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Summary 

A phenological study of an undis
turbed popula tion of the short-styled 
form of soursob (Oxalis pes-caprae) was 
carried out in the Victorian Wimmera 
in 1976 and 1977. Germination ofhulbs 
commenced in March and their rate 
of development was strongly influ
enced by rainfall. Contrary to pre
vious reports , bulb exhaustion did not 
always appear to be complete before 
new bulbs were formed , nor did it 
occur synchronously throughout the 
population. 

Reproduction was solely vegetative 
and, although the larger plants flow
ered, no seeds were set. The smaller 
plants generally produced a single re
placement bulb, but about 80% of the 
population formed additional bulbils. 

There are indications from this study 
that soursob may tolerate a wider cli
matic range than that previously re
ported: in both years rainfall was below 
average, but growth and development 
was successful and the plants showed 
reasonable frost tolerance. 

Introduction 

Soursob is native to South Africa (Salter, 
1939) and was introduced into Australia 
as an ornamental. Michael ( 1964) has 
given an account of its early history in 
Australia . It is now found over large 
areas, particularly in the cereal zone of 
south-eastern Australia where it can re
duce crop yield s by 20 to 50% (Catt, 
1970). Its oxalic ac id content renders it 
poisonous to stock (Bull , 1929; Clarke , 
1934), and soursob is a proclaimed nox
ious weed in Victoria , Queensland, Tas
mania and parts of South Australia. 

There have been many studies on the 
growth of soursob (Ducellier , 1914; 
Clarke , 1934; Chevalier , 1940; Michael , 
1958 , 1965), but not of its phasic de
velopment nor of its growth in the Vic
torian Wimmera . This knowledge is 
essential for the fonnulation of a suc
cessful control programme , and the pres
ent study was undertaken to observe the 
growth and development of soursob in 
the Victorian Wimmera . 

Materials and methods 

ing on a duplex soil (Dr2 . 13 , Northcote , 
1979) 16 Ion north east of Horsham in 
the Victorian Wimmera, was selected for 
study. The area had previously been sown 
to wheat and the regenerated pasture con
tained a dense even stand of the weed . 
Samples of soursob were taken at weekly 
intervals from March to September in 
1976 and 1977 . At each sampling, on .. 
area of 0 .5 m' was dug to a depth of 
30 em so that the roots cou ld be sepa
rated from the soil and 100 plants were 
taken at random for examination. 

For the purpose of this study the ter
minology of Clarke ( 1934) is followed. 
In addition , 'emergence' is defined as 
when the plants are visible above the 
ground , and 'bulb exhaustion' as the state 
of the bulb after its food reserves have 

100 

o 

100 

o 

o 

100 

o 

100 

o 
100 

o 

100 

o 

100 

o 

March April May 

March April May 

Australian Weeds June 1982 9 

been expended whilst a new plant is being 
established (Michael, 1958). McKenzie 
( 1973) reported that the nonnally crisp, 
fleshy scales of the bulbs become dry 
and translucent at this stage, but in this 
study it was found that bulb exhaustion 
was very difficult to assess visually be
cause many bulbs only partially corres
ponded to the above description. Bulbs 
were considered to be exhausted when 
the majority of scales becames dry and 
translucent. Flowering and senescence 
observations were made on the whole 
area of the infestation and not merely the 
sampled population . 

Results 

Data on the phasic development of sour
sob in 1976 and 1977 ·are shown in Fig
ures I and 2. 

Germination The gennination of bulbs 
commenced in March each year, but ear
lier in 1976 than in 1977 . The majority 
of bulbs germinated in three weeks in 
1977 but a longer period was required 
in 1976. By May of both years the few 
bulbs which had not genninated were 
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An undisturbed populati on of the short
styled fonn of soursob, which was grow-

CJ 1976 - 1977 

Figure 1 Development of soursob in 1976 and 1977 
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dried or decayed , leaving only the brown 
outer shell . There was no cany-over of 
donn ant bulbs between seasons. 

Emergence Emergence in 1976 was 
prolonged and extended well into July, 
whilst in 1977 all plants had emerged by 
early June . 

Bulb exhaustion An attempt was made 
to assess bulb exhaustion visually in 
1977 . It was estimated to occur in some 
plants during late May and early June , 
but others showed no visual evidence of 
bulb exhaustion. 

Flowering -
Senescence 

May 

= 1976 

= = -

June July August September 

_ 1977 

Flowering About 20% of the popula
tion produced flowers intennittently be
tween June and August. Flowering 
occurred mainly on the larger, well es
tablished plants and at one sampling these 
were a ll produced from large bulbs 
( > 0 .2 g fresh weight) which were sit
uated below a depth of 20 cm in the soil . 
Some plants flowered repeatedly, but in 
no cases were seeds produced . 

Figure 2 The occurrence of flowering and senescence in a soursob population in 1976 and 1977 

Tuber formation Tuber formation oc
curred later and fewer were produced in 
1976 than in 1977. It also appeared in 
both years that the very small plants in 
the population did not form tubers. 

Senescence In 1976 top growth began 
to die back in late September, whereas 
senescence was completed by the middle 
of September in 1977 . The development 
of bulbs and bulbils was not always com
pleted when the above-ground parts had 
died back. 

Reproduction There was no seed set 
observed and all reproduction was veg
etative. In 1977, 80% of the initial popu
lati on produced bu lbil s whilst the 
remaining plants produced only a single 
replacement bulb. 

Effect 0/ climate un gruwth and 
development 

The meteorological data for the site and 
the long-tenn averages for Horsham are 
presented in Table I . The temperatures 

occurring in both years were a little lower 
than the long-term average, but the main 
disparities were in the rainfall and frost 
incidence. 

