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Name 
Ulex europaeus L. Ulex (Latin) is the name 
used by Pliny for a spiny shrub and 
ell ropaeus refers to the European origin of 
the plant. It is commonly known as gorse 
or furze, derived from the old English 
names gors and Eyrs. An alternative name 
is whin (Parsons and Cuthbertson 1992). 

Description and taxonomy 
The dense spiny shrub Ulex europaeus L. 
(Figures 1, 2, 3) has been described by 
Black (1963) and Clapham et al. (1962), 
amongst others. The following description 
is modified from Walsh and Entwisle 
(1996). Medium to tall perennial shrub to 
4 m but usually less than 2.5 m high; sterns 

Figure 1. Gorse showing flowering branch (x 0.7) and flower bud (x 2) (from 
Vicioso 1962). 

well branched, longitudinally striate, 
spinescent. Leaves usually alternate, ini
tially trifoliate, reduced to scales or spine
like phyllodes on mature plants, sessile; 
stipules absent. Flowers 1.5-2.5 cm long, 
axillary, borne singly or rarely clustered in 
racemes or umbels; bracteoles 2, broad; 
bracts small. Calyx 2-lipped to the base, 
S-toothed, membranous, persistent, upper 
lip 2-toothed, lower lip 3-toothed; petals 
clawed, yellow; standard ovate; wings ob
tuse, narrow; keel obtuse, lower margin 
pilose; stamens monadelphous, anthers 
alternately long and short; ovary sessile, 
style incurved, glabrous, stigma subcapi
tate, terminal, ovules many. Pod ovoid to 
linear-oblong, 1-2 cm long, compressed or 
turgid, densely hairy, barely exserted 
from calyx, explosively dehiscent; seeds 
1-6, arillate. 

The taxonomy of the Ulex genus is im
perfectly understood (Guinea and Webb 
1968), although monographs on the genus 
have been published (Rothmaler 1941, 
Vicioso 1962) with U. europaells broken 
down into two subspecies. The genus con
tains about 20 species from Europe and 
northern Africa, with only one species be
ing naturalized in Australia (Walsh and 
Entwisle 1996). It is a member of the tribe 
Genisteae in the family Fabaceae. Other 
species w ithin the tribe Genisteae, such as 
CytislIs scoparius (L.) Link, Calicotome 
spillosa Link, Genista lini/olia L. and G. 
mOllspessulalla (L.) L.Johnson are weeds in 
Australia (Hosking et al. 1996). 

The root system of gorse growing in a 
chalk heath in England is described by 
Grubb et al. (1969) and is shallow, with 
most absorptive roots being prod uced in 
the superficia.l loamy part of the soiJ pro
file and a tap root growing to greater 
depths (Figure 4). 

Cytology 
Fernandez·Prieto et al. (1993) determined 
chromosome numbers from 99 samples of 
U. ellropaeus ssp. europaells collected from 
Spain, France and Great Britain. Twenty 
were diploid (21l=32), 16 tetraplOid 
(21l=64) and 63 were hexaploid (21l=96). 
Misset (1990) reported that the chromo
some number for U. ellropaells ssp. borealis 
Rothm. was 21l=96. 

History 
Gorse was an early introduction to Aus
tralia and was listed in a Tasmanian nurs
ery catalogue in 1845 (Parsons and 
Cuthbertson 1992). The plant was intro
duced as an ornamental and for hedges, 
was reported as naturalized in 1889 (Par
sons 1958) and its troublesome nature was 
recognized by Ewart (1909). Gorse was in
troduced into New Zealand from England 
prior to 1835 as an inexpensive and quick 
growing hedge plant for stock contain
ment and shelter. It spread rapidly in New 
Zealand and was declared a noxious weed 
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in 1900 (MacCarter and Gaynor 1980). 
Chemical and mechanical control of gorse 
in New Zealand has achieved little long 
term easing of the problem and expendi
ture on the weed continues to be high 
(Ivens and Mlowe 1980). 

Considerable work has been under
taken on gorse over many years. Early bio
logical control programs on this weed are 
described by Tillyard (1929) and Miller 
(1970). Zabkiewicz (1975) reviewed the 
ecology of gorse and its relevance to the 
New Zealand forest industry. A more de
tailed review was published by MacCarter 
and Gaynor (1980) and Gaynor and 
MacCarter (1981) produced a bibliogra
phy of papers published prior to 1977. 

Distribution 
Gorse is a native of central and western 
Europe and the British is les and now oc
curs in most temperate areas of the world 
(Chater 1931 , Parsons and Cuthbertson 
1992). It is recorded as a serious weed in 
Hawaii and New Zea land, a principal 
weed in Austra li a and Chile and a 

Figure 2. Large gorse plant in flower. 

common weed in Iran, Italy, Poland and 
Tasmania by Holm et al. (1979). Burrill et 
al. (1989) note that gorse infests about 
14000 ha in southern coastal counties of 
Oregon, while Markin and Yoshioka 
(1992) and Markin et al. (1996) record in
festations totalling 17000 ha in pasture 
lands and open forests on the islands of 
Hawa ii and MauL 

Gorse occurs in all States of Australia 
except the Northern Territory (Figure 5). 
Large areas of Tasmanian grazing land 
are infested, particularly on unimproved 
or semi-improved land. In the southern 
mainland States it occurs mainly on creek 
banks, mine dumps, roadsides, neglected 
land and occasionally encroaches into pas
ture. Limited areas have been found in 
Queensland and Western Australia and 
an attempt is being made to eradicate 
these (Parsons and Cuthbertson 1992). 

Habitat 
In Europe, where gorse originated, it oc
cupies neglected land and forests, is used 
as an ornamental and as a forage crop 

(Zwolfer 1962), and is an im
portant component of native 
heathland vegetation (Tubbs 
1974, Hooper et al. 1978). 

Climatic requirements 
Little information is available 
on the climatic limitations for 
gorse. Zwolfer (1962), however, 
has described the more impor
ta nt abiotic factors that influ
ence gorse growth. The plant is 
cold limited and prefers areas 
where the mean daily mini
mum temperature of the cold
est month is above 2°e. The 
mean temperature of the warm
est month where the plant oc
curs in Europe is 18°-20°e. 

Figure 3. Flowering branch of gorse showing 
mature flowers and flower buds. 

Gorse usually g rows where 
rainfall is evenly distributed 
th roughout the year and in the 
range 650-900 mm. Thus gorse 
can be described as an Atlantic 
species. While the plant will 
grow outside these regions, 
for example in Mediterranean 
climates with dry summers, 
and in areas with s ignifican t 
winter frosts, it does not thrive. 
Burroughs (1982) reported se
vere · fros t damage to gorse 
growing in England during the 

loam 

fl ints and chalk rubble 

bedrock chalk 

Figure 4. Root system of gorse on a shallow soil (from Grubb et al. 1969). 

winter of 1981 /82, when temperatures fell 
to minus 20.8°C. However, the plants had 
recovered complete ly within two years 
(RL. Hill personal observations). 

