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Broomrape (Orobanche spp.) is a threat to broadleaved 
crops in Australia 

R.J. Carter and D .A. Cooke, SA Animal and Plant Control Commission, 
GPO Box 1671, Adelaide, South Australia 5001, Austra lia. 

Summary 
Broomrapes (Oroba"clte spp.) are ma jor 
weeds of broad leaved crops in the Old 
World, but the three species established 
in Australia are not ye t important weeds 
here. Four species, crenate broomrape 
(0. cre"ata Forsk.), Egy ptia n broom
rape, (0. aegyptiaca Pers.), branched 
broomrape (0. ramosa L.) and nodding 
broomrape (0. certma l oeA.) are major 
potential agricultural weeds in Aus
tralia . To help d etect new broomrape 
outbreaks we have prepared a key to the 
main Australian and agriculturally im
portant species. To prevent establish
ment of broomrapes, farmers and weed 
control authorities must recognize 
broomrape before it becomes wide
spread . 

Introduction 
Australia remains a lmost free of the para
sitic plant broomrape. Until 1992, only the 
native Austra lian broomrape (0. cernua 
Loefl. var. australiana « F. Mue ll ex Tate) 
j . Black ex G. Beck) and the introduced 
clover or sma ll broomrape, (0. minor 
Smith) were known in Austra lia (Barker 
1986). Crenate broomrape (0 . crenata 
Forsk.), Egyptian broom rape, (0. aegyp/
inca Pers.), branched broomrape (0. 
rmll osa L.) and n odding broomrape (0. 
cemua Loefl .) are important species over
seas in crops that are grown in Australia , 
including ca rrot, cole crops, faba bean, 
field peas, po tato, sunflower and tomato 
(Foy e/ al. 1989) . 

Branched broomrape is now estab
lished a t one si te in South Australia, in 
d ryland pasture between Bowhi ll and 
Murray Bridge . 

Although some Australians are fami l
iar with Australian and clove r broom
rapes, few farmers, advisers or weed sci
entists have experience of other species. 

increases the risk of weedy nodd ing 
broomrapes establishing undetected. 

This no te provides a key to assist Aus
tra lian worke rs to identify weedy 
broom rape species. 

Discussion 

lmpacl of broomrape 
Crenate broomrape dramatica lly reduces 
yield in peas and lentils (Arjona-De rra l el 
"1. 1984) and faba bean (Mesa-Garcia et al . 
1984) crops in Spain and is responsible fo r 
reducing gra in legume p lantings as farm
ers ex tend ro ta tions to avoid pa ra
s itization . Some crops in Morocco (Aber 
1984) and Spain (Mesa-Garcia el al. 1984) 
a re to tally d estroyed . In Spain, y ield of 
faba bean was ha lved by as 
few as four e me rged crenate 
broomrape plants pe r bean 
plant (Mesa -Ga rda and 
Garda-Torres 1984). Crena te 
broom rape also affects ve tch, 
making the hay unmarketable 
(Foy el al. 1989). 

Branched broom rape is a re
curring problem in toma to 
production in Ca lifo rnia 
(Musselman and Sand 1982) 
and Greece (Kotoula-Syka and 
Elefthe rohorinos 1991) and to
mato and pota toes in Lebanon 
(Abu-Shaka e/ al. 1970). In 
South Africa branched broom
rape is common on tomato in 
the Oudtshoorn d istrict but is 
not a serious problem (Hend 
erson and And erson 1966). 
Both crenate and Egyptian 
broom rapes reduce ca rrot 
yie ld a nd quality (Schaffe r el 
al. 1991), a nd branched and 
Egyptian broom rapes affect 
to ma to fi elds (Musse lman 
1986) in Israel a nd celery in 
Cyprus (Americanos 1991). 

and Australian broom rapes affect subter
ranean clover pastures (Anon. 1964, 
Southw ood 1971) but ha ve not caused 
prob lems in Australia (Auld and Medd 
1987). 

Tomato, tobacco and sunflowers a re 
the main host crops of nodding 
broom rape, although Austra lian broom
ra pe d oes no t cause problems to these 
crops in Aus tralia . The Aus tra lian variety 
(0. ccnll/a vaT. nustralinIJff) is likely to 
have a d ifferent host preference to the va ri
ety desertorurIl Beck. affecting crops in 
Eas tern Europe and the Middle East (Foy 
e/ al. 1989) through Asia to India 
(Krishna-murthy and Cha ndwani 1975). 

