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Weed survey of cereal crops in south west Victoria I). Most of the soils are duplex types 
ranging from hard acidic loams to 
sandy alkaline soils (Northcote, 1964). 
The non -duplex soils include friable 
earths and loamy soils in the Lake 
Bolac and south west regions, grey 
cracking clays in the Wimmera and 
calcareous loamy earths in the north
ern Wimmera. The south west region 
has the largest diversity of soil types. 

R. G. Vellhul. and R. L. Amo, 
Victorian Crops Research Institute, Department of Agriculture, Horsham, 
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Summary 

During August 1981 a survey was con· 
ducted of weeds In ce,eal crops In soutb 
west Victoria. Tbose witb tbe blgbest 
frequency of occurrence were Trifolium 
spp., Lolium spp., Rumex spp., luneus 
bufonius, ArctolheCil calendula and 
Oassula spp., whilst luneus bufonius, 
Oassula spp., Romulea rosea, Lolium 
spp. a.d Lylhrum hyssopifolia bad the 
blgbest plant densities. O.t crops bad a 
blgber averaae weed density (648 pla.ts 
m") lb •• wheat crops (320 pla.ts m· ' ). 

A comparison of Ibe results wilb 
tbose of • survey I. 1977 sbowed simi· 
larlty between tbe weed 80r. of south 
west Victoria and tb.t in tbe Lake 
Bolac -Central Hlgbl.nds reglo. .nd, 
to • lesser extent, witb that of north east 
Victoria. The possible effects of 
cbanglng land use on the weed 80r. i. 
soutb west Victoria are discussed. 

Introduction 

Much of south west V ictoria has an 
average annual rainfall of 450 to 750 
mm and is Iraditionally a pastoral 
zone. However, the total area under 
crop increased from 155 600 ha in 
1974-75 to 275600 ha in 1979-80 
(Bowden, 1976; Cowie, 1981) and this 
trend is likely to continue. An investi
gation by the Victorian Crops Re
search Institute was commenced in 
1981 to identify the constraints to 
cropping in the region and to develop 
economically viable systems to over
come them. 

As weeds have a significant effect on 
the economics of crop production it 
was considered essential to survey their 
occurrence in cereal crops in south 
west Victoria at the commencement of 
the investigation. The results presented 
in this paper document the taxa and 
plant densities recorded under current 
cropping practices and provide a base 
for measuring trends and changes in
duced by new technological practices. 
Comparisons are made with the weed 
communities in three other Victorian 
regions (Wells and Lyons, 1979). 

Methods 

The method used was based on that of 
Wells and Lyons (1979). The main 
area presently cropped in south west 

Victoria was divided on a 10' x 10' 
longitude grid and main roads selected 
to represent transects through each 
rectangle. Up to six cereal crops were 
selected at regular intervals along each 
road and a total of 95 crops was 
examined in August 1981 when they 
were in the three-leaf stage. 

The prevalence of weeds in each 
crop was assessed in 0.25 m' quadrats 
thrown 10 times on the circumference 
of a circle about 100m in diameter. All 
weeds occurring in the quadrats were 
identified and counted. 

An index termed the 'relative abun
dance' of each weed was derived by 
multiplying the frequency of occur
rence of the weed by its average den
sity. The relative abundance of weeds 
in cereal crops in south west Victoria 
was compared with those .calculated for 
weeds recorded in the Wimmera, Lake 
Bolac-Central Highlands and Goul
burn -north east regions in the Wells 
and Lyons survey. 

Description of regions 

The average annual rainfall in the 
Wimmera region is 325 to 500 mm and 
that in the Lake Bolac-Central High
lands, Goulburn -north east and south 
west regions is 400 to 700 mm (Figure 
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Results 

The weed flora recorded in the south 
west contained 15 annuals (including 
annual Trifolium spp. and Lolium 
spp.), one biennial (Cirsium vulgare) 
and four perennials (perennial Trifol
ium spp., Lolium spp., Rumex spp., 
(mainly R. acelOse/la) and Romulea 
rosea) . Trifolium spp., Lalium spp., 
Rumex spp., luncus bufonius, Arcto
theca calendula and Crassula spp. had 
the highest frequency of occurrence 
and taxa with the highest plant densit
ies were/uncus bufonius, Crassula spp. , 
Romulea rosea, Lolium spp. and Lyth
rum hyssopifolia (Table I). 