Substratum 
The plant will grow on many soil types, 
i.e. sands and clays/clay loarns (Zwolfer 
1962), but being a calcifuge will avoid ca l
ca reous soi ls. Ramirez (1975) demon
strated that growth of gorse was affected 
by soil type and that growth was more 
prolific on alluvial soils containing less 
calcium than the o ther soils evaluated. It 
is often a pioneering species in disturbed 
neglected areas of low fertility. 

Plant associations 
In England gorse is a component of 
heathlands and grows in association with 
heather (Calililla viligaris (L.) Hull) and 
Erica spp. Heathlands consisting of 
bracken (Pteridium aqllilillllm (L.) Kuhn), 
gorse and heather re-establish about 100 
years after cultivation ceases (Hooper ct al. 
1978). 

In New Zealand gorse invades deterio
rating pasture, eroded land, or disturbed 
soil. It is common on under-managed land 
and often forms part of shrub communi
ties with native plants or other weeds such 
as broom (Cytislis scoparius (L.) Link) 
(MacCa rter and Gaynor 1980). In an 
analysis of New Zea land vegetation cover 
Blaschke et al. (1981) identified major veg
etation ca tegor ies, including 'scrub con
taining gorse', 'grassland and scrub con
taining gorse' and 'exotic forests and fern 
or gorse dominated scrub'. In two sepa
ra te s tudies in New Zealand successional 
changes in areas initially dominated by 
gorse were examined. Egunjobi (1969) 
showed that gorse was the dominant spe
cies in all stands up to 10 years of age. 
From 16 to 33 years gorse and manuka 
(Leptospermum scoparium J.R. et G.) were 
dominant, while gorse disappeared from 
older stands. However, Lee et al. (1986) 
found that areas of undisturbed gorse re
mained free from native species for at least 
25 yea rs. There was then some invasion 
by native plants that would be expected 
to establish as the gorse community 
senesced and collapsed at about 30 years 
of age. Establishment of a native canopy 
and subsequent demise of gorse would 
take 5G-60 years. This was supported by 
Wilson (1994) who predicted that an area 
of the Banks Peninsula where gorse and 
C. scoparius accounted for 54% of the total 
cover would revert to 95% second growth 
native forest, 4% o ld growth native forest 
and 1% tussock, shrubland and scrub 
within 50 years provided fire was ex
cluded. 

In mainland Australia gorse occurs 
predominantly on creek banks, road
sides, neglected areas, forest margins, 
hedges and mine dumps. Unimproved or 
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that seed may have been intro
duced to the cleared area at 
so me time since clearing. 

. ~ 

Programs for controlling 
gorse need to include a long 
term maintenance phase to en
sure that the seed bank, which 
20 years after dearing may still 
be over 300000 ha-1, is not re
plenished and that growth of 
seedlings is prevented. Gorse 
does not reproduce vege
tatively, although Chater (1931) 
observed procumbent branches 
sending Qut adventitious roots . 

Physiology 

and lime retarded initial development of 
seedlings, These responses were con
firmed by Ivens and Mlowe (1983) who 
found a respo nse to phosphate but not to 
nitrogen or potash. Lime was shown to re
duce seedling establishment (Hartley and 
Papay 1982a, Phung e/ al. 1984) by lower
ing soil pH and increasing calcium levels. 
However, as the reduction in seedling 
numbers in the laboratory was about 14%, 
Phung e/ a1. (1984) concluded that the 
greater reduction in seedling estabHsh
ment obtained in the field (Hartley and 
Popay 1982a) was probably due to 
changed pasture competition induced by 
the lime treatments. Later Popay eJ al. 
(1990) demonstrated that lime and fertiliz
ers reduced gorse seedling numbers over 
a three-year period, with the effect of ni
trogen lasting longer than that o ther nu
trients. However, a pasture response to 
lime applied either pre- or post-burning 
gorse could not be demonstrated by Lam
bert and Rolston (1981). 

Figure 5. Distribu tion of gorse in Australia 
(updated from Parsons and Cuthbertson 1992). 

The physiology of gorse has 
been examined with respect to 
growth, nitrogen fixation, re

semi-improved pastures are also infested 
in Tasmania (Parsons and Cuthbertson 
1992). 

Ulex gaIIi; Planch_ associated with culti
vated forests has acted as a nurse crop 
(O'Toole e/ a1. 1984) and gorse may have a 
similar role in the regeneration of native 
forests in New Zealand (Hackwell 1980). 

Growth and development 

Morphology 
Grown in a greenhouse, gorse seedlings 
pass through a juvenile stage in which the 
plant has trifoliate leaves and no lateral 
branches (Bieniek and Millington 1967), 
although 1- and 2-foliate leaves may also 
be present (Millener 1961). The number of 
juvenile leaves varies from 2 to 25 per 
plant. The adult stage is distinguished by 
an increase in internodal elongation and 
by the development of spines (modified 
primary branches) in the axils of the sim
ple leaves, Thorn shoots are found in the 
axils of adult leaves, rarely in the axils of 
juvenile leaves and exhibit considerable 
variability. The morphology of a mature 
shoot system is shown in Figure 6, After 
the adult leaf form has established, leafy 
shoots develop in the axils of most basal 
trifoliate leaves (Bieniek and Millington 
1967). 

Perennation 
The plant is a perennial living to a maxi
mum age of 29 years (Lee e/ a1. 1986). It 
reproduces by seed, a large proportion of 
which is hard-seeded and can last in the 
soil for up to 30 years (Moss 1959). Gorse 
has emerged after cultivation in areas that 
had been cleared 26 years earlier (Parkin 
1918). Similarly Moss (1959) measured 
seed populations in soil to a depth of 50 
mm from areas that had been cleared of 
gorse for varying periods of time (Table 1) 
and found that seed survived for up to 26 
years. Viability of the remaining seed ex
ceeded 85%. As Moss (1959) implies, the 
problem with this sort of experiment is 

sponse to calcium levels, fertilizers, and 
absorption and transloca tion of herbi
cides. 

Dry matter yields of 45.5 t ha·1 were re
ported in Cornwall by Dancer e/ a1. (19TT), 
which was similar to the 65.3 t ha·1 ob
served in New Zealand, 6.5 years after fire 
(Egunjobi 1971a). Nitrogen accumulated 
beneath gorse at a rate of 70 kg ha-' y-I over 
10 years (Dancer e/ a1. 1977) although a 
lower rate of nitrogen fixation (26 kg ha-I 

y-l) from plants on waste sand heaps in 
Cornwall has been reported (Skeffington 
and Bradshaw 1980). A study examining 
the growth of woody species through two 
seasons showed that gorse pro

Absorption of herbicides by gorse_ Most 
early studies of herbicide absorption by 
gorse examined the uptake of 2,4,5-T. 
They showed that uptake was poor w hen 
compared with amitrole (Leonard and 
Yeates 1959), was concentration depend
ent (Schicke and Linden 1963), ceased af
ter 12 hours in isolated spines although 
there was further absorption by spines on 
detached branches (Phung and Field 1979, 

duced more dry matter than 
Aristotelia ellilensis (MoL) Stuntz 

Table 1. Longevity of gorse seed in soil (after 
Moss 1959). 

or Rubus cotlstrictus Lef. et 
Meyen on three soil types 
(Ramirez 1975). 

