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REVIEWS 

The Biology of Australian Weeds 
17. Reseda lutea L. 
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Name 

Reseda lurea L. (Resedaceae) 
Standard common name: 

Cut lear mignonene 

Reseda is believed to have been named by 
Pliny, who stated that 'near Ariminum a 
herb is known which is called Reseda; it 
calms diseases, a nd all infl ammations' 
(Abdallah and De W it 1978). 'Reseda' 
thererore may be derived rrom the Latin 
csedere', to becalm, to calm or recede. The 
species name, lutea , almost certainly rerers 
to the yellow colour or the flowers. 

The common name, 'mignonette', is 
derived from the French 'mignon', which 
means small and delicately rormed, perhaps 
a rererence to the fl owers. 'Cut lear mig
nonette', rerers to the pinnalifid leaves 
which develop after the init ia l growth or 
enti re rosette leaves. The common name 
'wild mignonette' (R. luroola) has been mis
app lied lO R. lutea and has caused conrus
ion between the two species. 

Description 

Perennial herb, sprawling 10 erect, 20-80 em 
high, with basal rosette; glabrous or sca
brous-papillose (Figure I). Leaves often with 1-2 
glands near base; basal leaves usually entire, ± 
petiolate; cauline leaves pinnatifid, with 3-7 
mucronate lobes 2-6 cm long and 1- 7 mm wide. 
Raceme up to 40 cm long; bracts narrowly lan
ceolate, 2-5 mm long, caducous; pedicels mostly 
2-6 mm long. Sepals 6, linear, 1.5-4 mm long. 

Petals 5, deeply 2-3-10bed, the lobes narrowl y 
linear or broadly falcate; claws with obovate cili
ate appendages. Disc 1_5-2 mm wide, pilose. Sta
mens 14- 18; anthers 1- 1.5 mm long; filaments 
2 mm lo ng, falling off afler nowering. Ovary 
densely papillose, with 3 prominent teeth. Cap
sule8- 13 mm long, 4-6 mm wide, contracted be
low apex; ribs papillose. Seeds smooth, brown, 
sh in y (Pearce 1982). 

The determination or Reseda species is 
difficult and complete specimens with 
mature seeds are needed to show the diag
nostic taxonomic characters (Abdallah 
1967). The morphology of specics which 
occur in Australia (R. alba, R. lutea, R. 
Iweola and R. odorota) has been compared 
wit h that or overseas material and the 
degree of variation rou nd 10 be si milar 
(Pearce 1982). 

Considerab le intra-specific variation is 
recorded in R. IUlea. Clapham el 01. ( 1962) 
noted variation in lear shape and the rough
ness of stems and capsules. Two subspecies 
or R. lutea have been recognized - R. lurea 
L. ssp. lurea, and R. lurea L. ssp. neglecta 
(Muell.) Arg. (Abdaifah and Dc Wi. 1978). 
Detai led taxonomic studies are needed in 
Australia to determine which subspecies are 
present. 

Cytological data on the Resedaceae is 
very limited. The chromosome number or 
R. Iurea is 2" = 48 (Eigsti 1936). EigSli 
noted that cytological similarities seen in 
the Resedaceae and Brassicaceae confirm 
taxonomic, morphological a nd phylo
genetic connections made in the nineteenth 
century. 

Distribution 

R. lutea is indigenous [0 the Mediterranean 
Basin and Asia Minor, occurring in 
Algeria, Egypt, France, Greece, Iran, Iraq, 
i srael, itaiy, Jordan, Lebanon, Libya, 
Morocco, Spain, Syria, Turkey and Yugos
lavia. It has spread widely around the world 
and has been recorded in Australia, 
Austria, Belgium, Czechoslovakia, Den
mark, Finland, Germany, Great Britain, 
Hungary, Norway, Romania, Sweden, 
Switzerland, U.S.A. and U.S.S.R. (Abdal· 
iah and De Wi. 1978). 

Although R. Iwea is present in Queens
land, New South Wales, Victoria and Tas
mania (Figure 2) , it has not become an 
important weed there. There is only a single 
record rrom Western Australia (Dalwal
linu) (Pearce 1982). 

R. lutea is round only rarely on the Tas
manian main land. but is more common on 
Fiinders Island (8. Hyde-Wyau, pers. 
comm.). 

In South Australia, R. lutea is a serious 
pest plant which occurs, as eit her sporadic 
outbreaks or areas or dense inrestations, 
over most or the agricultural areas such as 
the lower North, Yorke Peninsula and parts 
or the Eyre Peninsula . It is a weed which 
is spreadi ng to new parts within South 
Australia (Figu re 3). 

Annual rainrall does not appear 10 con
trol its distribution in the agricultural areas, 
as it is already estab lished in areas or 
225 mm (Northern Murray Maifee) and 
625 mm (Robe) (Heap, unpublished da.a). 
R. lurea grows well on a va riety or soi ls in 
South Australia, ranging rrom very light 
a lkaline sandy Mallee soi ls to red-brown 
clay loams. The potential ror its spread into 
the pastoral zone is nOI known, but 
Moghaddam (1977) reported thaI in Iran 
R. lutea grows in areas with an annual rain
rail as low as 100 mOl. The successrul 
invasion or R. lutea into the pastoral zone 
o r South Australia would probably depend 
on seed transport to the area, soi l dislUr
bance prior to seedl ing estab lishment and 
the adequacy or the rainrall distribution. 
Invasion might occur initially around stock 
troughs and tracks, dams and WaIer 
courses. 

