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Summary 

Wild radish is an increasing problem 
in the cropping areas in Victoria and 
the resulls of research into why this 
plant is a successful weed in crops, and 
effective methods for its control , are 
reviewed. 

Wild radish competes strongly with 
wheat during the early growth of the 
crop and densities as low as seven 
plants m" reduced yields by 100/0. II 
can be controlled effectively in cereal 
crops, but to obtain long-lasting sup
pression, seed production must be 
prevented and the existing seed load in 
the soil destroyed. Experiments based 
on different cull ural techniques 
designed to achieve this are discussed. 

Introduction 

Wild radish (Raphanus raphanislrum 
L.), a member of the family Crucif
erae, is an annual plant which is 
widespread throughout the world. It 
has been reported as a troublesome 
weed in cropping land in the British 
Isles, Europe, U.S.A. , Canada, Chile 
and all Australian States (Piggin el al. 
1978). It reduces grain yield, contami
nates harvested grain which is dis
counted at the si lo. makes harvesting 
difficult and may increase the moisture 
content of harvested grain above 
acceptable limit s (piggin el al. 1978). 

Opinions differ concerni ng it s 
'weediness' in pastures. It has been held 
to have some fodder va lue (Meadly 
1965). while Orchard (1946) claims 
that it may taint milk, butter and cereal 
grain products. Also, instances of 
poisoning of livestock have been men
tioned (Everist 1981) . 

Wild radish was probably introdu
ced accidentally into Australia and 
spread as a contaminant in agricultu
ral produce. It was reported to be 
naturalized in Victoria, in the area 
around Melbourne by 1860 (piggin et 
al. 1978), and since then it has become 
well established both in this State and 
in all the others. 

A Dr T W Donaldson died on 2 Oclober 1983. ThiS 
paper was compleled by hiS colleagues at lhe Kei th 
Turnbull Research Institute 

This paper reviews the findings of a 
research program into the biology and 
control of wild radish undertaken by 
the Department of Agriculture and the 
Department of Crown Lands and Sur
vey (now part of the Department of 
Conservat ion, Forests and Lands), 
with financial support from the wheat 
industry. 

Distribution In Victoria 

A survey of weeds of cereal crops in 
June 1977 showed that wild radish was 
present in less than 3% of Victorian 
crops (We ll s and Lyons 1979). 
However, it did occur in all cropping 
regions included in the survey. In the 
newer cropping area of south-west Vic
toria, wi ld radish was not found in any 
of the crops inspected during a survey 
carried out in 1981, although small 
areas of the weed were known to be 
present in the region (Velthuis and 
Amor 1982) . 

Wild radish is present in a lmost all 
parts of Victoria and is regarded as a 
significant weed of crops in the North 
East, parts of the Western District and 
in the croppi ng a reas of east 
Gippsland . 

Possibility 01 spread to 
uninlested areas 

An understanding of the phenological 
development of an annual plant is 
necessary in order to assess the likeli
hood of its spread to uninfested areas. 
This was investigated in a trial at 
Rutherglen by Reeves el al. (1981) who 
made sequential sowings of wild rad
ish seed at approximately monthly 
intervals bet ween Decem ber 1977 and 
February 1979. A range of environ
mental cond itions was thus experi
enced during plant growth . The time 
of sowing had a marked effect on dev
elopment. The life span of plants 
varied from 317 days (sown December) 
to 134 days (sown September), the 
duration of flowering being the phase 
most affected . Plants germinating in 
summer flowered throughout autumn, 
winter and spring and died during the 
fo llowing summer (provided moisture 

was adequate), whi le plants germinat
ing in the spring flowered for a short 
period and died during summer. 

An analysis of the relative impor
tance of temperature and day length on 
the development of each phase indica
ted that temperature was the major 
factor controlling development up to 
flowering, whi le day length, as well as 
temperature, influenced the duration 
of flowering (Reeves et al. 1981). This 
experiment showed that wi ld radish 
has a thermal requirement (number of 
days x average daily mean tempera
ture less 4.5 ' C per day) of just under 
6OO' C-days for the period emergence 
to flowering - conditions which are 
likely to be met in most parts of Vic
toria. Thus wild radish has the capa
city to grow and flower in virtually all 
areas of the State. 

Success 01 wild radish as a weed 

Being an annual plant the growth 
phases of seed production, seed germi
nation and seedling establishment are 
most important in determining the suc
cess of wi ld radish as a weed. 

Seed production 

Wild radi sh is a very prolific seed 
producer. Reeves et al. (1981) meas
ured the number of seeds produced 
over 3 years when wild radish was 
sown at var ious densities in a wheat 
crop. They showed that seed produc
tion ranged from 292 seeds m" from 
one plant m" to 17 275 seeds m" 
from 51.7 plant s m·'. As the density 
of wi ld radish increased, seed produc
tion per plant decreased, while the 
number of seeds per m2 increased. 

