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ABSTRACT

This thesis reports the results of three complementary studies in which
the growth pattern of soybean cultivars Matara (semideterminate) and
Amsoy (indeterminate) were compared. The first trial studied the
effects of interplant competition on soybean plant growth  with
particular emphasis on reproductive development. A Nelder’s radial
spacing design (type 1la) was wused which provided plant densities
ranging from 5.8 wup to 61.2 plants.m 2, The second study involved a
histological and morphological study of glasshouse grown soybean
flowers and field grown soybean pod samples to detect possible causes
of floral and seed abortion. The third experiment determined the
effect of intraplant competition on reproductive development using

young leaf removal treatments with glasshouse grown soybeans.

Although interplant competition created by increasing plant density
reduced vegetative growth and suppressed reproductive growth such as
daily flower production, flowering period and total flower number per
plant, it had no significant effect on the rate of reproductive

abortion.

The semideterminate Matara showed less vegetative growth during the
reproductive phase than Amsoy and produced about half the flowers in a
flowvering period which was on average 7 days shorter. However, Matara
was capable of producing a similar seed yield to Amsoy at all
densities. This was because Matara had significantly 1lower rates of

reproductive abortion than Amsoy (average 65 vs 82%, respectively).

Neither problems in pollination nor lack of fertilization was found to
be an important cause of flower abortion. It was found that 99 and 95%
of the «classifiable ovules in normal flowers of Matara and Amsoy,
respectively, had been fertilized. Seed abortion within a pod occurred
at every stage as a result of the curtailment of subsequent

development, and was most frequent in the basal position.

Reproductive abortion in glasshouse grown soybean occurred at all
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stages but was more pronounced at the flowering stage (68% for Matara
and 71% for Amsoy). Young pod ({ 2-cm long) abortion was 9% for Matara
and 11% for Amsoy, whereas large pod (>2-cm long) was less than 17 in

both cultivars.

Mechanical manipulation to reduce intraplant competition by young leaf
removal (YLR) proved that competition between vegetative and
reproductive growth certainly existed. In Amsoy YLR diverted
assimilate flow into reproductive growth, especially at the R3 growth
stage. YLR by 50% starting at growth stage R3 increased flower and pod
numbers per plant both by 44% in Amsoy, but did not significantly
increase seed yield. However, YLR 1in Matara, which showed a less
plastic pattern of growth, caused detrimental effects, especially with
100%Z YLR at growth stages Rl and R3 which significantly reduced seed
yields. 1In this experiment, YLR did not change the rate of combined

reproductive abortion in either variety.

The consistency of rate of total combined reproductive abortion in both
field grown and glasshouse grown soybeans, regardless of large
differences in inter- and intraplant competition suggests that
reproductive abortion in soybean is under genetic control, possibly
through hormone action. A model for explaining assimilate flow in
reproductive development as affected by YLR is discussed and emphasizes
the likelihood of a role for hormones in this process. Suggestions are
made for future work in this area based on the detailed understanding
of the reproductive morphology of these two cultivars which has been

gained from this study.
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