Habitat 

R. lutea occurs widely throughout the tem
pera te zones or the world, especially as a 
weed escaping rrom cultivated areas and 
although there seems to be a tendency ror 
it to thrive on calcareous soils it may also 
occur in non-calcareous soils (AbdaUah and 
De Wit 1978). 

I n Great Briwin R. lutea is reported to 
occur in waste places, d isturbed ground, 
arable land areas cleared or scrub and old 
rabbit warrens, especially on calcareous 
subst rate (Clapham el 01. 1%2; Grubb 
1976). Grubb (1976) aiso noted thaI ilS 
natural habitats in its areas or origin are 
large natural clearings such as those created 
by lreeralls, which are spa tially and tem
pora ll y sporad ic in occurrence. 

In central Europe R. lutea prerers stony. 
porous, easily warmed soils wit h sparse 
vegetation. II occurs on quarries, railway 
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Figure 1 Reseda lurea L . (a) stem with flowers and capsules, (b) seedling. (e) shoots arising from 
root fragment (J . Crocker. unpublished data), (d) root system of 35 em tall flowering plant 
(aher Ku.schera 1960). (e) capsu'e. (Q flower . (g) seed . and (h) capsu'e (opened) (al.er 
Abdallah and De Wi. (1978). 

embankments and gravelly river bank s 
(KulSchera 1960) . 

R. lutea occurs in calcareous soil in 
Egypt, France, Ita ly, Portugal, Romania. 
Turkey and Morocco. In Egypt it was 
reported 10 be on sandy descri ground and 
in a barley crop. II a lso occu rs frequenlly 
in arab le fie lds in Hungary (Abdallah and 
De Wi. 1978). 

In Iran it is reported (0 range from areas 
with 100 mm annual rainfa ll (1700 m alt i
IUde) '0400 mm (300 m alli.ude) and from 
areas wilh lemperarure extremes of - 25°C 
'0 greale r .han 50' C (Moghaddam 1977). 

History 

In Auslralia R. lurea was firsl collected in 
Hobart in 1875,· 11 has subsequently been 
recorded in every State but nOI the North
ern Territory. The localities and yea rs of 
the first co llections in each State are as 
follows: 

Queensland: 1954, Toowoomba 
New Sou. h Wales: 1937, Parkes 
Vicloria: 1950, Koo Wee Rup 
Tasmania: 1875. Hobart 
Soulh Auslralia: 1913, Reynella 
Western Auslralia: 1979, Dalwall inu 
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It is likely (hal R . lurea was introduced 
to Australia in ba llast as it has been noted 
as a shipping ballast weed in Norway 
(Ouren 1979). 11 may be significant thaI ils 
congeners R . Iweola and R. alba have been 
recorded as shipping ballast weeds else
where (Marlindale 1876; Tovey 191 1; 
Ouren 1979). 

II is no! clear whether Ihe widely sepa
ra ted infestations within South Australia 
were the result of independent introduc
tions by foreign sh ipping or the result of 
loca l spread from a single introduct ion. 
The first recorded specimen of R. lutea in 
South Australia was at Reynella, near 
Adelaide, in 1913 . Black (1929) recorded R, 
lutea at Kingston , in the South East of the 
Sta le, and landowners on the Yorke Penin
sula be li eve that R. lurea was introduced 
to thei r area from Point TurlOn, north-west 
of Warooka, during the 1930s. One lan
downer at the top of Yorke Peninsula 
claims that R. IUlea was inlroduced to his 
property in 1939 in con tami na ted oa t seed 
fro m lower Yorke Peninsula . 

R. lurea spread northward from the 
Lower Yorke Peninsula in contaminated 
seed grain. hay a nd stock to infesl the 
remainder of Yorke Peninsula a nd, la ter, 
parts of the Lower and Mid North. The 
Eyre Peninsula infestations are more recent 
and can almost certain ly be attributed to 
contaminated stock and hay brought to the 
area from the Yorke Peninsula in the I 950s. 

R . lutea is st ill spreading in South Aus
tra lia and a lthough small outbreaks have 
been found in a lmost all a rable areas , the 
serious infestations a re present ly co nnned 
to the Yorke Peninsula, parts of the Lower 
and Mid North, and iso lated parts of the 
Eyre Peninsula. 

Growth and development 

Morphology 

In South Australia R. IlIIea seeds germinate 
and emerge with simple. opposite leaves in 
autumn and spring and then produce 
rosettes which may o r may not Hower in 
their fi rst season. dependi ng on their time 
of emergence (Heap. unpublished data) . II 
has not yet been determined whether seed
lings a lso emerge during winter. 

Grubb (1976) observed that R. Illtea is 
a strong competitor which has tall shool s 
and deep roots. These characteristics have 
made it a formidable weed in Sout h Aus
tra li a. In Russia the roo t system has been 
reco rded as penetrating to a depth of 
280 em (Paczosky 1914) and a. Curra
mulka in Sout h Australia one tap roOI was 
exposed at a depth of 400 cm during a well 
excavation (R. Waters. pers. comm.). Hori
zon tal roo t spread was reported to have a 
rad ius of more than 300 cm in some cases 
in the same district (Ibid.). In o ne instance 
in South Australia R. lurea was discovered 
growing on top of a 2.5 m high Slone water 
tank wa ll which was made of limestone and 
mortar. Although the tank had not held 
water for many yea rs the plants were 
Howering freely, suggesti ng that the tap 
roots may have penetrated Ihe height o f the 
wa ll into the so il below. 
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Kutschera (1960) described the roOl 
system of a 35 cm tall flowering R. lutea 
plant which was growing in a sugar-bee t 
crop in self-mulching black soil (Figure I). 
The vigorous primary root system was well 
developed a nd divided into equa ll y strong 
laterals, only a few of which grew down
wards, with the majority growing horizon
tally o r in a slight downward curve. Most 
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of the root biomass consisted of deep roots 
which extended to 82 cm. The larger roots 
were yellowish brown, wh ile the younger 
and finer roots were while. Root buds were 
present on the upper, larger roOl pans from 
which arose aerial shOOlS. The taproot was 
frequently found to be woody. 