Gorse generally does not 
flourish on highly calcareous 
soils, and germination is lower 
and seedling growth less pro-
nounced on these soils (Chater 
1931). There is marked acidifi-
cation of soil under gorse, 
caused by retention of bases 
(mainly calc ium) in the plant 
and litter (Grubb e/ a1. 1969, 
Grubb and Suter 1970). Egun
jobi (1971 b) found tha t 71 % of 
calcium taken up by the plant 
was returned to the soil in litter. 
However pH and the rate of 
breakdown and release of cal
cium to the soil w'as not meas
ured. No information is avail
able on effect of burning litter 
on pH levels. 

The response of gorse to 
fertilizers was examined by 
Thompson (1974) who showed 
that phosphate increased its 
weight, height and density. 
Potash increased vigo ur with 
little effect on height or density, 
nitrogen reduced nodulation 

Time cleared (years) Mean seed numbers (m·l ) 

1-2 
2 -10 

10 - 26 

". 
se~ondary 
spine 

1816 
103 
34 

<Of- main (accessory) branch 

Figure 6. Morphology of a mature gorse shoot 
system (redrawn from Millener 1961). 
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Field and Phung 1979), and was related to 
both the age of spines (Zabkiewicz and 
Gaskin 1982) and chemical s tructure of the 
herbicide (Zabkiewicz et al. 1979). Absorp
tion of 2,4,5-T was either enha nced 
(Zabkiewicz and Gaskin 1979), or not en
hanced when picloram was added (Field 
and Phung 1979). 

Absorption of picloram increased with 
reduced pH, addition of surfactant, re
mova l of surfa ce waxes with chloroform 
and with re-wetting of surface deposits 
(Rolston and Robertson 1975) but was not 
affected by the addition of 2,4,5-T (Field 
and Phung 1979). 

Organosilicone surfactants promote the 
up take of glyphosate by gorse (Zab
kiewicz et al. 1985, Gaskin and Zabkiewicz 
1991). Concentrations of 0.3% and above 
of Silwet L-77" promote the uptake of 
metsulfuron into gorse (Gaskin a nd 
Zabkiewicz 1988). Further s tudies wi th 14C 

labelled metsulfuron (Zabkiewicz and 
Gaskin 1991) indica ted that uptake d id not 
show any clear seasonal trends. Using 
radiolabel studies, Buick and Field (1992) 
exa mined the effect of organosilicone 
surfactan ts on the magnitude, rate and 
pathway of triclopyr uptake into mature 
gorse spines. They showed that Silwet 
L-77 promoted rap id uptake of the tri
ethylamine salt of triclopyr in the first 20 
minutes of observation and then slower 
upta ke to 120 minutes. Measu rements 
made over six hours showed that Silwet 
L-77 promoted uptake of the triethyl
amine sa lt of triclopyr but not of the 
butoxyethyl ester. Surface tension meas
urements and microscopic exa mination 
suggested that the triethylamine salt infil
tra tes the sub-stomatal cavities and that 
the butoxyethyl ester enters spines by the 
trans-cuticular pathway. 

Seasonal varia tion in wax production 
by gorse was observed by Zabkiewicz and 
Gaskin (1978a). Contact angles of water 
droplets on wax films also showed a sea
sona l varia tion . Later Zabkiewicz et al. 
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(1985) used contact angles as an initial 
screening technique for selecting varying 
formulations of g lyphosate. Higher up
take (, incorporation') was obtained from 
spray solutions having low contact angles. 
Stevens and Zabkiewicz (1990) compared 
aqueous droplets containing Silwet L-77 
or a conventional surfactant (Agra l 9()@ 
and Triton X-450 ) and showed that 
spreading on an artificia l gorse wax film 
was 15-30 times grea ter for the organo
silicone compared to the conventional 
surfactan ts. Rate of evaporation from the 
gorse wax layer was 4-6 times grea ter for 
the organosilicone. 

Translocation of herbicides in gorse. 
Early studies of the translocation of 2,4,5-T 
by gorse showed tha t movement to the 
roots was low compared with amitrole 
(Leonard and Yeates 1959) and was along 
the main axis of the plant (Schicke and 
Linden 1963). Movement to latera l 
branches was minimal (Phung and Field 
1979) and transloca tion was not related to 
the structure of phenoxy he rbicides 
(Zabkiewicz et al. 1979) or improved when 
mixed with picJoram (Field and Phung 
1979). 

Picloram was translocated to the roots 
within 24 h, with no increase in ]~C con
centration after that time (Rolston and 
Robertson 1975). Source-sink relation
ships were observed, wi th very little 
movement into s ide branches. This was 
confirmed by Thompson (1975a), who 
shielded branches on otherwise normally 
sprayed plants and noted that picloram 
had a much more severe effect on the pro
tected foliage than 2,4,5-T, dicamba or 
diquat. 

The surfactan t Si lwet L-77 reduced the 
transloca tion of metsulfuron in gorse, al
though it promotes the uptake of this her
bicide (Gaskin and Zabkiewicz 1988). 
However, with ]4C glyphosate Gaskin and 
Zabkiewicz (1991) demonstrated that two 
commercial organosilicones (Pulse<!l and 

.. , .-- .... .. .. 
1.5 2.0 2.5 

dis tance from centre of plant (m) 

Figu re 7. Mean density of gorse seed falling from parent bushes with and 
without insecticide treatment to remove th e seed weevil Exapion ulicis. 
Shaded area indicates edge of bush (red rawn from Hill et al. 1996). 

Freewayl!l) promoted transloca tion. Sea
sonal trends in the translocation of ]~C 
metsulfuron were not evident (Zab
kiewicz and Gaskin 1991). 

Phenology 
On areas kept bare after clearing gorse 
there was an initial flush of germination 
coinciding with autumn rains, followed 
by germinations over the next two years 
that peaked each spring (Ivens 1982). 
Gorse flowers and produces seed in two 
flushes annua ll y_ The fi rst flowering is be
tween February and May and the second 
from July to December in New Zealand, 
with most seed produced following the 
second flowering (Cowley 1983). How
ever, it could be argued that flower buds 
are formed once a year, from January to 
February in the southern hemisphere, 
and, depending on environmental condi
tions, a proportion of these will develop 
and set seed in au tumn/winter. Where 
temperatures are low in autumn, buds 
that d o not deve lop in autumn can de
velop and set seed in spring. In cooler cli
mates gorse flowers once a yea r in spring 
(Hill et al. 1991). Zabkiewicz (1975), how
ever, notes tha t fl owering is highly vari
able, rarely occurring a t the same time 
from yea r to year at the same location, and 
that the fl owering periods tend to overlap. 

Mycorrhiza 
Roland-Fajardo (1994) noted that inocula
tion w ith the indigenous arbuscular 
mycorrhiza l endophyte Glomus aggre
galllm (Schenck and Smith) improved the 
growth of U. parviflorus Pourett, coloniz
ing a semi-arid area of south-east Spain_ 
No details of mycorrhizal associations 
were reported for gorse. 

