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Seasonal emergence of weeds typically occurring 
in the Victorian cereal belt 

R. L. Amor 
Victorian Crops Research Institute. Department of Agriculture and Rural Affairs. 
Horsham. Victoria 3400 

Summary 

The seasonal emergence of 24 weed 
species in Victorian dryland crops was 
investigated in pots under field con
ditions. Some emerged in late summer 
or autumn when the soil tempemture 
at 2 cm was above 9°C but most had 
a more extended period of emergence. 

Although some species from the fuU 
mnge of emergence patterns are present 
in the MaUee, Wimmem and high min
fall regions of Victoria, it is concluded 
that there is a weak relationship be
tween the seasonal emergence patterns 
of weeds and regions in which they 
occur in Victoria. 

A single cultivation in autumn in
duced an emergence peak in only 
Pha/aris minor, Phalaris paradoxa, 
Raphanus raphanistrum, Rumex cris
pus, Rumex acetosella, Lamium am
p/exicau/e and Fumaria parllijlora. The 
results are discussed in terms of the 
possible inHuence of reduced tillage 
systems on weed problems. 

Introduction 

It is important to understand how 
weeds persist in our agricultural 

systems so that their responses to 
changes in the systems can be predicted 
and overcome. In Australia, most 
investigations on the ecology of weeds 
have concentrated on individual species 
and not on communities. However, it 
is the response of the whole com
munity to changes in agronomic prac
tices, including weed-control measures, 
that is important to the farmer. 

The incidence of weeds in Victorian 
cereal crops has been documented by 
Wells and Lyons (1979), Velthuis and 
Amor (1983), Amor (1983) and Amor 
and de Jong (1983). However, as in 
other parts of Australia, there is a 
dearth of quantitative information on 
their seasonal emergence patterns. This 
paper reports the results o f an investi
gation of the seasonal emergence of 24 
weeds (including pasture plants that 
volunteer in subsequent crops) present 
in the Victorian cereal belt and their 
response to disturbance resembling 
that associated with conventional culti
vation and sowing of crops. The 
influence of cultivation was investi
gated because of the current interest in 
developing reduced tillage systems. 

Table 1 Seasonal emergence of species (uncultivated) 

Methods 

Seed of the 24 species investigated 
(Table I) was collected from either 
mature plants or from the ground at 
various localities in the Victorian wheat 
belt in late 19811early 1982, except for 
the commercial seed of subterranean 
clover, barrel medic and perennial 
ryegrass which was purchased at that 
time. The seed was stored in an air
conditioned laboratory until sowing. 

Seed of each species was sown in 
individual plastic pots (22 cm diam. 
X 20 cm) buried level with the soil 
surface at the Cereal Experimental 
Centre, Dooen, Victoria. No viability 
tests were carried out on the seeds at 
the commencement or completion of 
the investigation. Two hundred and 
fifty seeds were sown per pot at a depth 
of I cm in a sterilized 6: I : I 
loam : sand: peat (by volume) potting 
mix on 25-26 February 1982. There 
were four randomized blocks of each 
weed species and two disturbance 
treatments: (a) uncultivated after sow
ing, and (b) cultivated by disturbing the 
top 7 cm of soil with a four-pronged 
trowel on 24 May 1982. The weed 
species x disturbance treatments were 
completely randomized. 

The rainfall was supplemented by 
adding water at either weekly or fort
nightly intervals to each pot, providing 
monthly rainfalls equivalent to the 
average at Hamilton (710 mm annual 
ra infall) which is in the wetter part of 
the Victorian cereal belt. The amount 

Total Emergence as l1Jo of total emergence 

Common name Scientific name 

Wild turnip Brassica tournejortii Goun. 
Barrel medic cv. Borung Medicogo truncatulo Gaertn 
Great brome Bromus diondrus Roth 
Soft brome Bromlls mol/is L. 
Perennial ryegrass LoNum perenne L. 
Barley grass Hordeum /eporinum Link 
Annual ryegrass Lotium rigidum Gaudin 
Silver grass Vu/pia bromoides (L.) S.F.Gray 
Long starksb ill Erodium botrys (Cav.) Berta l. 
Capeweed Arctotheca calendula (L.) Levyns 
Spear thist le Cirsium VUlgare (Savi) Ten. 
Corn gromwell (white ironweed) Buglossoides arvensis (L.) I.MJohnston 
Wild oat Avena !atua L. 
Lesser canary grass Ph%ris minor Retz 
Indian hedge mustard Sisymbrium orientale L. 
Prickly lettuce LoCluCO serriola L. 
Onion grass Romulea roseo (L.) Eckl. 
Wild radish Raphanus raphanistrum L. 
Deadnettle Lomium omp/exicou/e L. 
Paradoxa grass Pha/oris paradoxa L. 
Sorrel Rumex acetosel/o L. s. lat. 
Fumitory Fumaria parvi/lora Lam. 
Hogweed Polygonum aviculore L. 
C urled dock Rumex crispus L. 