In Australia R. lutea is drought tole
ran t despi te the occurrence of numerous 
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Figure 2 Reseda lulea L. distribution in Australia (based on localities from which herbarium speci· 
mens have been collected , Austra lian Barley Board records, Pest Plants CommiSSion 
records and other sources). 
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Figure 3 ApproXimate present distribution of Reseda lurea in South Australia. 
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(60 mm- 2) stomata on both surfaces of 
the leaves. This drought tolerance appears 
to be fac ili tated by a number of xerophy
tic characters including a deep, ex tensive 
root system, which contains water storage 
ti ssues a nd do rmant shoots, and tracheids 
in the leaf margins which also store wa ter. 
Trichomes are also st rongly developed in 
R. IlIIea (Bolle 1936; Abdallah 1967). 

T he stems of R. lutea are usually longi
tudinally ribbed and have pithy centres . 
The inflorescence is a simple termina l 
raceme, with the basal fl owers developing 
first. Pale, almost white flowers are 
observed overseas (Abdallah and DeWit 
1978) but no evidence or this has been seen 
in Austra lia where o nly yellow fl owers are 
found. Flowers have been observed 
throughout the year on R. /tlfea in Sout h 
Aust ra lia. 

The leaves 1 stems and rruit of R. IUlea 
turn to an orange-red colour as they 
senesce, during droughl stress or in 
response to herbicide injury. Abdallah 
(1967) reporled Ihal Ihis is caused by 
ch loroplasts changing into chromoplasts 
containing rhodoxanthin, carotin and 
xanlhophyl!. 

Reprod uction 

Seedling establishment 

In a species- rich calcareous grass land of 
Great Britain R, lutea densities were greater 
in micro-s ites with low micro-cover and 
regenera tion was most li kely in these areas 
(Silverlon 1981). Grubb ( 1976) generalized 
that perennial species usually require gaps 
for seedling estab li shment. This character 
probably restricts R. lmea during the seed
ling regenerat ion phase and accounts fo r 
it s prominence in disturbed, open areas. R. 
lutea densi ties in the range of 600 to 
800 m- 2 were recorded during seedling 
emergence, which peaked in early autumn. 
Morta li ty continued from that time until 
spring (S il venown 198 1). In studies or seed
ling surviva l in perennial chalk grassland 
plants, Si lve rtown (1980) found that in the 
year of study no R. lutea seedlings nowered 
and he observed one popu lation or seed
lings decl ine by 98"', in 329 days. The sur
vival half-lire was 51 days and it was 
concluded that recruit ment of seedlings to 
the adult populat ion was probably a rare 
event. It must be appreciated that these 
studies were of plants in re lat ive ly 
undisturbed pastures and that seedling sur
viva l and estab li shment may be grealer in 
crops. 

In South Australia , where an area was 
tilled several times in late autumn and then 
lert und ist urbed, seedling densities in mid
winter were found to be 15601 - 2• This 
had declined to 0.7 seedlings m- 2 by mid
summer owing to a combi nation of inter
specific shading (from A vena saliva. 
Lalium spp., Medicago spp. and Oxalis 
pes-caprae) and moisture st ress. A survey 
in the same year of a barley (H ordeum vul
gare) crop recorded 66 seedlings m- 2 in 
late spring, but the fate of these seedlings 
over summer was not recorded. In almost 



all instances development of the seedl ings 
was very slow, and long periods elapsed 
wilhout appa rent shoot growth ( Heap, un
publi shed dala). 

It seems likely that R . lurea is intolera nt 
of competition during seedling estab lish
ment and that, ah hough densit ies may be 
high a t emergence, these rapid ly decli ne to 
low levels du ring estab li shment. 

Perennation and longe"ily 

The li fe-span of R. lurea has been variously 
desc ribed as annual to biennial (Black 
1948), bienn ia l (Suffo lk Herbs 1984), 
annual to perenn ial (Abdallah and De Wit 
1978), biennial 10 perennial (Clapham el al. 
1962) and perennial (G ru bb 1976; Shmida 
and Ellner 1983). Members of Reseda have 
indeterminant life spans; annuals may 
behave as bienn ia ls and biennials may 
behave as perenn ia ls. 

Abdallah (1967) described how moSl 
Reseda species may become perenn ial when 
the swollen tap root remains al ive during 
the dry season, o ft en bear ing some short 
stems (buds) or stolons which grow rapidly, 
usua ll y after the first rains. A lso, wil hin a 
species, some forms may be a nnual and 
ot hers are able to survive a nd become bien
nia l or perenn ia l. Some se lections o f R. 
odorata are a lleged to have resuhed in 
pe rennial ornamentals instead of an nuall y 
sown garden plants. R. pruiflosa perennatcs 
by producing resting buds d uring d ro ughts 
which wi ll spro ul quickly after ra in. A simi
la r mode of peren nalion was reported fo r 
R. IUlea (Bo lle 1936). 