Both years had less rainfall than aver
age and its distribution pattern was mark
edly different. In 1976 1itlle rain fell until 
July and this was reflected by the slow 
and uneven gennination and emergence 
of soursob. In contrast, there was an 
early autumn break in 1977 and germi
nation and emergence of soursob oc
curred rapidly and evenly. The 1976 
plants were small and close to the ground , 
but growth was more vigorous in 1977. 
There was a drier finish to the growing 
season in 1977 and senescence of sour
sob commenced earlier than in 1976 when 
growth continued into September. 

In both years the incidence of frost 
was greater than the long-term average. 
After a severe frost the plants turned 
brown and died back and when new 
growth appeared it was generally re
duced in vigour. The first heavy frosts 
of 1976 occurred in June when the plants 
were already suffering from lack of 
moisture . Tuberfonnation had not begun 

and their subsequent development may 
have been adversely affected by this 
combination of dry conditions and heavy 
frosts . Severe frosts did not occur until 
July in 1977, by which time development 
of the plants was further advanced. The 
onset of senescence may have been has
tened , since tuber fonnation was well 
advanced and sufficient food was stored 
to complete development. Despite the 
high incidence of frosts , however, the 
population of soursob continued to sur
vive and produce bulbs. 

Discussion 

These findings confirm Michael 's (1958) 
observation that nearly all soursob bulbs 
sprout in the year following their for
mation. Ducellier (19 14) reported that 
bulbs genninated after rain, but also 
commented that very little moisture was 
required to initiate the process. Under 
the dry conditions in early 1976 germi
nation and emergence were slow and 
erratic, but wi th the better rainfaU of 
1977 the early development of the popu
lation was faster and more even. 

Table I Rainfall , monthly maximum and minimum temperatures and frost incidence in 1976 and 1977 and long-term averages (Victorian 
Resources Survey - Wimmera Region) 

Month Rainrall (mm) Temperature (0C) Days of frost incidence 
maximum minimum O-2"C below O"C 

1976 1977 av' 1976 1977 av2 1976 1977 av2 1976 1977 av' 1976 1977 ar 

February 15.9 33 .0 30.2 32.0 32 .3 29.S 15.6 14 .3 13 .1 
March 2.S 2S .0 IS.5 27.5 29.3 26.5 11.7 7.1 10.9 0 0 0.2 
April 15.S 11.0 30.7 22.0 24.7 20.9 S.2 3.2 8.3 0 0 0.2 
May 22.0 4S.0 44.5 19.5 22.4 17 .0 O.S 2.0 '5.9 7 2 2.2 0 0 0. 1 
June 13.7 45.4 49.5 14.9 15 .5 13 .5 -0.9 4.4 4.5 4 6 4.0 5 0 1.3 
July 32 .3 33.5 47 .2 15.4 14 .S 13.3 - 2.3 0.4 3.7 10 9 5.3 S 5 1.7 
August 41.4 12.6 47 .5 IS.2 21.6 15.0 - 1.4 -O.S 4.3 9 6 3.9 9 3 0.7 
September 20.5 23.0 49.5 20.4 23.3 17.6 -1.6 -0.3 5.4 6 7 3.9 6 2 0:3 

laverage over 30 years 
~average over 37 years 
3average over 10 years 



Bulb exhaustion did not appear to occur 
unifonnly throughout the whole popu
lation and this stage could stiLi occur in 
some plants late in the season when 'the 
majority had fonned new bulbs. If the 
drying and translucency of scales indi
cates the food reserves in the bulb have 
been utilized . then these reserves are not 
necessarily used up in the development 
of the plant under Victorian conditions. 
Bulb exhaustion is not a synchronous 
stage throughout the population at which 
control measures may be most effective. 

Clarke (1934) suggested that plants 
did not flower in the ir first year, but 
Ducellier ( 19 14) reported that non-flow
ering plants were those which grew from 
sma ll bulbils, which was confirmed 
during this study. Research into the 
mechanisms involved in flowering would 
be necessary to explain why this should 
occur intennittently. 

Soursob perennates by replacement of 
the parent bulb (Clarke, 1934). This ap
pears to be the sole function of the small 
plants , particularly those which do not 
form a tuber. The large plants do not 
only replace themselves but produce ad
ditional bulbils , generally in association 
with the tuber but also on the rhizome. 
Provided conditions are favourable sour
sob has a high capac ity for reproduction , 
producing an average of 20 bulbils per 
plant , although as many as 50 can be 
found on large healthy plants (unpub
lished data) . Observation indicated that 
the majority of these small bulbils are 
found near the surface of the soil and 
develop into smail plants . The lack of 

seed set in this population is consistent 
with that of other soursob populations 
in Australia (Clarke, 1934; Michael, 
1965). 

Growth and development of soursob 
was markedly influenced by seasonal 
rainfall in 1976 and 1977. Frost also in
fluen ced development by the destruction 
of above-ground growth so that reserves 
had to be expended in regrowth , but de
spite this it seems that soursob is able 
to withstand considerably harsher cli
matic conditions, particularly increased 
frost incidence, than the range indicated 
by Michael ( 1958). 

As a guide to improving the level of 
soursob control, the important findings 
of this study are that a population of 
soursob contains plants at various de
velopmental stages; not all plants go 
through all stages, and the growth pattern 
is seasonally dependent. However, since 
ail plants produce a bulb and all bulbs 
germinate in the year after they are pro
duced, it is clear that for effective control 
the fonnation or viability of bulbs must 
be reduced. 
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