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Abstract

There are four main options for controlling
Hieracium: agricultural development, herbicides,
biological control and grazing management.
Grazing management appears one of the most
feasible current strategies for limiting Hierucium
spread on low-input land. Exclosure studies in
Canterbury and Otago show grazing can reduce
Hierucium flower density 40-fold, limiting
expansion by seed. Autumn recruitment from seed
varied from 46 to 95 seedlings /m? , suggesting
this may be an important dispersal mechanism in
wet summers. Low-intensity  spring-summer
grazing significantly reduced plant number and
ground cover of upright Hieracium species, but
not prostrate species. Conversely, high-intensity
grazing may assist establishment. In a 16-year
grazing trial in Otago, Hierucium cover, and that
of similar flatweeds, was greatest at high stocking
rates. Farming with Hierczcium in the future will
require development of grazing strategies
integrating the requirements for the optimal
management of different Hieracium species.
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Introduction

Hieracium species ae one of the most serious issues
facing high country farming, because Hieracium
excludes forage species. Some runs have reduced
docking rates by up to 30% and the sustainebility of
low-input  pastordism is now being questioned (South
Idand High Country Review Committee 1994). Nature
conservation values in tussock grasslands are also

threatened (McMillan 1991). The eventua cumulative

gross annua  revenue loss from pastord  production is
estimated at $45 million (Kerr 1993), plus the other
unquantified  environmentd  costs of tussock  grasdand
Clegradation.

Hieracium species came from Europe probably as
contaminants in pasture seed mixes. They were firg
reported in the 1880s as botanicd novelties ther weed
potential being recognised in 1920 in the lowlands (Allan
1920). They evidently spread into the high country

sme time dter this and by the ealy 1960s two Species
were  widespread, though generdly of low  abundance
with some localised high densty aress (Connor 1992).
Colonisttion rapidly increesed and  today four  species
occupy over 15 million ha in the South Idand. Of this
land 42% is roughly esimated to have ether a dominant
(508 000 ha), conspicuous (1005 000 ha) or common
(4 823 000 ha) Hieracium component (Hunter 1991),
mainly in Marlborough, Canterbury and parts of Otago.
Higracium dso has the potentid to become a smilar
problem in the North Idand. The cause of this expanson
is debated (Hunter et al. 1992). Someregard it asa
symptom of gradud land degradation under pastora
systems (Treskonova 1991). Others view it as an invasive
weed paticulaly well adgpted to the low-fertility grazed
tussock grasdand environment in the high country (Scott

19933).
Species and distribution

Ten species of Hieracium occur in New Zealand,
forming two diginct subgenera those with  gtolons,
reproducing  sexudly or asexudly (gpomixis) and those
without dolons, reproducing asexudly (Webb et al.
1988). The four species that conditute the main problem
ae

—H-pilosella—(mouse-ear hawkweed)is thie most”

widespread gpecies and the wordt weed. It occurs in
Marlborough,  Canterbury, ~Wesdtland, Otago, and
Southland and in the vicinity of Rotorua, the volcanic
plateas, aound Lake Wakaremoana, the Kamaniwa
and Ruahine Ranges, and Hawke's Bay. Strongly
doloniferous, it forms tight prostrate petches and
mats which can comprise dmost complete ground
cover over extensive areas, displacing both
indigenous and  adventive grasdand  Species.

H. pacatum (king devil hawkweed) is widespread
in Canterbury and pats of Malborough and Otago
and is ds found in the volcanic plateau, Nelson,
and Westland. More upright in habit than H.
pilosella, it is less <oloniferous, more shade-tolerant
and is more abundant on very dry and moist Stes.
H. caespitosum (fidld hawkweed) occurs extensvely
in Marlborough, pats of Canterbury and Otago and
is present in Westland. It is smilar in growth form
to H. praealtum.
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H. lepidulum (tussock hawkweed). It is widespread
in Otago, and in locally in Canterbury and
Marlborough. It is also found in Taranaki and
Nelson. It differs from the preceding species, being
non-gtoloniferous, tap-rooted and  spreading by  seed.
It is chadetolerant, extending from forex margins
through to open grasdands.