The fate of undisturbed R. Iwea is as yet 
unclear bu t st udies so far suggest Ihat seed
lings emerging in autumn produce roseues 
in spring, some of which flower. A fter seed 
produc tio n the aeri a l shoots die, bu t short 
green shoots arise ncar the crown of the 
plant during summer. T hese small shools 
wi ll probably develop slowly un til the fo l
lowing spri ng, when more rap id growth 
occurs ( Heap, unpublished data). 

Although no document ation is ava ilable, 
it appears certain that R. lu/eo is a relat ively 
long-l ived perennia l in disturbed envi ron
ments such as cropland, pasture and areas 
which a re slashed or graded such as road
sides. Under cond itio ns of repeated distur
ba nce, e.g. grazing, R . lurea is ab le to 
pers ist th rough spring and summer as a 
clump of short green shoots that do not 
senesce. Senescence of undisturbed plants 
may be under the cont ro l of a st imulus 
produced duri ng seed production because 
fresh green rosettes in culli va ted areas are 
fou nd growing d uring summer in close 
proximit y to undistu rbed plants which have 
withered after sett ing seed . Sa lisbury (1 % 1) 
also reported that in Brit a in R. lutea can 
persist on rabbit warrens as a closely grazed 
perennia l. 

In fi elds cropped twice every three yea rs 
the crowns of R. lutea are thick and woody 
wi th evidence of shoots from several pas t 
seasons (Figure 4). O ne ind ividual plant . 
which was found o n a frequently mowed 
cit y roadside, had a substant ial woody 
crown and an oval-sha ped root cross
section that had d imensio ns of 30 mm x 
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Figure 4 Reseda lurea L. plant showing a por
tion of the root system. 

22 mm. The cross-section of the root aiso 
revealed a series of8 to 10 concentric rings, 
bu t it could not be determined whether o r 
not these were annual growth rings (Heap, 
un published da ta). 

Reproduction 

Floral bi%gj l 

R. lutea is a cross-pollinated species a nd 
a lthough it normall y has hermaphrod itic 
fl owers, imperfec t fl owers a re a lso 
observed. Self4 fert ili za tio n succeeds in R. 
odorala but is said to fa il in R . lutea (Hen
nig 1929). 

In general, species of Reseda secrete nec
ta r on the lower surface of the disc ex ten
sio n. The nectar collecl.s in a cup-shaped 
st ruct ure for med by the peta l claws of the 
Hower (A bdallah 1967). 

Moghaddam (1977) reporled Ihal honey 
bees are more a ttracted to R. lutea than to 
red clover (Tnfolium pratellse). Bees are 
common visit ors in South Austra lia and 
pro bab ly playa large ro le in pollinat io n. 

Abdalla h ( 1967) reporled Ihal during 
fl owering the stamens change direct io n. 
T he fil aments, which are curved down
wards. stretch and st ra ighten one a ft er the 
other, the higher preceeding the lower. The 
opened anthers, by thei r position and direc
t io n, ensure tha t insect visitors become 
spri nk led wi th pollen. 

Bolle (1936) repon ed Ihal Reseda Howers 
are frost tolerant. 

Seed production and dispersal 

R . /tu ea is a prolific seeder. Grubb (1976) 
post ulated tha t this enables a plant such as 
R. ili/ea to persist and d isperse because of 
the sporadic incidence in time and space of 
dis turbed clearings, which are its natural 
habi tat. T he la rge prod uct io n of part ially 
dormant seed o f R . lutea may enable it to 
survive in these unpredictable hab itats. 
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The fru it capsule is a fl eshy yellowish 
green sac, open at the top where the margin 
is th ree- lo bed. This opening enlarges as the 
fruit ripens, a llowing mature seeds to 
sprinkle o ut. Sali sbury (1 961) claimed Ihal 
there may be as many as 24 seeds per fruit, 
bu t tha t the average is 14. T he seeds a re 
light coloured during ea rl y development , 
and progress th ro ugh a mid-brown [ 0 Shiny 
black when full y malured. Abda llah ( I %7) 
repo rted that the seeds have a high fa tt y 
acid content. They are 1.5 to 2.0 mm long, 
with an average weight o f 0.85 mg. 
A lthough some fa rmers in South Austra
lia wash cont aminated cereal gra in through 
a water bath to fl oat o ut R. lurea seeds, it 
was found in labora to ry tests that onl y a 
small pe rcentage o f ripe seed fl oated. 

Estimates of seed production va ry a nd 
depend substan tia lly on the environment of 
individua l planlS. Sali sbury (1961) S1.,ed 
that seed production per plant is often 
about 14000, wit h some indi vidua ls 
produci ng as man y as 220 000. In a study 
o f past ure in Israel only 283 seeds per plant 
were reco rded in a communit y wi th ve ry 
few R. lutea plant s present however 
(Shmida and Ellne r 1983). 

In a South Australian fie ld trial, capsule 
numbers of 10000 10 30000 ha - I were 
recorded CR. S. Bri tt on, pers. com m.). If 
the average number of seeds per capsule 
was 14, then the seed o utput was between 
140 ()()() 10 420 ()()() seeds ha - I . 

Seed dispersal in R . lutea appears to be 
affected by a range of mechanisms. One 
obvious mechanism is the shaki ng of seeds 
fro m the apical pore of the ripe capsule. 
This is most pro nounced in windy condi
tions when seeds may be propelled furt her 
away from the parent plant. 