Biology Q/ld cOlltrol 
Broomrapes damage hosts by using their 
nutrients, especia lly suga r. Broomrapes 
reduce quali ty of carrots, drawing on sug
a rs from the roots (Sch a ffer et al. 1991) . 
Toma toes and eggp la nt have less fruit, 
and faba beans have red uced seed yie ld 
(Musselman and Sand 1982). O ften the 
host dies, wh ile the paras ite is able to pro
duce la rge amounts of seed using s tarch 
stored in the tubercle (Musse lm an and 
Sands 1982). 

Broomrapes on ly e me rge fo r a few 
wee ks with fl owering, seed production 
and senescence fo llow ing rapidly after 
ste m emergence. At this s tage the pla nts 

Australian broomrape is widespread in 
southe rn Australia, but in some areas it 
is quite rare. There is a ri sk that well
meaning attempts to eradica te introduced 
species, such as clover and branched 
broomrape, may destroy small popula
tions of Australian broomrape. The simi
la rity of Australian broom rape to o the r 
varieties of nodding broomrape also 

Clover broom rape mainly 
affects red and white clover in 
the United Sta tes of America 
(Frost and Musselman 1980), 
but is subject to a n eradica
tion program (Westbrooks, 

Figure 1. The nodding broomrape Oroballc/le 
cernlla, (left) and branched broomrape O. 
Yafllosa (righ t), both parasitizing eggplant in 
Israel. 
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Key to Australian and agriculturally important broomrape (Orobanche) 
species. Data from Beck-Mannagetta (1930), Chater and Webb (1972), 
Musselman (1989), Rumsey and Jury (1991) and Barker (personal 
communication). 

1. Stems branched; calyx tubular with 4-5 teeth .... 
Stem unbranched; calyx fully split into 2 segments .... 

2. 
3. 

2. Flowers 18-35 mm long, pedicels to 20 mm; anthers hairy; bracteoles filiform to 
lanceolate, shorter than calyx; calyx teeth as long as or slightly longer than tube .... 

Egyptian broomrape O. aegyptiaca 
Flowers 10-22 mm long; pedicels to 5 mm; anthers glabrous; bracteoles lanceo
late, subequal to calyx; calyx teeth shorter than tube .... 

Branched broomrape O. ramosa 

3. Stem robust, appearing silky with minute appressed hairs; corolla base swollen 
and shiny.... 4. 
Stem slender, pubescent with erect hairs; corolla base not swollen or shiny .... 5. 

4. Scale-leaves broadly ovate, 8-20 mm long; calyx 10-15 mm long .... 
Australian broomrape O. cernua var. australiana 

Scale-leaves ovate-Ianceolate, 5-10 mm long; calyx 7-12 mm long ... 
Nodding broom rape o. cernua var. cernua 

5. Corolla 10-23 mm long with small lips, the upper forwardly directed; bracts with 
glandular hairs; capsule 8-10 mm long .... 

Clover broomrape O. minor 

Corolla 20-30 mm long with large, strongly divergent lips; bracts with longer 
non-glandular hairs; capsule 10-12 mm long ... 

Crenate broomrape O. crenata 

Table 1. Descriptions of Australian and agriculturally important 
broomrape (Orobanclle spp.) species. 

Egyptian broomrape (Droballche aegyptiaca) 
Stems branched, 15-50 cm high, glandular-pubescent; lower flowers pedicellate; 
bracts ovate-Ianceolate, shorter than calyx, 6-8 mm long; calyx teeth to 9 mm long, 
lanceolate-subulate, four equal, one smaller; stigma white, cream or pale blue. 

Branched broom rape (Orobauche ramosa) 
Stems branched, 5-30 cm high, glandular-pubescent; lowe r flowers pedicellate; 
bracts ovate-lanceolate, shorter than calyx; calyx teeth 6-8 mm long, lanceolate-acu
minate, fo ur equal, one smaller or absent; stigma white or pale blue. 

Australian broomrape (Orobanche cernua var. australimla) 
Stems Wlbranched , 15-45 cm high; flowers in spirals of 4-6, usually crowded; calyx 
segments 2, bifid or entire, as broad as corolla; corolla 15-20 mm long, glabrous ex
cept for small patches of glandular hairs, lobes crenate, purple, filam ents glabrous, 
inserted 4-6 mm above base of corolla; anthers drying white; stigma yellow; capsule 
8-10 mm, mainly parasitic on native Compositae. 

Nodding broom rape (Orobnl1che cemua var. cemua) 
Stems unbranched, 15-40 cm high; flowers in spirals of 7 o r more, densely crowded; 
calyx segments 2, bifid or entire, as broad as corolla; corolla 12-20 mm long, glabrous 
except fo r small patches of glandular hairs, lobes crenate, violet-blue; filaments gla
brous or almost so, inserted 4-6 mm above base of corolla; anthers drying white; 
s tigma white; capsule 8-10 mm long; mainly parasitic on sWlflower o r tobacco. 