Control

There are four pastoral management strategies for
controlling Hieracium:

Agricultural development

Sowing improved pasture species and applying fertiliser
can  uppress Hieracium with the approprite  grazing
management. Scott et al. (1990), working & two Stes
in the Mackenzie basin, showed H. pilosella remaned
dominant at nil or low fertiliser inputs. On a deep,
moderatdly productive oil, it was reduced by legume
inroduction and high fertiliser application  within = 2
yeas, and was rae by 6 yeas On a shdlowe, les
productive oil, the legume sward took 56 years to
begin decressing  the Hieracium content.  Two  further
trids a Mt John, Lake Tekapo, monitored for 9 years,
dmilaly showed Hieracium decreased  or  disgppeared
under high fertiliser and sown pasture species,
paticualy with irrigation, but became an increasngly
important  component  with  decreasing  fertiliser  inputs
(Scott  19930). Alske (Trifolium hybridurn) or  white
cdover (T. repens) wee the mod effective legumes a
the high fertility levels while lupin (Lupinus
polyphyllus) was the best sown legume a moderate
and low fertility levels.

Approximately 200 000 ha of the South Idand high
country may be suitable for such development, requiring
investment of aound $40 million, assuming costs of
$200/ha (McMillan 1991). Vaiahility of spring rainfall
drongly influences this success of this approach in low
rainfall areas. Agro-forestry also appears a feasible
dternative land  use

Biological control
Biologicad control, probably available within 2-5 years
is likdy to be important for condraining Hieracium
on the agriculturally unimprovable land. A rust,
Puccinia herracia var. piloselloidarum. specific to
" stoloniferous species of Hieracium, and a powdery
mildew, Erysipe cichoracearum, look promising. The
bes rug drans can achieve 80% infection (Jenkins,
pes. comm.). The rus causes a low intengty infection
throughout the year in Europe and is likdy to be most
dfective in the higher ranfdl runs when introduced.
Insects that attack Hieracium are also being

investigated. A Europeen  gdl-forming - wasp, Aulacidea
pilosellae, and three moths, Oxptilis spp., have been
identified, among others & potentid biologica  control
agents (Scott 1985, Syrett & Saospateki 1993). Native
species,  broad-nosed  weevils, Niceana cervinata and
N. cinerea, have recently been shown to feed on H.
pilosella and H. praealtum seedlings, causing up to
5% mortdity in a laboratory experiment (Evans et al.
1994).

Herbicides

Hieracium species are tolerant to herbicides and a
complete kill is sddom achieved (Meeklahet al. 1981).
Mortdities vary from 20-85%, depending on formu-
|ation,.application rate and time of agpplication. Hi-ester
2-4, D & 1 Vha with clopyrdid 0.5 I/ha and a penetrant,
a mecoprop/MCPA/dicamba mixture at |-3 kg ai. /ha
have produced the best results Late spring-early summer
is the best time for trestment or if in autumn, usng a
glyphosate/penetrant combination at 1 kg a.i /ha.
Application cogs ae high, between $55-100/ha, and
repested  gpplications, in  early (September) and late
sring  (October/end  November) and  autumn  (February/
Mach) ae wusudly necessay. This effectivdy  limits
their practical use to localised spot control or in
combination with pasture introduction. Boron is reported
to reduce Hieracium pilosella in low ranfdl aess in
central Otago and its practical application is being
investigated  (Miller  1994).

Grazing management study

No firm concdlusons were reached regarding the role of
grazing manegement & a recent  Hieracium  workshop
convened by the New Zealand Ecological Society
(Hunter et al. 1992). This objective of the present study
was to invedigae how grazing affects Hieracium and
its goplication for practicd management.