Reproduction 

Seed prodllction and dispersal 
Gorse is a prolific seeder. Ivens (1978a), 
using gauze-bottomed trays in established 
thickets, estimated mean annual produc
tion to be from 500 to 600 seeds m-l in New 
Zealand. The level of seed damage caused 
in spring by the introd uced seed weevil 
Exapion ulicis (Forster) (previously Apion 
ulicis Forster) in the gorse thickets was not 
recorded, w hich means that this estimate 
was lower than the potential seed produc
tion. This is confirmed by work of Hill et 
al. (1996) tha t measured seed fa ll of 2120 
m"2 under the canopy of bushes that were 
kept free from insect predation. Cowley 
(1983) noted that the weevil destroyed 
much of the seed formed in spring, but 
had little effect on seeds formed in au
tumn. Seed accumulation in and on the 
soil has been measured by numerous au
thors and ranges from 2660 to 10000 m·2, 

with no difference in the maximum seed 
production between the northern and 
southern hemispheres. These figures 
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represent an annual seed production of 6 
million ha-I and a seed bank oflOa million 
ha·1 in the soil. Approximately 75% is in 
the top 60 mm of the soil profile (Moss 
1959, Ivens 1978a, Zabkiewicz and Gaskin 
1978b, Rolston and Talbot 1980). 

Dispersal of gorse seed was examined 
by Moss (1959) who showed that seed 
could be ejected from dehiscing pods for 
distances of about 5 m. Chater (1931), 
however, stated that no seeds were found 
more than 1.5 m from bushes in England. 
Hill e/ af. (1996) measured seed fall up to 
2.5 m away from the centre of bushes 
(mean height 1.3 m, mean radius 0.6 m) 
and found that only 1.9% of seed pro
duced fell between 2.4 and 2.5 m (Figure 
7). They concluded that 5 m buffer strips 
should prevent the gorse seed from 
dehiscing pods reaching adjoining areas. 
Seeds can also be spread by birds (Ridley 
1930), in mud on animals and man, possi
bly by wind and water (Moss 1959), and 
by ants (Ridley 1930, Chater 1931). Obvi
ously seed production, the amount of seed 
in and on the soil, and seed survival are 
most important factors in the success of 
this plant as a weed. 

PhYSiology of seeds and seed germination 
Seed from gorse is highly viable with ger
mination rates ranging from 85% for seed 
that had been in the soil for up to 26 years 
(Moss 1959) to 90-100% for fresh scarified 
seed (Zabkiewicz and Gaskin 1978b). As 
with many legumes, hard seededness oc
curs. Levels range from 4% for seed col
lected in the top 20 mm of soil (Ivens 1983) 
to about 50% for seed collected from ma
ture pods (Chater 1931, Ivens 1983). Scari
fying or heating hrieAy can readily stimu
late germination (Chater 1931, Moss 1959, 
Zabkiewicz and Gaskin 1978b). Gorse 
seed germinates most readily at tempera
tures of 15°-19°C (Moss 1959, Ivens 1983) 
and is not stimulated by alternating tem
perature regimes (Ivens 1983). 

Vegetative reproduction 
Gorse generally does not propagate 
vegeta tively, although Chater (1931) re
ports procumbent branches sending out 
adventitious roots. 

Hybrids 
Benoit (1960) reported hybrids between 
gorse and dwarf furze (U. gallii) and noted 
the existence of complex populations 
ranging in characteristics from one type to 
the other. Misset and Fontenelle (1992) 
used isoenzyme systems and crossed elec
trophoresis undertaken with seed pro
teins to distinguish between these hy
brids. Hybrids are not known to occur in 
Australia. 

Population dynamics 
In the Dunedin Ecological District, New 
Zealand, Lee e/ af. (1986) found that stem 

diameters increased at the rate of 5 mm y'] 
and height increased by 200 mm y.l. Plants 
achieved a maximum age of 29 years, 
maximum heights of 7 m and maximum 
stem diameters of217 mm. At maturity, 15 
years after establishment, there were 
60000 stems ha-] with a basal area of 51 m2 

ha·' . Williams (1983) found gorse lived for 
20-30 years in the Hoon Hay va lley, New 
Zealand. 

Field measurements by Ivens (1982) 
showed that germination first occurred in 
autumn where gorse was cleared in 
spring, and then in succeeding years the 
main flush of germination was in spring 
to mid-summer. Although large numbers 
of seedlings (731 m·') emerged over three 
growing seasons following clearing, only 
about 25% of the initial seed bank had ger
minated (Ivens 1982). Seedling establish
ment reached 300 m-z by May following 
clearing and slowed as grass cover in
creased, to reach 350 m-l by June. Mortal
ity was 41 %. In an uncleared thicket only 
170 seedlings m-2 had established, with a 
mortality of 70% over the same period 
(Ivens 1982). Ivens (1983) suggested that 
decreased germination under gorse may 
have been caused by interception of rain 
by the canopy, as light or alternating tem
peratures were not required for germina
tion. This concept is supported by Ald
ridge (1968) who measured rainfa ll near, 
and throughfaU under, a gorse thicket 
and showed that only 20-30% of the inci
dent rainfall in storms of g reater than 12_7 
mm penetrated to the thicket floor. Simi
larly Egunjobi (1971b) showed that only 
37% of incident rainfall penetrated to the 
thicket floor. Neither study measured 
stemf]ow. 

Gorse seedlings often do not establish 
in the presence of strong vigorous pas
tures (Currie 1959, Ivens 1982, Popay and 
Adams 1990, Partridge e/ of. in press), al
though Phung and Popay (1981) found 
that germination was greater under a veg
e tation cover (6-7 cm) than on bare 
ground for sown seed. 

Importance 

Detrimental 
Gorse invades poor pastures, 
creek banks, road-sides and 
other neglected areas in south
ern Australia (Figure 8). Dense 
infestations proviae excellent 
harbour for rabbits. As it burns 
readily, large areas are a sig
nificant fire hazard, especially 
on days of low humidity (Par
sons and Cuthbertson 1992). 

million is spent annually to control this 
weed and it has been estimated that gorse 
costs an additional $NZ1S0 mHlion in lost 
production (Sandrey 1985). It is a major 
problem in forestry, where it interferes 
with establishment operations and com
petes strongly with young trees. Direct 
costs to forestry operations are estimated 
at $NZS million (1984 New Zealand dol
lars) (Sandrey 1985). Gorse is also a weed 
of forestry in Chile (Salinas 1978). 

Beneficial 
Gorse has been used extensively as a 
hedge plant. It was introduced into New 
Zealand in the early days of European set
tlement as an inexpens ive and rapidly 
g rowi ng hedge plant and for shelter 
(Sandrey 1985). It has some fodder value 
for goats. Lambert, jung and Costall (1989) 
eva luated the production of nine shrub 
and two erect grass species and showed 
that the most productive species was 
gorse, with an annual production almost 
twice that of the perennial pasture control. 
However, digestibility of gorse was rela
tively low (Radcliffe 1986, Lambert, jung, 
Harpster and Lee 1989). 