AnlS (Grubb 1976) and birds (Sa lisbury 
196 1) a re said to a id in its distribution. 
Wind- and water-ass isted seed t ransport of 
R . lutea are not as important as fo r many 
ot her species, but the possibili ty of spread 
by these vectOrs cannot be discounted. In 
South Aust ra li a R. lurea is spread by bot h 
seed and root fragments. Long·dista nce 
spread is almost cert ain ly by seed as a con
tami nant of seed grain, stock feed, hay, 
and machinery. Seed is a lso set and spread 
within paddocks and individua l fa rms. no 
do ubt contri buting to the spread of R. 
lurea, but the low estab li shment and high 
mo rtality rates (Si lvertown 1980) of seed· 
lings in Great Bri ta in suggest that vegeta
tive increase from root fragments may be 
more important at this level. R . lu/ea al>' 
pears to respond to the loose so il structure 
created by culti va tion which offers less 
resistance to root growth. Seed may spread 
thro ugh fencelines into neighbouri ng pad
docks and o nto adjoining roads ides. Road 
grad ing machines spread R . lu tea as soil. 
roOt fragments and seeds are dragged a lo ng 
roadsides from existing infesta tions. Some
ti mes road ru bble from depots infested with 
R. lutea has been t ransported to repai r 
roads at vario us sites, thereby initiating new 
in fes ta tions. In South Aust ra lia circum
stantial evidence is ext remely strong that R. 
lu /eo seeds a re inges ted and subsequently 
spread to new areas by trave ll ing stock. As 
R . lutea fru its and seeds lack hooks, barbs. 
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spines and adhesive exudates which might 
Olherwise aid in external transp0rl on 
animals, they have low potential for 
epizoochory. 

Seed viability and germination 

Abdallah (1967) and Bolle (1936) agree that 
seeds of Resedaceae do not remain viable 
for more than 3 to 4 years and that there 
is no evidence for seed longevity greater 
than 4 years in this family. Dorph-Petersen 
(1924) reported that 93% of R. IUleola 
seeds germinate in the first or second 
spring. Generally, a high percentage of 
seeds of species of Resedaceae is non
viable. It is possible that the percentage of 
viable seed is closely linked to the matur
ity of the seed (Abdallah 1967) . 

Ozer and Hasimoglu (1977) found in one 
experiment that only 2.5070 of R. lutea seeds 
germinated at 20 to 25 °C, although 99.6% 
were viable. A seed germination test in 
South Australia recorded 400/0 germination 
after 7 days and 73% after 14 days, with 
2% viable ungerminated seed and 25% 
dead seed (Anon. 1973). In another Sout h 
Australian test, germination was 50% dur
ing wimer and 26% during summer (Will
cocks, unpublished data). In a se ries of 
laboratory tests the germination range was 
60-70% from presumably mature seed col
lected in early autumn of the same year 
(Heap, unpublished data). 

The germination percentage of R. lutea 
varies greatl y with population and environ
ment. Moghaddam (1977) claimed that in 
Iran the seeds germinate easi ly, even under 
harsh conditions, whilst Grubb (1976) 
found seed from British chalk lands to be 
dormant in the soi l and difficuh to ger
minate. Grubb (1976) placed R. lutea in an 
ecological group which has the characte ri s
tics of high seed production and long seed 
viability. The lalter characteristic is not 
supported in the lit erat ure, however. 

In a recent ca talogue of British wild 
flowers (Suffolk Herbs 1984) subjection to 
frost and autumn sowing are recommended 
for R. IUlea seeds. Moghaddam (1977) 
reported that in Iran R. lutea grows in areas 
in which the temperature falls to - 25 °C. 
Seeds kept in the dark at 5°C for 7 days 
prior to germination had a higher germi
nation percentage than those stored at 20°C 
(Heap, unpublished data). These report s 
suggest that seeds of R. lutea can survive 
low temperatures, and cold may stimulate 
germination. 

Several studies indicate that R. lutea seed 
passed through the gastro-intest inal tract 
(G. !, T.) of sheep and catt le retain some via
bility. Ozer and Hasimoglu (1977) found 
that 13.7% of seed ingested by sheep was 
excreted, a nd of this 93% was viable but 
only 1.7070 germinated. Seed excretion 
began 14 h after ingest ion, peaked in the 
24 to 38-h period, dropped to a low level 
by 72 h, and was almost nil after 96 h. Via
bility decreased with increasing time of pas
sage through the sheep G. I.T. A similar 
decl ine in viabi li ty wi th increasing G. I.T. 
incubation time is reponed in caule 
(Dorph-Petersen 1924) . It was fo und also 
that 6 months' fermentation in a dung heap 
destroyed R. lutea seeds. 

Dry catt le dung excreted duri ng sum
mer/ autumn was collect ed in winter a nd 
found to contain an average of 7260 
seeds kg- I with an average germination 
percentage in early spring of 22.8% after 
23 days (Heap, unpublished data). 

Some South Australian farmers believe 
t hat neither crushing nor seed grading 
destroys or removes all R. lutea seed. 

Vegetative reproduction 

R. lutea is a serious weed of South Aus
tralian agricu lture, mainly because of its 
abi lity to form new plants from root seg
ments fragmented by cultivation. Very little 
research has yet been done on this 
phenomenon. 