Seed survi,'al 

Reeves et al. (198 1) investigated the 
longevity of wild radish seeds buried 
at various depths to 10 cm in soil. The 
number of viable seeds declined with 
time, the greatest deeline being for seed 
on the soil surface, where only 5% 
were viable after 2 years. Part of this 
loss was due to seed germination 
before recovery . For seed buried at 5 
and 10 cm the decline in the number 
of viable seed was slower, with 43% 
remaining viable 4 years after burial at 
10 cm. 

Seedling emergence 

Emergence of seedlings from seed at 
various depths in the soil was also 
investigated by Reeves 'e l al. (198 1). 
Seedlings that emerged from buried 
samples of 1000 seeds at various depths 
to 10 cm were counted periodically and 
removed over a 4-year period. 



Emergence was greatest from the 
I-cm depth where 72"10 emerged in th e 
first year, while only 0.5~/o emerged 
from 10 cm. Most seedlings emerged 
shonly after the autumn break in each 
year, but emergence cont inued at a 
lower level throughout the winter and 
early spring. This staggered germina
tion ensu res that some seed lings will 
survive even if many are killed by 
adverse conditions, such as moisture 
stress, during establishment. II also 
makes the timing of contro l measures 
difficuh. 

The effect of soil-surface treatment 
on the emergence of wild radish was 
another factor investigated by Reeves 
el al. (1981) who fo und that emergence 
of seedlings was greater on the cu lti
vated plOlS than on the mown plots. In 
each year a flush of germination occu r
red after the aUlUmn break, panicu
la rly on the cult ivated plot s, and, as 
above, sporadic germination cominued 
throughout the growing season. 

Seed germinalion 

Tests in the laboratory by Piggin el al. 
(1978) showed that wi ld radish seed 
germ inated over a wide range of aher
nating and constant temperatures, and 
that maximum germinat ion occurred 
with widely fluclUating temperalUres 
(e.g. where day and night temperatures 
differed by 10 to 20°C). This could 
panly explain why wi ld radish ger
minates well in the field after autumn 
rains when temperatures fluctuate 
widely. 

Removal of the seed pod great ly in
creased germination (piggin el al. 
1978). When the seed pod was remo
ved from seed that had not germina
ted after 3 weeks at 2515°C, 64% ger
mination occurred during the next 20 
days, while no funher seeds germina
ted when the pod was left intact. 
Perhaps the sporadic germination of 
seed in the field throughout the year is 
due to slow and varying rates of break
down of seed pods on or below the soil 
surface. 

Competition with wheat 

Studies in England have shown that 
wi ld radish competes strongly with 
cereal crops a nd that grai n yields can 
be increased by up to 160% by remov
ing the weed from the crop (Blackman 
and Templeman 1938). Competition 
appears to be mainly for nitrogen, but 
also pan ly for light and moisture. 

In trials at Rutherglen (Reeves and 
Code, unpublished data) wi ld radish 
densit ies as low as seven plants m-2 

have reduced wheat yields by 10%, ten 

plants m" by 20%, while 200 plants 
m" have reduced yields by as much as 
50%. 

Compet ition from wild radish with 
wheat occurs during the early growth 
stages of the crop, as significant yield 
increases have resulted when wild rad
ish was controlled by herbicide appli
cation during the two- to five-leaf stage 
of the crop . When control is delayed 
until the post-tillering crop stage, yield 
increases have rarely been obtained 
(Code el al. 1978; Code and Reeves 
198Ia). 

Contamination of harvested 
grain 

Segments of wild radish seed pods may 
contaminate the cereal grain during the 
harvesting of weed-infes ted crops. 
These are difficuh to separate from the 
grain because the two are of similar 
size and weight. Ah hough contamina
ted grain may be docked at the silo, 
information obtained from the Grain 
Elevators Board of Victoria indicates 
that the incidence of such dockage is 
extremely low. For example, in a 
survey of samples representing all 
wheat received at each silo in Victoria 
during the 1979/ 80 harvest, wild rad
ish was found in samples from only six 
out of a total of 229 silos (Donaldson, 
unpublisbed data). The Imv level of 
contamination of harvested grain 
reflect s the success of farmers in con
trolling wild radish in their crops . 

Control of wild radish 

To achieve long-lasting control of wild 
radish, seed production must be 
prevented and the existing seed bank 
in the soi l destroyed. Strategies for its 
control include cultural and chemical 
techniques. 

Cullural conlrol 

The biology of wild radish suggests 
that cultura l practices could be used 10 
reduce the problem of residual ~eed 
loads in the soil. Shallow burial of the 
seed to depths from 0 10 I cm should 
result in a rapid loss of viable seed, and 
seed production by plants which 
emerge could be prevented by the use 
of herbicides. Also, deep burial of the 
seed should reduce the density of wild 
radish as very few plants emerge from 
seed buried at 10 cm in the soil. 
However, since a high percentage of 
the seed remains viable after deep 
burial, subseq uent cultivation would 
need to be shallow 10 avoid bringing 
seed back to the surface (e.g. direct 
drilling). 
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The effect of these strategies, i.e. 
(i) deep burial followed by direct drill
ing or scarifying in subsequent years, 
(ii) scarifying and (iii) direct drilling, 
on the wild radish population in sub
seq uent crops were investigated by 
Donaldson and Code (1981). The 
results (Table I) show that burial of the 
seed by mouldboard ploughing 
significant ly reduced the density of 
wild radish in the crop. Further infor
mation is required on the effect on seed 
banks in subsequent years. 