Gorse and other legume shrubs have 
played a s ignificant part in co lonizi ng 
sand washes from clay mining sites in 
Cornwa ll (Dancer et al. 1977). Binns and 
Fourt (1982) also note the benefits of nitro
gen fixing shrubs, including gorse, in land 
reclamation, although they suggest that 
gorse is too prickly and inflammable 
when old for this purpose. Nitrate levels 
in so il water under gorse averaged 5.1 mg 
N03-N L-1 with a peak in au tumn-winter 
of 8-10 mg NO,-N L·I (Dyck e/ of. 1983). 
After crushing and burning gorse, nitrate 
levels increased dramatically to 22- 23 rng 
NO,-N L-l before declining to near control 
levels. There was no response in nitrate 
levels to spraying herbicides. The value of 
gorse as a nurse plant for regeneration of 
native forest in New Zealand has been 
mentioned by Hackwell (1980) but the 
work of Lee e/ of. (1986) suggests that 
gorse does not support establishment o f 
native plants, at least in the dry Otago 
area. 

[t is a major weed in New 
Zealand in both pastures and 
forestry situations. Blaschke et 
a1. (1981) classified over 3.5% of Figure 8. Gorse growing on waste land. Note 
the land area as having some two sheep grazing gorse in the centre of the 
gorse cover. Nearly $NZI8 photo. 



Callaghan et al. (1980) noted the possi
ble use of gorse as a renewable-energy 
source yielding 16.9 t ha-1 y-I. Gorse is also 
a source of a variety of chemica ls. The 
seeds are a source of pectins used in ag
glutination techniques and blood group
ing (R.A. Cross personal communication, 
Biesler et al. 1984}.lsoflavones with insect 
feeding deterrent value have been isolated 
from gorse root bark (Russell et al. 1990) 
and isoflavonic glycosides with anti-viral 
activity have been isolated from its s tems 
and leaves (Rodriguez et al. 1990). Gorse is 
a major source of pollen, but not nectar, 
to the New Zealand honey industry 
(Sandrey 1985) and a cultivar 'Plenus', 
that is double flowered and sets no seed, 
has also been described as an ornamental 
(Anon. 1986). 

Legislation 
Gorse has been proclaimed as a noxious 
weed in Victoria, South Australia, Tasma
nia, Western Austra lia and parts of New 
South Wales (Parsons and Cuthbertson 
1992). 

Weed management 
Gorse can be managed using non
chemical management techniques, or by 
using a combination of cultural and 
chemical methods. 

Herbicides 
Historical aspects of gorse control with 
chemicals. Considerable interest was gen
erated in the hormone type herbicides for 
controlling gorse as no other chemical had 
found practical application prior to their 
development (Hamblyn 1951). Early trials 
showed MCP (presumably MCPA) and 
2,4-0, the first of these chemica ls, to be ef
fective on seedl ing growth on ly. How
ever, 2,4,S-T could give good control of 
gorse when applied between November 
and March provided that complete cover 
of the plant was obtained (Hamblyn 1951, 
Williams and Palmer 1969). Gorse seed
lings were very susceptible to 2,4,5-T es
ters (Hamblyn 1951, Kennedy and Hyde
Wyatt 1969) and invert emulsions of 2,4,5-
T gave superior control (Bell 1961). 

Picloram mixed with 2,4,5-T was effec
tive in killing large gorse plants (Foreman 
1964) and was more effective than 2,4,5-T 
alone (Upritchard 1969) especially in areas 
where summer droughts occurred 
(Upritchard 1973). Picloram granules also 
gave effective control (Moffat 1966). Mix
tures of 2,4,5-T with bipyridyl herbicides 
were effective and gave a fast knockdown 
(Williams and Palmer 1969). Mixtures 
with dicamba were evaluated by Taylor 
and Patterson (1969), Logan and 
McLaughlan (1974) and Thompson (1973). 

Chemical control of seedlings. As seed
ling growth is prolific following burning 
of mature stands, techniques for seedling 
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control are important in preventing 
reinfestation. Control of gorse with 2,4,5-
Tin radiata pine (Pin u.s radiata D.Don) was 
effec tive (Preest 1979). Picloram and 
picloram/2,4,S-T combinations showed 
more activity on seedlings than 2,4,5-T 
alone (Ivens 1977, 1978b). Gorse seedlings 
up to three years old that had been grazed 
could be controlled with 2,4,S-T or 
triclopyr (Hartley and Popay 1982b) and 
low doses would suppress small bushes 
(Papay, Edmonds and Hartley 1985). 
Metsulfuron showed promise on 2-3 year 
o ld gorse seedlings. However, its long 
term inhibition of regrowth was not as ef
fective as 2,4,S-T /picloram mixtures 
(Davenhill and Preest 1986). 

Using a hydroponic technique, Zab
kiewicz (1979) concluded that phenoxy 
compounds did not cause significant mor
tality by root absorption and that triazine
type herbicides would be more effective. 
This was not followed with field work. 
However, Preest (1980) in an examination 
of seasonal factors did demonstrate that 
soil applied herbicides, especially hexazi
none, could kill seedlings and prevent fur
ther germination. 

Chemical control of mature plants. Con
trol of gorse with 2,4,5-T and mixtures of 
it with dicamba, 2,3,6-TBA, glyphosate, 
diquat, paraquat, fenoprop and picloram 
has been widely studied (Sharpe and 
Upritchard 1978, Balneaves 1982, Hartley 
et al. 1983, Preest and Davenhill 1985). 
Metsul£uron, dicamba and triclopyr and a 
2,4-D/triclopyr mixture gave reasonable 
control of regrowth from mature bushes 
(Burri ll et al. 1989). 

Glyphosate has some activity against 
seed ling gorse (Preest 1980) and is effec
tive at all growth stages when surfactants 
are added (Lane and Park 1984, Burrill et 
al. 1989). This was confirmed by Balneaves 
(1985a) where the performance of gly
phosate, metsulfuron methyl and a 2,4,5-
T /picloram mixture (Tordon 520 Brush
kille~) was improved by the addition of 
polyalkyleneoxide modified polysiloxane 
(Pulse). Again, Balneaves (1986) con
firmed thiS, using glyphosate and Si lwet 
M(g) (Pulse) as a means to reduce moisture 
content of stems prior to burning. There 
was a significant interaction between 
glyphosate and Silwet L-77; as the amount 
of organosilicone surfactant was increased 
the amount of, glyphosa te could be re
duced without loss of efficacy, and com
plete control could be obtained with 2.2 kg 
ha· l

, compared wi th 73% control with 6.5 
kg ha- l for glyphosate alone (Balneaves et 
al. 1993). 

Metsulfuron-methyl and glyphosate 
were shown to be effective in controlling 
gorse (Popay, Rolston and Edmonds 1985, 
Burrill et al. 1989) and Matoaka et af. (1989) 
demonstrated that Silwet L-77 increased 
their activity. 

Environmental effects on herbicide per
formance. The effect of rainfall soon after 
spraying with 2,4,5-T butyl ester was in
vestigated by Balneaves (1980a) who 
showed that rainfall only five minutes af
ter spraying did not influence herbicidal 
effect. Plants that received rain 10-60 min
utes after spraying were more severely af
fected than plants that received rain 24 
hours after spraying. 