Large numbers of root fragments are 
removed from tillage equipment and placed 
in heaps during seed-bed preparat ion in 
heavily infested areas. It appears li kely that 
many o f these fragments have the poten
tial to give ri se to new plants. This process 
appears to be largely responsible for 
spreading infestations within paddocks 
and, unless cultivation equipment is cleaned 
before leaving an infested area, to a lesser 
extent between paddocks and farms. Root 
fragment s 30 mm long and 3 to 4 mm in 
diameter placed in a Petri dish have 
produced up to four shoot buds. Root frag
ments are often found to give rise to shoots 
in the fie ld. In one case a root fragment 
(200 mm long and 4 mm dialll.) gave rise 
to about 50 shoots which ranged in length 
from 10 to 70 mm. Evidence of vegetative 
reproduct ion is also found in the pattern 
of infestat ions in cultivated fields, where 
new plants arise up to several hundred 
metres down the cultivation line from an 
estab li shed plant or infestation (Heap, 
unpublished data). 

New shoots also arise from perennial 
root crowns just below the depth of culti
vation (75 to 100 mm). These crowns are 
often thick and woody and have the rem
nants of old shOalS from previous seasons 
roughly fractured at the cultivation depth. 
In festat ions of R. lutea which have been 
cultivated have the abi lity to regenerate 
from these crowns during spring and 
summer. 

R. lutea seedlings grown in a glasshouse 
during spring developed subterranean 
shoots within 28 days of their emergence. 
One indi vidual developed 20, from 5 1 to 
65 mm below the so il surface, with the 
longest shoot being 5 mm (Heap. unpub
lished data). 

Responses to Natural Enemies 

R. lutea plants observed in the fie ld in 
South Australia are generall y very healthy 
and seem to suffer from few pathogens or 
pests. Abda llah (1967) remarked that o nly 
rarely were herbarium specimens of 
Resedaceae attacked by insects, whereas 
specimens from the allied family Bras
sicaceae were frequent ly attacked. This sug
ges ts that potential bio logical control 
agents might be difficult to fi nd and indeed 
there is liule reference to pests and para
sites of R. lutea in the literat ure. 

Abnormal growth caused by root and 
crown in fection by the larvae of the weevi l 
Baris pacijormis Marsh. (Curculionidae), 
however, is common ly found overseas. In 
this disorder BoUe (1936) reports that 
instead of pedicels, a more or less branched 
secondary axis with flowers reduced in a ll 
respects are formed with every o rgan 
rudimentary o r reduced. This condition is 
probably the product of earl y infestation 
and nutritional st ress, as some infected 
individuals develop normal flowers. It is 
likely that this organism is responsible for 
similar floral abnormalities found in South 
Australia, but this has yet to be confi rmed. 

Other organisms found on R. lurea 
(Bolle 1936; Abdallah 1967) are Physopods 
(Thysanoptera), a flea beet le, Phyllotreta 
nodicornis Marsh. (Chrysomclidae) and 
snout beet les of the genus Urodon (Cureul
ionidae). Bolle (1936) also reported that 
several insects which live on Brassicaceae 
are also found on Reseda. A common pre
dator of Brassicaceae, Pieris rapae L. 
(Pieridae) was fo und feedi ng on leaves of 
R, lurea in South Australia (Heap, 
unpublished). 

Several farmers on the lower Yorke 
Peninsula have reported lhe sporadic 
occurrence of a fungus on R. lutea in some 
seasons, although the ident ity of the patho
gen has yet to be investigated. R. odorata 
is known to host the fu ngus Cercospora 
resedae Fuck. (Dematiaceae), which causes 
brown leaf lesions (Bolle 1936). 

Amiri and Ebrahim-Nesbat (1977) 
reponed that R, lutea is a natural host for 
water melon mosaic virus in Iran. Although 
not affected by the virus, R. lutea occurs 
as a common weed of cucurbits there, and 
is thus a ready source of in fection . 

Importance 

General 

Abda llah (1967) stated that most Reseda 
species may occur as weeds bUI are never 
aggressive o r noxious. This is nOI so in 
South Australia, where R. lutea is an 
exceptionally persistent, competiti ve and 
proclaimed noxious species which is well 
adapted to cropping areas. 

R. /taea has also been described in Iran 
as a useful multipurpose plant which is 
good for grazing, hay production, cover 10 

prevent erosion and promote regeneration 
of road cllllings, mining areas and spoil 
banks (Moghaddam 1977). 

Crops lind pasrureJ 

R. lutea is widely recognized in South Aus
I ralia as a serious weed but very few scien
tific result s arc available to quantify 
production loss. 

The major effects of R. lutea are com
petition with crops and pas lures for lighl, 
moisture and nutrients, and ,'ereal grain 
comamination . R. Iwea is part icularly 
aggressive in open, cull ivated soils which 
are Iypical of fallowed fields (Figure 5) and 
sparse crops. Many landowners claim Ihal 
crop yield reductions are associated with R. 
lutea infestatiom, and field observations of 
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Figure 5 Reseda lutea L. flowering In a cultivated lield. 

pastures suggest thaI the growth of ot her 
species is severely restricted by dense in
festations of R. IlItea . In permanent 
pastures. or pastures which arc infrequently 
cropped, R. /taea is not aggressive and is 
not genera ll y a problem. Soil disturbance. 
which favours both vegetative reproduction 
and seed ling estab lishment, is lack ing UIl 

der thi s land lise. 
Olle of the most se rious effects of R. 

Iwea in crops is seed contamination of 
barley. Contaminated barley is liable 10 be 
downgraded and hence devalued by the 
Australian Barley Board. The comamina
tion occurs because green R. lutea capsu les 
a re presem in the upper crop canopy allhe 
time of harvest. usua ll y in early summer. 
These capsules are difficult to separate fr0111 
barley grain and in some cases increase the 
moisture content of Ihe sample, causing 
machine fo uling and breakdown (R. S. 
Brilton, pers. comm .). The capsules rapidly 
become desicca ted and release their seeds. 
however. and Ihe graill can be clea ned 
again after 24 h. This additional process at 
harvest is costl y in terms of both time and 
money. 