Table 1 Effect of cuhuraltreatments 
in autumn on the density of 
wild radish in the fo llowing 
wheat crop (After Donald
so n and Code (1981)). 

Wild radish 
seedlings. 
July 1979 

Treatment (no. m·2) 

Site I Site 2 

Scarified to 7 em 119b 39b 
Mouldboard ploughed 

10 15 em 41a 14a 
Dir"ct drilled 202e t06b 

Within columns. values followed by the samt' leiter are 
not significantly differen1 (P = 0.05) as detmnined by 
Duncan's multiple range leS1 on In xor In (x + I) trans
formed data. 

Chemical control: wheal 

As cull ural techniques will not 
elim inate wild radish completely, and 
even low den sities of wild radish can 
cause marked reductions in the yield of 
wheat, it is essentia l that wild radish 
be controlled by chemicals in crops. 
Numerous experiments during th e 
course or lhis research program, using 
many different herbicides, have shown 
that wild radish can be effectively con
trolled in cereal crops (Code el aJ. 
1978; Code and Reeves 198Ia). 

Control of wild radish by early post
emergence application of herbicide 
generally resulted in significant increa
ses in grain yield . Results from experi
ments over the 3-year period 1978 to 
1980 are shown in Table 2. 

The higher yield_ with metribuzinl 
methabenzthiazuron was probably due 
to the presence of Olher weeds in the 
plots, as well as wild radish, which 
were controlled by this mixture but nOl 
by the o ther herbicides (Code and 
Reeves 19810). With the dicambal 
MCPA mixture, a number of plants 
survived and seed production was not 
great ly reduced. When spraying of 
wild radish was delayed until the post
tillering stage of the crop, 2,4-D amine 
or MCPA gave good control with linle 



162 Planl Prolecllon Ouanerly Vol. 1(4) 1986 

Table 2 Cont rol o r wild radish and 
average yield increases after 
spraying 6 weeks postemer
gence (Code and Reeves 
198 1a) 

I-Ierbicide Conlrol Yield 
("I,) (t h. -I) 

Bromoxynil + MCPA 
eSler 95 0_8 
Metribuzin + Met ha· 
benzthiazuron 
(Seneor T) 88 1. 69 
Dicamba + MCPA 
amine 70 0_67 

seed prod uction but no significant 
increase in grain yields. 

To min imize loss o r yield, spraying 
wi thin 5-7 weeks o r sowing is sugges
ted i I' wild radish is present in a whea t 
crop a t a densit y o r 10 o r more plants 
m-'- Wh ere light in resta ti o ns a re 
present , and overa ll yield losses a re 
likely to be negligibl e, o r some plants 
have survived or germinated after early 
post·emergence treatments, spraying at 
th e post-tillering stage o r the crop with 
either 2,4-D amine or MC PA is recom
mended to prevent seed productio n 
and cont ami nat ion o r the harvested 
grain (Reeves and Code 1980). 

Chemical control: lupins 

Production or gra in lu pi ns has increa
sed dramatically in Victoria in recent 
years owing to greater demand ror high 
protein grain . M oreover, lupins boost 
the yields o r subsequent cereal crops 
(Boundy 1980). Code and Reeves 
(1 98 1 b) have tested a number or 
chemica ls (atrazine, propazine, metri
buzin , oxyfluorfen, linuron and mono
linuron) whi ch gave good contro l o r 
wild radish . 

Conclusions 

The studi es o n seed produ ctio n, seed 
germination and seed ling establish
ment have shown that wild rad ish is a 
successful weed in cerea ls because: 
(i) it produces large quant ities o r seed; 
(ii) a fl ush or germ ina tion occurs 

shortly a rter the autumn brea k when 
crops are normall y sown; (iii) germi
nation cont inues over an extended 
period which makes the timing o r con
trol measures di fficult; (iv) germination 
is greatly increased by cultivation; and 
(v) seed can remain via ble ro r several 
years. 

In additio n, wild radish grows and 
fl owers in virtually all areas o r Victoria 
and is a lready present over much o r the 
State. The abilit y o r the seed to retain 
viabilit y and germina te over a period 
o r several years means that it is highly 
unli kely that it will be eradicated rro m 
areas where it is already present. 

Noxious weed legislation should aim 
at eradication of proclaimed species or 
prevent ion of their spread to unin fes
ted a reas. Under such legislation land
holders have a legal obligation to can
t rol a proclaimed weed wherever it 
occurs on their propert y. Because or its 
wides pread d istribu tio n and th e 
difficult y or achievi ng eradicatio n, the 
proclamation of wild radish as a nox
ious weed would serve little purpose 
and place an undue burden on land
holders. Landholders will control it 
where it alfects their livelihood such as 
in cereal crops. Fo llowing considera
tion o r the results or their research pro
gram, a decision has been made not to 
proclaim wild radish a noxious weed 
in Victoria (Vermin and Noxio us 
Weeds Destruction Boa rd, persona l 
communication). 
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