Of the 95 crops surveyed, 60 were 
oats and 35 were wheat. The weed 
floras of these crops were similar except 
that three taxa were more common in 
oats than in wheat - A. calendula 71 % 
(oats) versus 40 % (wheat),Juncus bu
fonius 78 % versus 40 % and Romulea 
rosea 63 % versus 26 % - whereas two 
taxa occurred more frequently in wheat 
than in oats - Erodium spp. 37 % ver
sus 18 % and Polygonum spp., 23 % 
versus 5 %. Oat crops had a higher 
average weed density (648 plants m-') 
than wheat crops (320 plants m- '). 

2 Lake Bolae- Central Highlands (Wells and Lyons, 1979) 
3 Wimmera (Wells and Lyons, 1979) 
4 Goulburn - north east (Wells and Lyoos, 1979) 



Table 1 Frequency and density of weeds in cereal crops in south west Victoria 

Scientific name Common name Frequency Density Range in 
(% of field.) (plants rn -2) density 

per field! 
(plants rn - 2) 

Arctotheca calendula (L.)Levyns capeweed 60.0 19.7 0.4 - 144 
Briza minor L. shivery grass 2J.l 57.3 0.9-475 
Bromus molIis L. soft brame J.l 4.4 4.4 (1 field) 
aTsium vulgare L. spear thistle 10.5 1.9 0.4- 8.8 
Crassula ssp. stonecrops 60.0 120.0 1.2- 627 
Erodium ssp. storksbill, crowfoot 25.3 2.2 0.1 - 32 
Fumaria spp. fumitories 4.2 43.5 0.8- 169 
Hordeum leporinum Link barley grass 6.3 24.2 8.0-45 
Juncus bufonius L. toad rush 64.2 248.0 2.4-614 
Lalium spp. ryegrasses 8J.l 102.0 0.4- 928 
Lythrum hyssopifolia L. hyssop loosestrife 16.8 90.8 1.2-415 
Phalaris spp. lesser canary grass, 49.5 11.0 0.4-68 

paradoxa grass 
Polygonum spp. hogweeds 13 .7 12.3 0.4- 58 
Romulea rosea (L.)Eckl. onion grass 49.5 118.0 0.8- 800 
Rumex spp. sorrel, dock 71.6 50.9 0.4- 800 
Trifolium spp. clovers 94.7 28.8 0.8- 167 
View spp. vetches 2.1 3.4 0.8-6.0 
Vulpia spp. silver grass, fescue 31.6 56.1 9.6- 160 

Average density in Ihose fields in which the wero was recorded. 

Table 2 Relative abundance' of weeds in four Victorian regions 

Taxa Relative Taxa Relative 
abundance abundance 

South west Victoria Brassica tournefortii Gouan 62 
Juncus bufonius 15922 Poa bulbosa L. 57 
Lolium spp. 8272 Oxalis pes-caprae L. 54 
Crassula ~pp. 7200 SteI1aria medw (L.)Vill. 49 
Romulea rOSeLl 5841 Rumex spp. 47 
Rumex spp . 3644 Bromus moIlis L. 43 
Trifolium spp. 2727 Cardarw draba (L.) Desv. 41 
Vulpia spp . 1773 Papaver spp. spp. 32 
Lythrum hyssopifolw 1525 Hordeum leporinum 30 
Briza minor 1209 Onopordum acaulon L. 23 
Arctotheca calendula I 182 Anagallis arvensis L. 20 
Phalaris spp. 544 Erodium spp. 16 
Fumaria 183 Hypochoeris radicata L. 14 
Polygonum spp. 169 Apha,zes arvensis L. 13 
Hordeum leporinum 152 Raphanus raphanistrum L. 8 
Erodium spp. 56 Lactuca serriola L. 7 
Cirsium vulgare 20 Sonchus spp. 5 
Vicw spp. 7 Cirrium vulgare 4 
Bromus moIlis 5 Conringia orientalis (L.}Dumort. 2 