Thompson (1975b) observed that plants 
under moisture stress were more resistant 
to 2,4,5-T and picloram than plants not 
under moisture stress. Balneaves (198Sb) 
also concluded that prolonged moisture 
stress reduced the activity of most herbi
cides, but suggested that metsulfuron me
thyl plus Pulse may overcome this prob
lem. 

Effect of growth stage and the season on 
herbicide control. Susceptibility of gorse 
to 2,4,5-T, picloram and mixtures of these 
herbicides decreased as gorse grew from 
the cotyledon stage to heights between 
16 and 22 cm (lvens 1978b). Regrowth 
from cut bushes was also controlled most 
efficiently when it was reaching 50 cm; 
later sprayings when the growth had 
hardened were not as effective (Ivens 
1979a). 

Good control of gorse with 2,4,5-T is 
normally obtained in New Zealand be
tween October and February (Will iams 
and Palmer 1969, Balneaves 1978). 
Picloram/2,4,5 -T mixtures gave consist
ently good control of gorse when sprayed 
over the winter period (Moffat 1973, 
Holmes 1974, Papay and Edmonds 1983, 
Preest 1980). Seedling susceptibility to 
hexazinone and glyphosate was highest in 
December, when germination was largely 
complete (Preest 1980). 

Maximum control of gorse was 
achieved if 2,4,S-T was app lied between 
0900 and 1500 h rather than at earlier (0600 
h) or later (1800 h) times (Balneaves and 
Copland 1982), although an earlier trial 
(Davenhill 1975) found that spraying be
fore 1100 h and after 1500 h was more ef
fective than between these times. These 
differences may have been due to varia
tion in humidity or temperature between 
these experiments. 

Application techniques. Woody plants 
are often controlled by painting their cut 
stumps with herbicides. Hartley and 
Popay (1982c) demonstrated that 2,4,5-T 
or triclopyr in diesel oil applied to the 
whole stump gave satisfactory results and 
that amine formulations were also effec
tive when applied neat to the cut surface. 
This technique can be very useful on small 
numbers of bushes in restricted areas. 

Holmes (1974) noted that spraying 
2,4,S-T in winter with a motorized knap
sack provided satisfactory control of 
gorse. Subsequently Popay and Edmonds 
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(1983) compared high (gorse gun) and low 
volume (ULV motorized knapsack mist 
blower) 2,4.5-T application on gorse. They 
demonstrated that high volume treatment 
was effective between November and Feb
ruary but inefficient at other times. The 
low volume mist blower treatment, how
ever, was effective at all times. This could 
be a concentration effect, resulting in bet
ter uptake or more even coverage of 
bushes. 

Other treatments 
Effect of fire. Fire has been used exten
sively to reduce numbers of gorse seed in 
the soil. After burning, seed numbers have 
been reduced by 66% (Zabkiewicz and 
Gaskin 1978b) and by 62% in the top 10 em 
of soi l (Rolston and Talbot 1980). Germi
nation levels were stimulated by burning 
but had returned to normal five weeks 
after burning. The authors attributed most 
of the reduction in seed numbers to the 
flush of germination that occurs following 
burning. Their data also indicated that soil 
temperatures were unlikely to become le
tha l at depths grea te r than 10 mm. In Eng
land, Tubbs (1974) noted that burning of 
heathlands to maintain grazing quality 
disadvantaged gorse as it was grazed ex
tensively after fire. 

Preparation o f gorse for burning has 
been described by Balneaves and Zab
kiewicz (1981). Crushing by rolling, or 
spraying with chemicals, is essential to re
duce stem moisture content to below 40% 
to ensure a burn that will leave the area 
clear enough for respraying or planting. 

Competition. Large gorse plants and 
thickets compete well w ith other species 
and Lee ,/ al. (1986) found that areas of 
undisturbed gorse remained free from na
tive species for at least 25 years. The mas
sive amount o f litter gorse produces 
(Egunjobi 1971a) accumulates above the 
soil and acidifies the upper horizons 
(Grubb and Suter 1970), thus making it 
difficult for broad leaf shrubs to establish. 

However, gorse seedlings are suscepti
ble to competition from o ther species and 
competition with pasture species is an im
portant adjunct in gorse control (Currie 
1959). Ivens and Mlowe (1983) noted that 
the weight of gorse seedlings at 18 weeks 
in a monoculture (533 m-2) was only 28% 
of that of Lolium pmnn' L. (ryegrass) seed
lings in a similar si tuation. When the two 
species were grown together (three gorse 
to one L. perenne, with the same overall 
density) the weight of the gorse seedlings 
was reduced to 9% of to tal seedling 
weight_ Presumably this is a reflection o f 
the tillering ability of grasses (Ivens and 
Mlowe 1980) and demonstrates that gorse 
cannot compete w ell with L. perenne. 

Other pasture species can compete well 
with gorse. Thompson (1974) showed that 
Trifolium rep,ns L. (white clover) was more 

effective than L. perenne at suppress ing 
gorse. Greater numbers of gorse seedlings 
w ere found to survive in L. perenne rather 
than in Ho1cus imlatus L. (Yorkshire fog) or 
Agrostis capiIlaris L. (previously A. tenuis 
Sibth., browntop bent) plots that had been 
newly sown (Hartley and Phung 1982). 
Only 1.1-2.8% of gorse seedlings survived 
11 months after planting. Ivens (1979b), 
however, noted that in similar experi
ments gorse seedling numbers were re
duced by 30-60% w hen g rown wi th L. 
perenne, A. capiIlaris, H. lanatus, T. repens 
and T. repetls/gra ss mixtures. Ivens and 
Mlowe (1980) emphasize the need for 
rapid establishment of pasture after clear
ing gorse, and suggest that as compe tition 
alone is unlikely to kill gorse, an addi
tional stress such as g razing may be neces
sary for effective control. 

Artificial shading, produced using fine 
clo th netting.. was shown to significantly 
reduce shoot weight, shoot numbers and 
to delay spine formation but was not 
thought to be a direct ca use of death 
(Rolston and Sineiro-Garcia 1974). Thorn 
prod uction, which correlates w ith adult 
leaf form, could be s lightly delayed by 
short days and low light intensity (Bieniek 
and Millington 1968). Ivens (1979b) sug
gested that shading by pasture plants re
sulted in etiolated plants which were 
softer than unshaded plants, hence more 
readi ly g razed. He also noted symptoms 
of fungal attack under shaded conditions. 

In summary, cultural practices should 
be adopted which produce a dense strong 
pasture, and initial growth of grass should 
be encouraged, especia lly w ith nitrogen 
and potash_ No information is available 
for similar s trategies in non-pasture situa
tions. 

