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Summary Prairie groundcherry (Physalis viscosa L.)
is recorded in all mainland states with its prevalence
being predominate in the irrigation districts of Victoria
and in surrounding dryland grazing areas. It has an
extensive root system, with reproduction occurring
both sexually and vegetatively. The seed aids in species
dispersal into new areas through ingestion by birds
and foxes, while vegetative spread occurs through the
regeneration of plants from rhizomes.

This paper examines the effect of root length
and burial depth on the regeneration ability of prairie
groundcherry from rhizome fragments. Roots were
extracted and cut to different lengths (1.5 cm, 2.5 cm.
5 cm and 10 cm) and then planted at different burial
depths (5, 10 and 20 c¢cm) in pots. Regeneration time
and biomass accumulation of both roots and stems
were measured.

Prairie groundcherry regeneration decreased with
increasing burial depth and decreasing fragment size.
Depths of at least 20 cm were required to significantly
reduce shoot regeneration. Fragment size needed to be
2.5 cmor less to increase mortality rates to greater than
70%. The most successful rhizome fragment length
was the 10 cm length, which survived all burial depths
and produced many new shoots.

The implications of fragment size and burial depth
on regeneration in regards to practical weed manage-
ment are discussed.

Keywords Physalis viscosa, prairie ground-
cherry, cultivation, regeneration, rhizome fragments.

INTRODUCTION
Prairie groundcherry (Physalis viscosa L.) is a
competitive weed of pastures particularly irrigated
pastures, in Victoria and southern NSW (Parsons and
Cuthbertson 2001). While it also occurs in other States
itis not considered as an important weed (Parsons and
Cuthbertson 2001).

Prairie groundcherry is a perennial herb that
spreads by both seed and vegetative means (rhizomes).
Cultivation is considered both as a means of spread
(Parsons 1973, Parsons and Cuthbertson 2001) and
management tool (Muzik 1970, Parsons 1973). Prairie
groundcherry is known to regenerate itself from rhi-
zome fragments as short as 1.5 cm (Faithful 1998) and
deep burial has been used to manage prairie ground-
cherry in market gardens (Parsons 1973).
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This experiment examines the combination of
both rhizome fragment length and depth of burial on
plant regeneration.

MATERIALS AND METHODS
Design A four by three factorial, randomised com-
plete block design replicated six times was used. The
variables were the length of the rhizome fragment, (1.5
cm, 2.5 cm, 5 cm, 10 cm) and the burial depth of the
rhizome fragment in the soil, (5 cm, 10 cm, 20 cm).

A total of 10 cm of rhizome fragment were planted
in each pot. The pots used were 20 cm (5 and 10 cm
depths) and 25 cm diameter pots for the deeper (20
cm depth) treatments.

The project was commenced in June 2003 with the
harvesting of rootstock and the planting of the frag-
ments in the pots, and ceased in April 2004. The plants
had a full growing season and shoots full opportunity
to emerge from the soil.

Extraction and planting The plants were taken from
a large cropping/grazing field containing an extensive
population of prairie groundcherry on the corner of
Major Plains Road, Dookie. The soil in the field was
heavy red clay with gravel mixed with the clay as the
depth reached 30 cm. The plants were extracted using
a shovel to initially break the soil and a screwdriver
to remove dirt from around the roots. The foliage was
then cut off at the crown. The roots were stored in moist
soil from the paddock in a large bucket, transported
to Keith Turnbull Research Institute (KTRI), and
stored at 14°C in a temperature controlled fridge for a
period of five days. The soil containing the roots was
sieved to separate the roots from the soil. The rhizome
fragments were cut to appropriate sizes, 1.5 cm, 2.5
cm, 5 cm and 10 cm with scalpel and ruler with a
total of 10 cm of root fragments in each pot. Thus for
each pot containing 1.5 cm rhizome fragments, there
were seven pieces in a pot, four pieces of 2.5 cm in
each pot, two pieces of 5 cm and one piece of 10 cm
rhizome fragment.

Each individual rhizome fragment was weighed
and tagged with plastic tape, prior to planting in pots.
Soil was added to the bottom of the pot and the depth
measured from the top of the pot, using a ruler, to
ensure the correct planting depth. The fragments were
then placed at the appropriate depth then topped up



with soil. The soil was a mixture of potting mix and
sand at a 2:1 mix. A high nutrient fertiliser mix was
also added at the rate of 3.75 g of dolomite lime, 2.78
g of super phosphate, 0.31 g of iron chelate and 5 g of
trace elements per pot. Pots were placed in glasshouse
with re randomisation occurring every month.

At the end of the experiment, plants were ex-
tracted from the potting soil by sieving. The remain-
ing rhizome fragments were washed blotted dry, then
weighed. If the fragment had completely rotted away
and only a tag remained, its weight was recorded as
zero. The number of shoots per rhizome fragment was
also recorded.

Measurements and analysis The time to emergence
was recorded by monthly counting of the number of
shoots breaking the surface. The time to emergence
showed how long it took for the shoots to reach the
surface from the various depths. No statistical analysis
was conducted on the time of emergence data.

