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Summary
Seed dormancy and germination of A. retroflexus was investigated by
subjecting seed to a range of after - ripening temperatures for
varying durations, then putting them to germinate in various
temperatures. In fresh seed, dormancy was broken, more so under
light than in darkness, by incubating seeds at 12 or 25 °C for 14
days then switching them to incubate at 35 °C. Regardless of the
storage temperature, seeds after - ripened for one month only
partially responded to the temperature switch which triggered fresh
seed. Following three months after - ripening, seeds showed no
response to incubation temperature switches, but those stored at the
highest temperature of 36 °C were least dormant.

Introduction
Weed seed dormancy is an important factor for the survival of many
weeds under cropping and thus constitutes a serious problem for
agriculture (7). Even if 100% weed control is achieved over several
years, the dormant portion of the seed bank provides a source of
future weed stands (9), necessitating repeated control.

Some Amaranthus species are ranked among the most troublesome
weeds worldwide where they persist despite their susceptibility to
several herbicides (3). Their persistence can be attributed to seed
dormancy, prolonged viability and prolific seed production. Studies
of the germination and dormancy responses thus form a vital role in
finding ways to unlock the dormancy /longevity behaviour of A.
retroflexus seed.

The two studies reported here on-germination and after ripening
responses form part of a larger ongoing study of environmental
factors and known chemical germination stimulants on dormancy and
germination of A. retroflexus seeds. These are being undertaken to
predict its field behaviour in order to develop appropriate weed
management strategies.

Materials and Methods
Seeds of A. retroflexus were collected in the vicinity of
Horticulture Farm, University of Western .Sydney, Hawkesbury,
Richmond, N.S.W., dried, hand threshed and stored at room
temperature until assigned to treatments.

A completely randomised experimental design with 4 replicates was
used to test the germination response to eight temperature regimes
under light and darkness. Temperatures were 12, 20; 35, 40 °C for 28
days or 15 then 20, 20 then 30, 12 then 35 and 20 then 35° C for 14
days in each constant temperature (denoted e.g. 15 +20). Each
replicate consisted of 150 seeds distributed on 2 discs of Whatman
No. 2 filter paper moistened with distilled water in a 9cm diameter



373

glass petri dish. Light was supplied by cool white fluorescent
lamps. Total darkness treatments were achieved by wrapping petri

dishes in two layers of aluminium foil. Germination was defined as
elongation of the radicle within 4 weeks of incubation.

To examine the effects of after- ripening, mature seeds were ' kept

under dry storage at either 0, 12, 20, 25, 36 °C or room
temperatures. Seeds were then tested for germination after one and

three months at the following temperatures: 20, 25, 35 °C and

recorded after 14 days. Seeds incubated at 20, 25 and 35 °C were
later transferred to, or held at 35 °C for a further 14 days.

Results and Discussion
Light & Temperature
Temperature regimes of 12 +35 & 20 +35 °C significantly increased
germination over that observed at 20 +30, 20, 35 & 40 °C (Figure 1a).
Maximum germination of A. retroflexus was observed at 20 +35 and

minimum at 20 °C. No germination occurred at 12 °C or at 15 +20 °C

(Figure 1a). It is well known that alternating temperature regimes
often break dormancy while constant temperatures have little or no
effect (2,5,6). In this study, however, it appears that incubation
for a period in a suboptimal constant temperature predisposes seed
to germinate when switched to a higher constant temperature.

The overall effects of light were not significant although the
interaction of light and temperature was highly significant. Light
caused increases in germination over dark controls at constant
temperatures of 35 & 40 °C, and when switched after 14 days from 12 °C

to 35 °C. Light also caused a slight decrease in germination at 20 °C
and 20 +30 °C, but had no significant effect on germination at

20 +35 °C.
Taylorson & Hendricks (10) and Kadman Zahavi (4) found that a

brief exposure to red light, operating via phytochrome, caused
dormant seeds of A. retroflexus to germinate nearly 100 %.

Continuous white light produced a less dramatic response in this
experiment; a result also noted by Schonbeck & Egley (8), whereas.

Kadman Zahavi (4) reported actual inhibition by continuous high
intensity illumination. The results may thus reflect a combination
of stimulatory and inhibitory light effects such as might be
experienced by a seed lying on the surface of the soil.

After - ripening
Incubation temperatures significantly affected germination of one
month stored seeds. Seeds incubated at 25 °C followed by 35 °C gave
higher germination percentage (Figure 1b). Storage temperature had
no effect. Seeds after ripened for 3 months germinated over broader
temperature ranges and incubation temperatures had no significant
effects. Storage temperatures on the other hand significantly
affected germination. Seeds stored at 36 °C had higher germination
(Figure lc).

These results agree with the observation by Bewley and Black (1)
that the dormancy breaking process is temperature dependent. The
period of dry storage required to after -ripen seeds ranges among
species from 2 weeks to several years, but in some cereals can be
greatly accelerated by subjecting grains to high temperatures (30 to
40 °C) for a few days. In the case of A. retroflexus it appears that
dry storage at 36 °C for up to 3 months had a partial dormancy
breaking effect.
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Figure 1. Germination response (%) of A. retroflexus seed in a range of incubation temperatures after
zero (A), one (B), and three (C) months after - ripening at various temperatures.
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