Picris echioides L. 05 
Wimmera Chondrilla juncea L. 0.4 
Lotium spp. 2013 Carthamus kznatus L. 0.1 
Romulea rosea 1943 
Lamium amplexicaule L. 1433 Lake Bolae-Central Highlands 
Avena fatua L. 1058 Juncus bufonius 3668 
Juncus bufonius 1013 Lolium spp. 3651 
CrassuJa spp. 592 Poa annua 1554 
Polygonum spp. 366 Rumex spp. 877 
Phalaris spp . 158 Stellaria medw 873 
Fumario spp. 126 Romulea rosea 538 
Sisymbrium spp. 122 Phalaris spp. 398 
Trifolium spp. 104 Polygonum spp . 246 
Lithospermum arvense L. 93 Vulpia spp. 231 
Medicago spp . 88 Trifolium spp. 224 
Arctotheca calendula 81 Oxalis pes*caprae 159 
Amrinckia spp. 69 Arctotheca calendula 79 
Poa annua L. 68 Erodium spp. 37 
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The average density of weeds in the 
south west and the three regions sur
veyed by Wells and Lyons (1979) in
creased with increasing annual rain
fall: Wimmera (325 to 500 mm) 71 
plants m-', Lake Bolac -Central High
lands (550 mm) 113 plants m-', north 
east (400 to 700 mm) 311 plants m-', 
and south west (500 to 650 mm) 528 
plants m-'. 

Fewer species were recorded in the 
two southern regions than in the Wim 
mera and north east (Table 2). Lolium 
spp. , Juncus bufonius and Romulea 
rosea had a high relative abundance in
dex overall and Crassula spp. was 
abundant in the south west and north 
east. All weeds recorded in the south 
west were recorded in other regions ex
cept for Lythrum hyssopifolia, Briza 
minor and Vicia spp. 

Analysis of the relative abundance 
of 10 taxa occurring in each region 
showed that the ranking of weeds in 
the south west was most similar to that 
of the Lake Bolac -Central Highlands, 

Taxa Relative 
abundance 

Hypochoeris radicata 7 
Sonchus spp. 4 
Fumaria spp. 2 

Goulburn-nortlt east Victoria 
Juncus bufonius 13482 
Lotium spp. 4147 
Oassula spp. 3937 
Anagallis arvensis 3 316 
Polygonum spp. 1626 
Romulea rosea 855 
Arctotheca calendult1 835 
VuJpw spp. 742 
Poa annua 592 
Trifolium spp. 298 
Rumex spp. 290 
Medicago spp. 193 
Fumaria spp. 158 
Avena falUn 66 
Hordeum leporinum 63 
Brassica tournefortii 44 
Erodium spp. 43 
LAm;um amplexicaule 39 
Raphanus raphanistrum 39 
Hypochoen's rad;cata 38 
Cirrium vulgare 23 
Phalaris spp. 22 
Oxalis pes·caprae 12 
Sonchus spp. 12 
Lithospermum arvense 9 
Papaver spp. 3 
Emex australis Steinh. 0.6 
Chondrillt1 juncea 0.3 

Relative abundance~ fft(luency (96 offields) x average 
density (planlS m' l ) 
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Table 3 Ranking of relative abundance of weeds common to all regions' 