In an effort to avoid such cOlllamination. 
select ive herbicides a nd windrowing are 
employed, with va riable resull s. Wheat is 
not as susceptible to contamina tion because 
of the usc of different harvester screens. a 
later ha rvest time and a tall er grain canopy. 

Grazi"g 

The preference o f sheep a nd call ie for R. 
lutea va ri es and depends on bot h the 
presence of alternat ivc pasture species and 
the developmental stage of R. lutea. Bo lle 
(1936) cla imed tha t cattle do not cat R. 
lutea or R . luteola in Germany, yet Grubb 
(1976) noted that R. llirea is grazed by ra b
bits in G reat Britain. 

Moghaddam (1977) promoted R. IlIlea 
as a very useful and well adapted arid and 
semi-arid past ure species for sheep and 
goat s which produces ea rl y forage 25 days 
ahead of o ther species in Iran . The crude 
pro tein before Howcring was 17 .SOJo for R. 
/tuea , compared to 24 .6010 fo r lucerne 
(Medicago sativa); thi s, however, changed 
10 18.8010 and 16.8070 respecti vely at flower
ing. In feedi ng tria ls in Iran with range
grazed native sheep, R . !tllea (40% 
consumed) was preferred to Medicago 
sativa (28 070) a nd Agropyron desertorum 
( 18OJo) . Thc potemiai of R. IlIlea as an arid 
o r semi-arid fora ge species in South Aus
tralia is not known. 

Observations by South Australian land
holders suggest that R. lutea is pa la table 
to sheep in moderate quantilies, part icu
la rl y when alternative pasture species are 
present 10 provide a balance. One grazier 
a llows his sheep access to adjoining 
pastures low in R. lutea content. in con
junction with fallowed fields domina ted by 
R. lutea, to encourage fallow grazing. 
There is some evidence that sheep acquire 
a tolerance for grazing R. lutea. During the 
late spring and summer seasons R. lutea 
may be the o nly green mailer avai lable to 
stock. and it is particularly va luable fod
der during drought yea rs when sheep have 
been observed to excavate root crowns, 
thus formin g a Crater in which rain subse
quently collects. 

Sheep wi ll sometimes reject pasture 
do minated by R. lutea if li tt le alternative 
feed is avai lab le, and also if R. IlIlea is 
fl o wering. The leaf and stem materia l have 
a taste, to the human palate. not unlike 
some table vegetables of Brassicaccae. The 
fl owers and seeds do not have a part icu larly 
strong or offensive taste but the green cap
sules have an acrid taste which burns like 
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hot mustard when placed on the tip of the 
tongue. It is li kel y. then. thatlhe presence 
of capsules di scourages graz ing. Some 
graziers claim that a high stocking rate is 
required to prevent flo wering of R. flllea . 
In o ne ins tan ce sheep which were 
introduced at a stocking rate of 2.5 ha - I 

to a few R. lutea plants. at the fl owering 
stage in a large paddock. fai led to graze Ihe 
plants despite I he sparseness of a lternat ive 
reed. 

Several South Australian graziers have 
observed thaI call ie, like sheep, will graze 
R. /uteo only under certain circumstances. 
There is some evidence to suggesl lhat stock 
prefer dried o r dryi ng mate rial to green 
material. R. lutea is considered to be a va lu
ab le pasture species on the Lower Yo rke 
Peninsula , where it is somet imes call ed 
'Warooka lucerne'. 

In South Austra lia R. luteD is grazed by 
free- ranging pigs under some ci rcumstances 
and one landholder also believed that rab
bits grazed the species on his propert y. No 
ill-effects to any animals have been report 
ed, although grazed R. Itlteola is suspec
ted of producing a mi-t hyroid activity and 
death in sheep (Van Etten 1969). 

Meat from stock grazed on R. lutea can 
acquire a strong bitter taint which causes 
premature deterio ration and sometimes 
renders it unpalatab le. This may be over
come by removing the stock from R. lutea 
pastures 2 o r 3 da ys prior to slaughter (D. 
Cooper, pers. comm.) 

R. IUlea can taint mutton and beef fat , 
mi lk and bUller and make them unpalat
ab le for human consumptio n (L. H. Ellis, 
peTS. comm.). 

Disease host 

As previously di scussed, R. IUlea presents 
a potentia l threat to cucurbit crops in Aus
tralia because it is a potential host for 
water-melon mosaic virus. 

Water-melon mosaic virus occurs in 
South Austra li a as an economica lly damag
ing pest of several cucurbit crops and is 
spread by aphids (T. J . Wicks. pers. 
comm.) As yet, R. /taea is not a common 
weed of cucurbits in Austra li a, but it s 
presence implies a potential agronomic 
problem in these crops. 

Land values 

Although no accurate informatio n is avai l
ab le, some South Australian landholders 
beli eve thai the occurrence of R. luteo o n 
a property lowers it s market value. One 
estimated thi s devaluation to be of the 
order o r 10 to 20'1 •. 