LSD: (P = O.OS) 36 
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of rainfall at Hamilton was chosen 
because of the increasing interest in 
high rainfall cropping in Victoria. The 
soil temperature at a depth of 2 em and 
5 em in adjacent pots was recorded 
continuously by temperature probes 
connected to a thermograph. Daily 
maximum and minimum air temp
eratures were also recorded. 

Seedlings were counted and removed 
weekly between March and December 
1982. 

Results 

Between May and September the mini
mum soil temperatures at a depth of 
2 em were low (0.7-6.6°C) and there 
were several frosts. Very high soil 
temperatures were recorded in spring 
and summer, although they were lower 
at a depth of 5 em than at 2 em (Table 
2). 

There was considerable variation in 
total seedling emergence. Therefore to 
enable ready comparison of the 
seasonal emergence pattern of the 
species, the counts were expressed as a 
percentage of total emergence (Table I, 
Figure I). The emergence patterns 
ranged between that of wild turnip, 
which germinated mainly in March, 
and that of curled dock which ger
minated from April through to 
November. 

Significant (P < 0.05) emergence 
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peaks in response to cultivation were 
found in the relatively late-germinating 
lesser canary grass, paradoxa grass, 
wild radish, curled dock and dead
nettle; similar trends occurred in the 
emergence of hogweed, fumitory and 
sorrel. 

Discussion 

Seed banks in the field consist of seeds 
of various ages and states of dormancy. 
Emerged populations represent only a 
small fraction of the potential seed 
bank (Roberts 1981). However, of the 
10 annual weeds investigated by 
Roberts and Boddrell (1983) most had 
a fairly consistent emergence pallern 
from year to year. Consequently, in the 
following discussion it is assumed that 
the weed ftora in various regions of 
Victoria is strongly influenced by the 
pattern of emergence of fresh ly har
vested seed. 

Some species, e.g. wild turnip and 
barrel medic, emerged rapidly in March 
and April when the average daily range 
in soil temperature was 8.8- 24.6°C 
(2 em) and 8.4-20.8°C (5 em). Others 
germinated at lower temperatures, 
many in June when the average tem
perature range was 1.5-12.3°C (2 em) 
and l.3- 9.6°C (5 em). Possibly some of 
the later germination was associated 
with a reduction in dormancy or hard
seededness with time. 
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Thompson (1981) considers that 
because many environments are un
predictable from year to year there is 
no unequivocally best season for ger
mination and therefore diversity in the 
seed pool of a species is important in 
providing a buffer against atypical 
successions of season~. Nevertheless, 
the extent to which various weeds have 
successfully colonized climatically 
different areas of the Victorian cereal 
belt can be explained at least partly by 
their differing patterns of seasonal 
emergence. 

The range of environments in which 
cereals are grown in Victoria includes 
the Mallee (alkaline soils, 250-400 mm 
annual rainfall), Wimmera (alkaline 
soils, 400-500 mm annual rainfall) and 
the south west and north east (neutral 
to acidic soils, 500- 750 mm annual 
rainfall). There is a pronounced winter 
incidence in the rainfall. 

Some of the species commonly 
found in the Mallee [great bromo, 
barley grass, annual ryegrass, wild 
turnip, capeweed, barrel medic (Wells 
and Lyons 1979)] have the potential to 
emerge predominantly in late summer 
to autumn (Table I). Other weeds of 
the Mallee [Indian hedge mustard, 
annual ryegrass, corn gromwell (white 
ironweed), fumitory, hogweed and wild 
oat (Wells and Lyons 1979)] emerged 
in winter as well. Yellow burr weed 
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Figure 1 Typical emergence patterns expressed as a percentage of the total annual emergence 101 each Species, ( ___ uncultivated, _ _ _ cultlvaled. arrow Ind icates 
time of cu ltivation. The cu rves for g real brome were Identical ,) 



20 Plant Protection Quarterly Vol. 1(1) 1985 

Table 2 Temperature and simulated rainfall conditions during the experimental 
period 

Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. 