Taxa Region 

South west lake Bolac- North east Wimmera 
Central Highlands 

t 1 1 JUIICU S bufonius 3 
2 2 2 Lotium spp. 1 
3 4 4 Romulea rosea 2 
4 3 7 Rumex spp. 9 
5 7 6 Trifolium spp. 7 
6 8 5 Arctotheca calendulo 8 
7 5 10 Phalar;s spp. 5 
8 10 8 Fumarfa spp. 6 
9 6 3 Polygonum spp. 4 

to 9 9 J:)odium spp. 10 

I SpeOlrfn<ln ·s r:mked com:l:lt ion coefficients ror pairs or regions: 
Sou\h WC\ \ Olnd l"'lk~ Bolac- Ccntrnl H ighl~nds rs = 0.83 
South wcst Olnd north (":lSI rs rs = 0.65 
South wt'St :lnd Wimmer:l rs rs = 0.56 

next most simi lar to that of the Goul
burn - north east and least similar to 
the weed flora of the Wimmera (Table 
3). 

Discussion 

Whilst it is considered that this survey 
and that of Wells and Lyons (1979) 
detected the most abundant weeds in 
each region. less frequently occurring 
species were not recorded. For exam
ple. we are aware of small areas of 
Agrostis lenuis Sibth., Raphanus raph
anislrum, Laclura se"iola and Cheno
podium album L. in the south west, 
LYlhrum hyssopijotia in the north east 
and Allium vineale L. in the Wimmera. 

The south west has a higher rainfall 
than the traditional Victorian wheat 
belt and is predominantly a grazing 
area and it was. therefore, expected 
that this region wou ld havc a charac
teristic weed flora . The survey results 
indicate that the flora is most similar to 
that of the Lake Bolac-Central High
lands region and, to a lesser extent, to 
the Goulburn - north east region. Jun
cus buJonius and Lotium spp. have the 
highest relative abundance in each of 
these regions. Changes in rotations 
and cropping practices have a con 
siderable influence on weed floras 
(Cussans, 1976) and, as cropping 
becomes more prevalent in south west 
Victoria. significant changes in the 
weed flora will probably occur. It is 
likely that the number and abundance 
of taxa will approach that of the Goul
burn - north east region. 

It appears probable that two ap 
proaches to cropping are developing in 

south west Victoria. In the first crop
ping is regarded as a low input method 
of renovating pastures, often by sowing 
oats and without the use of herbicides. 
This common practice probably ac
counts for the higher density of weeds 
in oats compared with wheat in the 
present survey. Oats are usually sown 
earlier and with fewer cultivations for 
weed control than wheat and herbi
cides are rarely used. The second ap
proach is to crop parts of farms inten
sively with a range of crops and either 
not return the land to pasture or do so 
only after several years of cropping. 
The adoption of either system will have 
a significant effect on the weed com
munities in crops. 

Waterlogging and poor trafficability 
are frequent problems in south west 
Victoria and direct drilling of crops in 
early autumn or in spring is being in
vestigated as a possible means of re
ducing these problems . If direct drill
ing is widely adopted. a further change 
in the weed flora is to be expected 
(Froud- Williams , Chancellor and 
Drennen, 1981), possibly involving an 
increase in perennials such as Romulea 
rosea and Rumex acelose/la and herbi
cide resistant species such as Vulpia 
spp. Any increase in the area sown to 
grai n legumes and oilseed crops would 
have a significant effect on the weed 
flora because the herbicides used in 
these crops differ from those used in 
cereals. 

This paper indicates the relative 
abundance of weeds in the weller por
tion of the V ictorian cereal belt and 
provides a base line for monitoring 
trends in the weed flora in response to 

changing cultural practices. The index 
of relative abundance gives an estimate 
of the abundance of a particular weed 
based on its frequency and plant den
sity . It can be used to compare the 
abundance of several taxa, but does not 
necessarily represent their effects on 
crop production because weeds differ in 
their competitive abili ty (Welbank, 
1963; Wells, 1979). At present there is 
no information on the competitiveness 
of common weeds such as Vulpia spp., 
Rumex acelose/la, Romulea rosea, Jun
cus buJonius and LYlhrum hyssopijotia 
under field conditions in south west 
Victoria. Information on the import
ance of such weeds and methods for 
their control are essential for the devel
opment of sound agricultural systems 
for the region. 
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