Grazing management. Gorse, as a young 
plant, is not weB equipped for survival as 
it is read ily eaten or damaged by s tock. 
Grazing to assist in gorse control after 
burning was first reported by Davey 
(1923). Chater (1931) also suggested using 
g razing after an initial burn. Grazing with 
sheep, before gorse seedlings hardened, 
was shown to reduce numbers by 30-60% 
in monocultures, while grazing in combi
nation with pasture competi tion gave a 
70-100% reduction (Ivens 1979b). Long 
rotation grazing, commenced w hen L. 
perelllle was 20 cm high and continued un
til plants were 2-~ cm high, was more ef
fective than short rotations, where grass 
starting height was 10 cm, and set stock
ing in which grass height was maintained 
at 2-3 crn. Trampling also w as observed to 
cause s ignificant deaths of gorse seedlings 
(Hartley and Phung 1979). This was exam
ined in more detail by Hartley , / 01. (1980) 
who found that treatments invo lving 
treading had a severe e ffect on gorse. 
Grazing without treading was less effec
tive than normal grazing and mowing had 

the least effect. This is supported by 
Rolston and Sineiro-Garcia (1974) who 
demonstrated that defoliation did no t 
generally cause seedling death. Gorse 
seedlings that germinated in autumn were 
'eradicated' by a first g razing w ith sheep 
as late as January. First grazing in April 
also gave good control if grazing was re
peated (Hartley 1982). Grazing animals 
have been shown to aid in the control of 
gorse in establishing forests (West and 
Dean 1990). 

Goats have been used in New Zealand 
agriculture for controlling scrub w eeds 
since 1906 (Crouchley 1980, 1983), in re
ducing the size o f gorse bushes (Lambert 
, / al. 1981, Rolston , I al. 1983) and improv
ing pastures (Holst 1993, Allan and Holst 
1996). The ability of goats to control gorse 
was examined by Radcliffe (1982) who 
found that goats (20 ha-') were more effec
tive than sheep (10 ha-1) in reducing 
regrowth from gorse stumps one year af
ter a burn. After three years grazing, goats 
and goat/sheep mixtures reduced gorse 
to negligible levels, while sheep alone 
were usually ineffective (Radcliffe 1985)_ 
Grazing strategies followed for nine yea rs 
by Radcliffe (1990) demonstrated that long 
term control of gorse could be achieved 
afte r burning by rotational grazing w ith 
25 goa ts ha-' , Where goats had eradicated 
gorse, sheep could maintain areas free of 
the weed for five years, although they 
alone could no t control gorse. 

Similar results were obtained by 
Harradine and Jones (1985) in Tasmania 
us ing Angora goa ts. They demonstrated 
that a goat/sheep mixture gave a 96% re
duction o f gorse bush size, while sheep 
only gave a 56% reduction compared wi th 
unbrowsed controls_ Acceptable yields of 
mohair were obtained from the goats. This 
has been confirmed by Radcliffe (1986) 
who showed that gorse could provide 
year round maintenance feed that was not 
detrimental to goats. 

Clark ,/ al. (1982), using fistulated 
sheep and goats, demonstrated that gorse 
was a preferred feed for goats when it 
made up more than 10% of the pasture. 
while sheep ate very little gorse. Lambert, 
jung, Fletcher, Budding and Costall (1989) 
demonstrated that out of a range of nine 
shrub and two erect grass species, goa ts 
preferred gorse, manuka (Leptospermllm 
scoparium) and ceano thus (Ceanothlls 
griseus (Trel.) McMinn), while sheep pre
ferred broom (Cytisus scoparius), pampas 
(Corladeria s,/Ioana (Schult. & SchuIU.) 
Asch. & Graebn.) and pasture. All pas
tures g razed by goa ts contained more 
white clover than did pastures grazed by 
sheep (Radcliffe 1985). 

Natural enemies 
Insects and mites. The first attempt at bio
logical control of gorse in New Zealand 
was one of the earliest biological control 



programs undertaken there. As gorse was 
valued as an effective hedge to shelter and 
contain grazing animals, and also as sup
plementary fodder, natural enemies that 
attacked growing gorse plants were re
jected as potential control agents. Choice 
was restricted to insects that reduced seed 
production (Miller 1970). Davies (1928) re
corded that 92% of the pods that he exam
ined in England were infested with the 
gorse seed weevil, Exapion ulicis, and rec
ommended this species as a control agent. 
Chater (1931) noted at least five insects 
that fed on buds, flowers and pods of 
gorse in Europe. E. ulicis was imported 
from England in 1927, and was released 
widely in New Zealand from 1931 (Miller 
1947,1970). Soon the proportion of pods 
infested in spring approached the levels 
observed in England by Davies, and 
Miller (1970) intimated that successful 
control was likely. However, gorse can 
form seeds in both spring and autumn . 
Later studies showed that high levels of 
seed weevil infestation s till occur in 
spring, but mostly where the bulk of seed 
is set in autumn (Hi ll et al. 1991). Seeds set 
in autumn escape weevil attack. In one 
area, Cowley (1983) found that although 
the number of pods infested in spring was 
high, seed weevils only reduced the an
nual seed crop by approximately 35%. 

The insect was released in Tasmania in 
1939, became established (Evans 1942), 
and is now also common in the mainland 
states. E ulicis was a lso released on the Pa
cific coas t in California, Oregon and 
Washington from 1952 (Holloway and 
Huffaker 1957), but there are no substan
tive reports of its impact there. It was ini
tially established on Maui, Hawaii in 1956, 
and then on the island of Hawaii in 1984 
(Markin and Yoshioka in press). E. u/icis 
from New Zealand was released in Chile 
in 1981, and established successfully 
(Norambuena et al. 1986). It reduces seed 
production, and is thought to reduce inva
siveness of gorse in Chile (Norambuena 
and Piper 1996). 

The larvae of the tortricid moth Cydia 
sllccedalla Dennis & Schiffermuller feed on 
seeds within gorse pods. In Europe it has 
two generations each year; larvae attack 
gorse in spring, and other gorse species in 
autumn. C. sllccedalla was released in New 
Zealand in 1992 to complement seed pre
dation by the seed weevil (Harman et at. 
1996), and has established there. Initial 
evaluation at one site suggests that the 
two seed-feeding insects almost eliminate 
spring seed production, and severely re
duce annual production, especially where 
seed sets mostly in spring (R.L. Hill un
published data). 

The importance of gorse as a fence 
plant declined from 1930--1960, and other 
biological control strategies were consid
ered. A comprehensive evaluation of po
tential biological control agents that attack 
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gorse foliage, stems and roots in Europe 
was completed in 1962 (Zwolfer 1962, 
Schroeder and Zwolfer 1970). In a closer 
examination of the ecology of gorse-feed
ing insects, Hill (1982) found that diversity 
of insects feeding on the foliage of gorse 
peaked in spring when nitrogen content of 
the foliage was greatest. This conclusion 
was supported by McNeill and Prestidge 
(1982) who demonstrated that plants with 
low nutrient levels maintained smaller 
and less diverse insect communities than 
communities from nutrient-rich species. 
Hill (1983) also summarized the potential 
for biological controt recording 94 species 
of insects or mites attacking the plant, of 
w hich 16 were considered to be suffi
ciently host-specific to warrant further in
vestigation. Markin and Yoshioka (1992) 
claim that feeding by adult E. ulicis can 
cause significant damage to gorse foliage. 

There appear to be no root or stem
feeding insects in the natural range of 
gorse that can be developed as biological 
control agents. The indigenous pyralid 
moth Anisoplaca ptyoptera Meyrick bores in 
gorse stems in New Zealand, and some
times causes severe and widespread die
back. However, parasitoids may limit its 
effectiveness (Butler 1979). Its natural 
hosts belong to a tribe of plants that do not 
exist outside New Zealand. This suggests 
that subject to rigorous safety testing, it 
may be a potential control agent in other 
countries, although its introduction to Ha
waii has already been rejected because it 
was able to lay eggs and feed on native 
Hawaiian leguminous trees (Markin et al. 
1996). 