Clover broom rape (Orobtlltche minor) 
Stems unbranched, 10-70 cm high; flowers widely spaced; ca lyx segments 2, 6-14 
mm long, bifid o r entire; coro lla glandular-pubescent, lobes short, purplish; glandu
lar hairs on inflorescence spreading; filaments hairy below, glabrous above, inserted 
1.5-6 mm above corolla base; anthers drying purple-black; stigma purple, red or yel
low . 

Crenate broomrape (Orobanche crennta) 
Stems unbranched, 15-80 em high; calyx segments 2, 10-20 mm long, unequally bifid; 
corolla creamy white with purple veins, lobes glabrous, prominent, spreading; fila
ments hairy, inserted 2-4 mm above corolla base; s tigma white, ye llow or pink; 
strong carnation scent; often paraSitic on legume crops, especially faba bean, 

are obvious as seen in Figure 1, but by 
then most damage to the crop is already 
done. 

An average broomrape plant produces 
over one hundred thousand small seeds 
(Abu-Shakra et al. 1970). Broomrape 
seeds appear like finely ground pepper 
and readily cling to the seed of host crops. 
The seed remains viable for 10 to 20 years 
in the soil and germination is stimulated 
by moist preconditioning and stimulation 
from host plant root exudates. Only seeds 
close to host plant roots germinate. Other 
seed remains dormant and viable. It is not 
affected by pre-emergence herbicides, 
and cultivation is of no value as it germi
nates with the crop. Broomrapes can at
tach to roots up to 30 cm deep so any soil 
fumigation must also be deep (Foy et al. 
1989). Hand pulling is not effective as 
only emerged plants are removed, and 
the crop has a lready been damaged. 

Once broomrape is established, control 
is difficult. Fumigation with methyl
bromide, low doses of glyphosate and 
soil solarization are aU used with varying 
success (Foy et al. 1989). 

Taxonomy 
The key provided here distinguishes the 
broom rape species known in Australia 
from the main agricultural weeds inter
nationally. The key treats the five 
broomrapes as four species with two va
rieties of one species. These are described 
in rable 1. 

Branched broomrape and Egyptian 
broomrape may occur together, but are 
separated by the characters of stamen 
hairiness and corolla length (see key). 
They are morphologically similar, al
though differing in their host preference 
and range, and some authors have 
grouped both species with O. mLlteIii F.W. 
Schultz (Musselman 1989). Branched 
broomrape is more prevalent in cooler ar
eas, and Egyptian broom rape in warmer 
areas (Foy et al. 1989). Jain and Foy (1989) 
fo r instance, fo und branched broomrape 
plants attached to tobacco twice as read
ily as Egyptian broomrape. There are also 
ecological differences within species. The 
strain of branched broomrape tested by 
Jain and Foy (1989) did not attach to lu
cerne, although in Britain branched 
broomrape parasitizes lucerne (Rumsey 
and Jury 1991). 

Beck-Mannagetta (1930) differentiated 
six varieties of nodding broomrape 
throughout the world. In our key we only 
separate Australian broomrape from the 
other varieties. 

Legal status 
Except in South Australia, state or local 
weed control authorities are not empow
ered to ensure that new outbreaks of 
broomrape are controlled. Broomrap~ 
was added to noxious weed lists in South 



Australia (as Orobanche species except O. 
austraJiana) in 1992 but is not included in 
other states (parsons and Cuthbertson 
1992). Under seed legislation, the sale of 
seed contaminated with any Orobanche 
spp. is prohibited in New South Wales, 
Victoria, Western Australia and Tasmania. 
In Queensland only O. minor is prohibited 
(Turner and Stevenson 1988). Under 
Proclamation 86P of the Quarantine Act, 
1908, all Orobanche spp. are prohibited 
and may not be imported to Australia. 

Procedures to prevent broomrape 
establishment 
Broomrapes have the potential to estab
lish and spread rapidly before they a re 
noticed. The short time that broom rape is 
obvious in a crop allows it to go unno
ticed, perhaps for several years until it 
begins to depress yields, by which time 
broomrape may have spread further as a 
contaminant of seed. 

To ensure timely eradication, rapid and 
correct identification is needed, followed 
by procedures to prevent seed production 
and to destroy seeds in the soi l. In most 
states no-one has the responsibility, un
der legislation, to eradicate a new infesta
tion of broomrape, so the chance of timely 
action is reduced. Weed control authori
ties throughout Australia must develop 
procedures to ensure any infestations of 
branched, Egyptian, crenate or nodding 
broomrape are detected, correctly identi
fied and eradicated . Relying solely on in
ternational quarantine barriers may not 
be enough protection for agricu lture in 
southern Australia. 
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