Methods

Exclosures rabbit fenced in 1947 a the Lindis Pass and
in 1978 and 1980 at Flock Hill Station, Canterbury,
were assessed in 1994 and 1992 respectively for
Hieracium abundance. The Lindis ste was a degraded
snow  tussock  (Chionochloa rigida) grasdand and the
Flock Hill sites were unfertilised fescue tussock
grasdands. Two sets of pared 10 x 10 m plots were
located 2 m indde and adjacent to the Lindis exclosure
and species ground cover wes assesed in 10 randomly
located 50 x 50 cm quadrats. At Flock Hill, Hieracium
abundance was asesed a the 2 stes (850 and 1500
mm mean annua precipitation respectively).
Hieracium density and cover was measured in 100




245

contiguous 1 m? quadrats indde and outside the first
exclosure and in seventy two 24 m? plots in the second,
using a randomised block design. The number and
flowering status of H. lepidulum plants were also
counted. The grazing history for the Lindis site is not
known, but was probably low-intensty periodic st
docking (c. 0.1 SU/hafyr). Grazing intensty a Flock
Hill was low, 0.1-0.5 SU/ha/yr.

At Tara Hills Research Station, Omarama, long-
tem effects of grazing on the botanicd compostion of
oversown hill tussock pasture was investigated in
November 1993 on 9 grazing management treatments
intiated in 1978 (Allan 1992). In addition, Hieracium
inflorescence  removdl and  edtablishment  from  seed  was
a%ssad in grazed tussock grasdand a two Stes 490 m
on a fla outwash surface and & 1100 m on a flat rioge
crest. Hieracium seedlings were counted in 25
contiguous 10 x 10 cm grid squaresin 10 randomly
located 50 cm square quadrats per ste in Mach 1994,

Results

Light grazing in the Lindis Pass and both Canterbury
Stes consgently incressed the cover of the prodtrate
ma-forming H. pilosella but hed the opposte effect on
the four goecies with an eect or semi-erect growth
habit (Table 1). The Lindis exclosure was probably
fenced before Hieraciium reeched the ste, while invasion
is just dtarting a the dry Flock Hill ste, hence the lower
cover vaues redive to the wetter Fock Hill ste where
Hieracium has been present for about 40 years.
Similarly, grazing reduced the number of plants of the
eect sedes but did not afect H. pilosella (Table 2).
Flowering of H. lepidulum was spectaculaly  reduced,
plant number decreased 4 times but flowering decressed
by 45 times (Table 2).

At Tara Hills cover of al the flatweed species,
dandelion (Taraxacum offininale), cats-ear (Hypo-

Table2 GCrazing effect on Hieracium plant number and
flowering a Flock Hill (Mean + Standard Error).

Grazed Ungrazed  Significance
No. plants /m?
H. pilosella 1.0 £0.4 1.0£0.6 ns
H. lepidulum 0.2 £0.0 08z
Flowering %
H. lepidulum 0.8 £0.0 36.1 £ 1.2 o

choeris radicata), H. pilosella and H. praealtum, wes
consdtently grestest a high stocking rates, intermediate
at the medium treatments and least at |ow stocking
raes. Danddion, the most abundant flaweed, had 5.1,
24, and 0.7 % cover respectivdy (P < 0.001), and H.
pilosella 0.5, 0.3 and 0.1%, though the very low
aundance gave an insfficient sample Sze to adequaely
axss  daidicd  differences

Bud removd in H. pilosella reslted in 65% of the
rosettes producing stolons (P« 0.001) but elongating
bud and flower removad resulted in only 24% and 21%
compared with 23% for the control. Inflorescence
removd had no dggnificant effect onH. pragaltum stolon
production.  Apprecidble  seedling  esteblishment  occurred
by late atumn, vaying from 32 to 348 seedlings/m?
(Table 3). The seed source at both sites was
predominantly H. pilosella, with lesser amounts of H.
pragaltum, though seedlings were too smdl to atempt
ay  differentiation.

Table 3 Mean seedling establishment at Tara Hills (Mean no.