The initial weights and final weights were used to
determine whether or not the fragment was deemed
alive or dead. If the fragment gained weight it was
considered to be alive. If the plant did not have any
shoots and had either lost weight or had completely
rotted away it was considered to be dead. From this,
the percentage of dead plants per pot was calculated.
The average weight difference per rhizome fragment
between the start and finish of the experiment was
determined for both the non regenerative fragments
(dead fragments) and the live fragments

Statistical analysis was performed using the
balanced ANOVA option in the program Minitab
(version 14 Minitab Inc. Pennsylvania, USA). Where
there was a significant treatment effect, Fisher’s pro-
tected LSDs were then calculated to separate treatment
means.

RESULTS

The first shoots took one to two months emerge,
with the majority of shoots reaching the surface by
four months, though the deeper depths took up to
five months for the first shoot to emerge (Table 1).
The deeper the root was planted the longer it took to
reach the surface (Table 1), with a 1.5 cm long rhi-
zome fragment planted at 20 cm taking six months to
reach the surface. The larger the rhizome fragment the
greater the rate of emergence, with 10 cm fragments
taking only 1-3 months for the first shoot to emerge,
whereas 1.5 cm fragments taking between two and
five months.

As the root length decreased, death of shoots
increased with the 1.5 and 2.5 cm fragments having
significantly more mortality (Table 2) compared to
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5 cm and 10 cm fragments. The largest rhizome frag-
ments (10 cm) had significantly fewer deaths than all
other lengths, regardless of burial depth (Table 2). For
the shorter fragment lengths (1.5 and 2.5 cm), burial
depth had no effect on fragment death, but 20 cm burial
depth significantly increased mortality for 5 and 10
cm fragments (Table 2).

Significantly greater weight loss occurred with
dead rhizome fragment lengths of 1.5 cm and 2.5 cm
compared to the 10 cm rhizome length within each
burial depth and to the 5 cm fragment at the shallower
depths (Table 3). Weight loss was also significantly
increased as burial depth increased for all rhizome
lengths apart from the smallest 1.5 cm fragments.
For live rhizomes at 11 months, greater recovery of
biomass occurred from the 20 cm burial depths for

Table 1. The effect of burial depth and rhizome frag-
ment length on time offshoot emergence.

Rhizome Burial depth
length (cm)
(cm) 5 10 20
Time for first shoot emergence
(months)
1.5 2 2 5
2.5 4 4 5
5 2 1 5
10 1 2 3
Time for last shoot emergence
(months)
1.5 4 4 6
2.5 4 5 5
5 4 5 5
10 4 4 5

Table 2. The effects of rhizome length and bur-
ial depth on % dead rhizome fragments after 11
months.

Rhizome Burial depth
length (cm)
(cm) 5 10 20
Dead rhizome fragments (%)*
1.5 714a 81.0a 71.4a
2.5 75.0a 75.0a 833a
5 333D 333b 66.7 a
10 0.0c 0.0c 333b
LSD 16.1

A Different letters represent significant difference
according to Fisher’s protected LSD (P <0.05).
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all rhizome fragments except for the 1.5 cm length
(Table 4).

DISCUSSION

Cultivation that reduces rhizome length to less than
2.5 cm can achieve greater than 70% control of prai-
rie groundcherry, with deeper burial giving higher
levels of control. Only rotary hoe cultivation equip-
ment is capable of accomplishing this (Culpin 1981).
Alternatively several cultivation passes using disc or
power harrows might also reduce fragments to this
size (Culpin 1981). As fragments that survive the
cultivation event can quickly respond and accumulate
dry matter, repeated cultivation would be necessary to
exhaust stored carbohydrate (Radosevich 1997, Merril
and Carole 1999, Monaco et al. 2002). If this was to
occur, the second cultivation event should occur after
four months, the time when the majority of rhizome
fragments have regenerated.

Table 3. The effects of rhizome length and burial
depth on difference in weight of dead rhizome frag-
ments after 11 months.

Rhizome Burial depth
length (cm)
(cm) 5 10 20
Weight loss (g)*

1.5 1.1 ab l4a 1.1 ab
2.5 0.8 be 1.1 ab 15a
5 0.3cd 0.5cd 1.5a
10 0.0d 0.0d 0.7 be

LSD 0.5

A Different letters represent significant difference
according to Fisher’s protected LSD (P <0.05).

Table 4. The effects of rhizome length and burial
depth on difference in weight of live rhizome frag-
ments after 11 months.

Rhizome Burial depth
length (cm)
(cm) 5 10 20
Rhizome weight gain (g)*

1.5 30.6 de 26.5 de 30.9 de
2.5 29.9 de 22.1e 52.4 abc
5 28.3 de 38.2 cde 60.5 ab
10 44.6 bed 37.7 cde 69.6 a

LSD 18.9

ADifferent letters represent significant difference
according to Fisher’s protected LSD (P <0.05).
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The cost and soil erosion issues associated with
cultivation make it unsuitable as the sole management
tool for dryland agricultural systems. Cultivation can
cause the death of the apical growing point and hence
stimulate dormant buds on the rhizome, as well as
reduce the overall plant biomass per rhizome seg-
ment. This could allow for better management using
herbicides after cultivation, as herbicide uptake should
be greater due to the increased surface area per total
biomass for uptake. Stimulating adventitious bud
growth to increase leaf area for herbicide application
has shown to be effective in other perennial species
such as bracken (Pteridium aquilinum (L.) Kuhn.) (Le
Duc et al. 2003) and dandelion (7Taraxacum officinale
Weber) (Froese et al. 2005)
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