Rain/all (mm) 
28 39 55 70 57 94 88 71 66 59 49 

Ambient temp. roC) 
Max. 31.4 27.3 20.8 15.6 12.0 12.9 18.7 18.3 22.1 30.2 29.7 
Min. 11.6 10.4 6.9 5.4 0.5 0.8 1.2 2.5 5.0 8.9 11.0 
Av. 21.5 18.8 13.8 10.5 6.2 6.1 10.0 10.4 13.4 19.6 20.4 

Soil (2 em) temp. ro C) 
Max. 24.6 16.2 12.3 12.9 18.9 22.2 31.8 44.4 49.9 
Min. 8.8 6.6 1.5 0.7 5.0 4.8 7.9 14.0 14.4 
Av. 16.7 11.4 6.9 6.8 12.0 13.5 19.9 29.2 32.1 

Soil (5 em) temp. roC) 
Max. 20.8 13 .4 9.6 
Min. 8.4 5.5 1.3 
Av. 14.6 9.5 5.5 

(Amsinckia hispida), which occurs in 
both the Victorian Mallee (Wells and 
Lyons 1979) and the South Australian 
Mallee, also has a staggered germin
ation (Connor 1965; Kloot, pers. 
comm.). 

Their early emergence enables 
Mallee weeds to make use of autumn 
rains and to complete their life cycles 
before the onset of dry conditions in 
spring, whilst some winter emergence 
ensures that the species avoid control 
by cultivations near sowing time. 
Although the emergence pattern of 
perennial ryegrass and soft brome 
appear to be suitable for growth under 
Mallee conditions, perennial ryegrass 
cannot persist through the dry sum
mers and soft brome has not become 
an important weed in the Mallee 
possibly because of requirements for 
wetter conditions or less alkaline soils. 
Soft brome may also be less competi
tive than other species better adapted 
to the Mallee environment. 

Of the species included in this 
investigation, the common Wimmera 
species (Wells and Lyons 1979) wild 
turnip, barrel medic, annual ryegrass, 
subterranean clover, capeweed, corn 
gromwell, wild oat, Indian hedge mus
tard, prickly lettuce, onion grass, dead
nett le and sorrel had more than 77"10 
emergence by the end of lune (Table 
I). Hogweed and fumitory, which are 
also abundant in the Wimmera, ger
minated more evenly between April 
and September. 

A wider variety of types of emerg
ence occurs in crop weeds of the high 
rainfa ll areas of Victoria (Wells and 
Lyons 1979; Velthuis and Amor 1983) 
ranging from the early-emerging soft 
brome and perennial ryegrass through 
to the late emerging fumitory, hogweed 
and curled dock. 

Although some species from the fu ll 
range of emergence patterns are present 

10.0 16.4 19.2 26.7 37.7 42.2 
0.7 4.0 4.8 8.1 13.8 15.1 
5.4 10.2 12.0 17.4 25.8 28.7 

in all three cereal regions, it is con
cluded that there is a weak relationship 
between the seasonal emergence patt
erns of weeds and the regions in which 
they occur in Victoria. There are 
relatively more early-emerging weeds in 
the dry Mallee than in the Wimmera, 
which is wetter and has heavier soils, 
but in the higher rainfall districts a 
wide spectrum of weed-emergence 
patterns ensures that some weeds will 
be present at all stages during the 
longer growing season of the crops. 

Whilst almost complete control of 
the seedling population of the sum
mer-autumn emerging weeds (Table I) 
could be achieved by spraying on 
I luly, seedlings of some autumn
winter emerging species will emerge 
after early post-emergence spraying. 
Weed control of the later emerging 
weeds will require either a residua l 
herbicide or pre-harvest spraying. 

Cultivation simulating the field 
situation in which the seeds are dis
turbed and their depth in the soil 
altered, affected the total emergence 
and/or emergence pattern of some 
weeds. Under the experimental con
ditions reported here, a single cultiva
tion in autumn induced a peak of 
germination in only eight of 26 species 
investigated. On the basis of this 
evidence, it is suggested that if zero 
tillage replaced conventional culti
vation, the incidence of most of the 
weeds investigated will be little affected. 
However, lesser canary grass, paradoxa 
grass, wild radish, curled dock, dead
nettle, hogweed, fumitory and sorrel 
may emerge over a longer period and 
therefore require modified control 
strategies. Stimulation of emergence in 
these species by cultivation could 
possibly be used to reduce the viable 
seed load in the soil, provided that 
formations of new seeds was prevented 
(Roberts 1962; Roberts and Dawkins 

1967). However, deep cultivation such 
as mouldboard ploughing may induce 
seed dormancy in species such as wild 
radish and so extend the duration of 
the weed problem (Reeves et al. 1981). 
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