Development of biological control 
agents has concentrated mainly on species 
that attack gorse foliage. A population of 
gorse spider mite, Tetranychlls lintearills 
Dufour, from England was introduced to 
New Zealand in 1989 (Hill et al. 1989), but 
failed to establish in the warmest and wet
test regions (Hill et al. 1991). A tempera
ture-driven population model gave an ex
cellent prediction of mite phenology, and 
indicated that mites would complete six 
generations in the north of New Zealand, 
and 4-5 in the south. However, the model 
suggested that temperature alone was not 
the determinant of establishment success 
(Hayes et al. 1996). Further populations 
were imported from north-western Spain 
and Portugal and released. Comparative 
trials in one- region, where the first mites 
failed, indicated that the new populations 
performed better (Hill et al. 1993), and 
gorse spider mite is now established 
throughout New Zea land. 

When mites colonize new sites, popu
lations grow strongly, and cause severe 
damage to most plants. However, after 
several years populations decline rapidly, 
and on current evidence do not outbreak 
again. It is likely that such populations are 
being regulated by Slethorus bifidus Kapur, 

a predatory coccinellid beetle. Large mite 
populations are now common in New 
Zealand, but these do not persist long 
enough, or in large enough numbers, to 
provide adequate control of gorse. Heavy 
feeding by mites over consecutive seasons 
can kill individual shoots, and cause se
vere reduction in growth rates of plants in 
the third year (T.R. Partridge in prepara
tion). Plants damaged in one season re
cover in the next if mite attack ceases. In 
one field triat small plants infested with 
gorse spider mite for two years were 18 % 
lighter than similar plants that were never 
infested (P. McGregor unpublished data). 
Gorse spider mites from New Zealand 
have since been released in California, Or
egon and Hawaii. It is not yet clear how 
populations will behave there. 

Larvae of the oecophorid moth 
AgmlOpterix ulicetella (Stain ton) feed on 
new gorse growth in spring. It was re
leased in large numbers in Hawaii from 
1988-1990, and despite heavy pupal para
sitism, has established and spread 
throughout the gorse infestations. Exten
sive damage to new growth each spring is 
conspicuous (Markin et al. 1996), but its 
long-term impact is uncertain. The moth 
has been released repeatedly in New Zea
land since 1990 (Harman et al. 1996) but 
has established only sporadically and at 
low densities. 

The gorse thrips Sericothrips staphylinus 
Haliday was released in New Zealand in 
1990 and is widely established (Harman et 
al. 1996). It was released in Hawaii in 1991 , 
established, and is spreading (Markin et al. 
1996). Thrips extract mesophyll, causing 
small white lesions on green shoots. The 
damage caused by an individual thrips is 
apparently insignificant (Markin et al. 
1996), but large populations can kill pot
ted plants (R.L. Hill unpublished data) 
and significantly reduce the growth rate 
01 seecllings (Fowler and Griffin 1995). 

The larvae of Scythris grandipennis 
(Haworth) (Lepidoptera: Scythrididae) 
and Pempelia gellislelia (Duponchel) (Lepi
doptera: Pyralidae) feed on mature gorse 
foliage in autumn and spring, comple
menting the damage caused by A. u/icetella 
larvae. S. grandipennis was released at one 
site in New Zealand in 1993 (Harman et al. 
1996) but it is not clear whether it has es
tablished there. P. genistella larvae live gre
gariously within a coarse web, often 3-10 
larvae in each web. Larvae forage from 
there, often defoliating gorse shoots 
within a 40 cm radius of the web. P. 
genistella was released in New Zealand in 
1995, and in Hawaii in 1996. 

The stem-galling weevil Perapion 
scutellare (Kirby) has been released several 
times in Hawaii, but has not established 
there (Markin el al. 1996). 

Several of the agents introduced for 
gorse control have measurable impact 
on individual plants, but none has yet 
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demonstrated the ability to permanently 
suppress gorse in the field. The long-term 
impact of these species, acting alone or in 
combination, remains to be seen. 

Pathogens. The potential for biological 
control of gorse with fungi was raised by 
Johnston (1990) who noted several endo
phytic species that might be developed as 
a mycoherbicide. One of these was 
Fusan"um tumidum Sherb. This species was 
isolated from gorse stands throughout 
New Zealand, and a single isolate that 
was pathogenic to both gorse and broom 
was selected for development as a 
mycoherbicide. Research into pathogenic
ity, toxicity, and formulation of this fun
gus is now well advanced (Morin el al. 
1995, Morin et al. 1996). 

The rust fung us Uromyces pisi (DC) 
Otth forma specialis europaei (MacDonald 
1946) is considered to be relatively specific 
to gorse, and permission to release it in 
Hawaii has been sought (E. Killgore, Ha
waii Department of Agriculture, personal 
communication). 

Integrated management techniques. 
Control of gorse using integrated tech
niques offers the best prospects for long 
term management of this weed. For forest 
operations Chavasse and Davenhill (1973) 
and Chavasse (1976) proposed using a late 
summer burn followed by herbicide treaJ
ments in autumn and the following sum
mer. Trees would be planted in winter and 
a third spray would be used in spring/ 
summer if necessary. Anstey (1975) found 
that controlling gorse by discing and 
blading gave sufficient control to allow 
trees to establish, although some limited 
spraying was required. Balneaves (1980b) 
and Balneaves and Zabkiewicz (1981) pro
vide a more detailed description of gorse 
control techniques used to establish a fast 
growing exotic forest and Balneaves and 
Perry (1982) discuss regimes for the con
trol of gorse and bracken for forest estab
lishment. Balneaves and McCord (1990) 
and Hansen (1989) describe practices for 
gorse management integrating machin
ery, herbicides, oversowing and grazing, 
where successful implementation has led 
to the establishment of profitable forests. 

Practica l management strategies for 
controlling gorse on farming land using 
spraying, burning, pasture establishment 
and grazing are discussed by Wilson 
(1968), Phillips (1978) and Meeklah (1979) 
and have been discussed extensively ear
lier in this pa per. 

Any integrated weed management ap
proach requires an assessment of the ef
fect of one method of control on other ap
proaches. For example, Searle et al. (1990) 
investigated the toxicity of tric1opyr, 
tridopyr plus pidoram, glyphosate, and 
metsulfuron with the surfactants Silwet 
L-77, Triton X-45, Agral LNe and Citowe~ 

on the spider mite, T.lintearius, and found 
tha t all combina tions except metsulfuron 
with Triton X-4S, Agral LN or Citowet 
were toxic to the spider mites . 

Unfortunately no strategies have been 
reported for managing gorse on non-<:om
mercial land . The largest hurdle to over
come in this area would be management 
and control of gorse seedlings that would 
continue to emerge for many years after 
initial chemical or mechanical clearing. 
Management of gorse infestations on such 
land will require a commitment from land 
managers to control this species for many 
years. Otherwise reinfestation is likely to 
occur. 
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