibitory effect on the growth of soyvbean
plants. These phytotoxins contained in living morning glory plants may inhibit
growth of soyhean plants under ficld conditions, but further studies need to be
conducted to substantiate this. Additional studies include the possible role of
microbes in degradation of the phytotoxins contained in the organic matter, and the
possible effect these phytotoxing have on the Rhizobium contained within the
nodules.
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Figure 1. Phytotoxic effects of morning glory root and shoot extracts on soybean germination
(white bars) and radicle weight (black bars). (A} root extract; (B) shoot extract; {C) one
week-old root extract; {13) one-week-okl shoot extract, ® Significant difterenccat P=.05.
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Figure 2. Phytotoxic effects of morning glory leaf lezchate on soyhean, (A} dry weight of roots; {B)
dry weight of root nodules; (C) dry weight of shoot parts. ®Significant difference at P =
05.
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Figure 3. Phytotoxic eftects of morning glory root exudations onsoybean. (A} dry weight of roots;

{B) dry weight of root nodules; () dry weight of shoot parts. ? Significant difference at
P = 05