The attitude toward land infested with 
R. flllea va ries between regions. Genera ll y, 
R . lutea is accepted in the thickl y infested 
areas with Ihe same philosophy with which 
a particular so il type is accepted . In areas 
of fewe r establi shed infesta tions land 
holders o ften attempt 10 cont rollhe spread 
of R. IUlea, but in areas of relatively recem 
int roduction unfamiliarity a nd hence 
indifference tends to prevail. 
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Response to herbicides 

A wide range of control methods have been 
applied to R. lutea including herbicides, 
grazing, mowing and cultivation. Most of 
these treatments have been unsuccessful, 
due largely to the underground reserves of 
the perennial root system. R. luteola, in 
contrast, is reported to be easily controlled 
by 2,4-D and cultivation (Parsons 1973). 

Most farmers aim to suppress R. lutea 
in crops until harvest to avoid grain con
tamination and machinery problems caused 
by the moist green capsules. This is usually 
attempted with 2,4-D applied to R. lutea 
prior to flowering. The maximum recom
mended rates in South Australia for 2,4-D 
are 1050 (amine) and 1120 (low volatile 
ester) g.a. i. ha - ]. The success of these 
treatments are variable and some barley 
growers windrow their crops instead. 

A more recent development is the use of 
chlorsulfuron which suppresses R. lutea in 
the crop and appears to reduce the popu
lation in the following year. Field trials sug
gest that results from this treatment are also 
variable but that very good control can be 
achieved in some situations. 

Another two members of the sulfonyl
urea group of herbicides, metsulfuron
methyl and CGA-13 1-036, have also shown 
excellent selective activity against R. lutea 
in barley and wheat (Heap, unpublished 
data). There is evidence that seedlings of 
R. lutea are easily killed by a range of her
bicides, in contrast to established plants. 

Spot spraying and non-selective extensive 
treatments have also been applied to R. 
lutea in South Australia. Glyphosate kills 
the top growth of R. lutea but regrowth 
from the roots often occurs in subsequent 
seasons. Sequential treatments with 
glyphosate undoubtedly reduce and weaken 
infestations. 

Picloram/ 2,4-D mixtures are currently 
recommended as a spot-spray treatment in 
South Australia. Whilst this is successful, 
it is also expensive and because of the 
residual nature of picloram in soil it is not 
suited to extensive use. An area of soil at 
least 2 m in radius around the target plant 
must be treated and even then regrowth can 
occur in subsequent years. 

Trichlorobenzoic acid is also reported to 
be effective against R. lutea (S. Wearing, 
pers. comm.) but this herbicide is no longer 
available in Australia. 

A chlorsulfuron/ glyphosate spot-spray
ing mixture has also been tried with encour
aging results (P. Cousins, pers. comm.) 

Hexazinone, amitrole/ atrazine mixtures 
and 2,4-D have been applied as a spot 
spray with limited or variable control. 

It is clear that a well-planned spot
spraying program implemented over several 
years, to control regrowth, has the poten
tial to eradicate individual R. lutea plants. 

A major problem remains that the shoots 
of R. lutea are relative ly easily controlled, 
but herbicide translocation through the 
root system appears to be limited. A simi
lar problem has been reported with skele
ton weed (Chondril/a juncea) (Green ham 
1943). 

Response to other human 
manipulation 

Grazing and mowing have been tned by 
South Australian farmers with little suc
cess. The extensive root system of R. lutea 
is able to withstand frequent shoot removal 
without apparent loss of regenerative abil
ity. As discussed above, R. lutea is also 
sometimes unpalatable to stock . 

Mowing can remove a large proportion 
of flowers and pods but some seed is still 
produced below mowing height. R. lutea 
can persist on graded road-shoulders, sug
gesting that frequent top removal does not 
cause death. 

McVean (1966) reported that ploughing, 
or other complete soil disturbance gives the 
greatest increase in skeleton weed (Chon
dril/a juncea) rosette density. The same 
appears to be true of R. lutea. South Aus
tralian fanners are almost unanimous in 
their belief that cultivation increases the 
spread of R. lutea by transporting viable 
root fragments. 

A program designed to control soursob 
(Oxo/is pes-caprae) was implemented by a 
South Australian farmer in which fields 
were frequently cultivated during winter 
and spring. The area was also infested with 
R. lutea which was reported to be more 
dense in the fo llowing autumn than prior 
to the intensive cultivation operations (G. 
Cawley. pers. comm.). 

Legislation 

Weeds were imported into colonial Austra
lia without restriction until 1908 when An 
act relating to Quarantine was implemented 
which contained an appended list of 
prohibited species (Maiden 1920). The 
management of weeds already present was 
the responsibi lity of State governments. 

R. luteola was the first Reseda to be 
declared a restricted or prohibited species 
in Australia. It was proclaimed in the 
Municipality of Nyngan, N.S.W., prior to 
1909 and for the Shires of Melton and 
Bacchus Marsh, Vic. , in 1917 under the 
provisions of the Thistle Act, 1915. R. 
luteola was subsequently proclaimed for 
the Shire of Wangaraua in 1919. and the 
whole of Victoria in 1929. In terestingly, 
Parsons (I973) ascribed no significance to 
R. lutea as a noxious weed in Victoria. 

R. luteola was declared a Schedule One 
noxious weed for all of South Australia 
under the Noxious Weeds Act, 1934. The 
identity of the target weed of this legisla
tion is, however, questionable (C. R. 
Alcock, pers. comm.) and R. lutea may 
have been mistaken for R. luteola. Subse
quent developments support this sugges
tion. Under the Weeds Act, 1956, R. 
luteola was relegated to the Second Sched
ule and afterwards R. lutea was placed with 
it. Subsequently, only R. lutea was 
proclaimed under the Pest Plants Act, 
1975. 
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