Site Autumn Significance
Flats (490 m) 95 = 29
Hill {1100m) 46 = 9 0.01

Discussion

Table 1  Grazing effect on Hieracium cover (Mean cover % + Staridard
Error). The most urgent requirement for Hieracium
Species Site Grazed Ungrazed  Sig. management concerns low-input land,
; " — 00 200 00l =00 paticlaly those aess where Hieracium s
caespllosum otk T TR AR AT et & redively low aundance In- this
HrXSlOIOHIferum Flock Hill 0.02 £ 0.04 0.15 £ 0.0 ns ConteXt these I‘eSU|tS, ShOWI ng thaI IOW-
H . lepidulum Hndlls G 850 &g tgg g.%zt intensty grazing can reduce the flowering,
0C I mm . t O . ' .
FlockHill 1500mm  0.02 ¢ 04 0.3 : 10 cover and plant numbers of erect growing
\ prasallum Lnd 6«06 1Ll 418 ) Hieracium species, have important  manage-
) indis 6 % 1z 1 , T :
. Fock Hil —650mm 001 % 00 0.7 ¢ 0.0 ment  implications for both pastord ~ farming
Flock Hil 1500 mm 0.3 £0.2 25 $08 and naure consarvaion. Grazing management
. pilosella Lindis 106 £23 0.6 £03 .. appears a feasible low-cost strategy for
Flock Hill  850mm  0.06 £ 2.2  0.04 £ 0.6 dowing Hieracium spreed on low-input land
Flock Hill  1500mm 100 £ 18 2.2 % 0.6

tha can be immediaely implemented.
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Makepeace (1985) oObserved that both H. pilosella
and H. praealtum produced enormous numbers of seeds,
but considered the probability of successful estab-
lishment to be negligible, about 1 in 230000. This,
together with his observation that inflorescence remova
promoted vegetative growth, hes formed the baeds for
previous management  recommendations  where  seeding
hes been conddered a minor factor inHieracium control.
During the 1993-94 season, with an  abnormaly wet
summer, Hieracium successfully established large
numbers of seedlings (Table 3). Similaly Wait (1962)
noted H. npilosella seedling establishment in  England
occurred in years with higher than average spring
ranfal. Seedling survivd over winter averaged 40%
(Espie unpub. datd and the current densty suggests
that seeding can be a mgor factor in Hieracium Soread.
This may hep explan Hieracium expansion in the high
country, providing evidence for the hypothesis that
reduced rabbit dengties in the 1950s and a series of
wam wet summers dlowed widespread flowering  with
subsequent establishment from seed and vegetative
expandon. Further research s required.

The initid results from the Tara Hills inflorescence
dudy suggest that it is bud remova, rather than flower
remova, that promotes solon growth in H. pilosella.
The results refine Makepeace's (1985hb) observation
that remova of ‘the uppermost shoot pats . ..’ promoted
stolon production. If flower removal does not, as
previoudy thought, aways result in increased vegetative
growth, then spring-summer  grazing during  flowering
may offer a low cost tool for reducing seedling
establishment of H. pilosella and other Hieracium
Species.

The effect of different grazing intensities on
Hieracium abundance was relativdy minor in a pesiure
improvement trid (Scott et al. 1990). Conversdy, in an
Otago paddock survey, grazing was a management factor
linked with higher H. pilosella cover (Foran et al. 1992),
congsent with the results from the Tara Hills study. It
is clear that grazing will not control H. pilosella once it
has become edtablished, as its prostrate habit is adapted
to grazing pressure. Grazing, however, can reduce the
Oendty and abundance of the upright Hieracium pecies
(Teble 2). This agrees with evidence from farmers and
from fencdine effects where may  st-docked summer
grazed blocks carry less Hieracium than adjoining blocks
tha wee gseled or consavaivdy grazed. A different
strategy isrequired for limiting H. pilosella. A ‘tall
pasturé  management system, resulting in  accumulation
of danding herbage is required a H. pilosella cover
wes lowest under low docking rates where herbage
acumulated in the Tara Hill grazing trid (Allan 1992).

Tara Hills is typical of many high country
properties, where Hieracium species are generally of

low abundance but ae gradudly increesng (Espie &
Allan 1994). Sraegies for future economic sudain-
adility indude genetic diversfication into a superfine
flock, to provide the bess for producing a high vaue
product with market demand. Manegement for long-
term pastord viability will ental conservative stocking
levels, both for improved per animd peformance and
for periodic destocking of fertilised hill blocks for
extended periods to allow herbage accumulation to
limit H. pilosella. These blocks would then be
intensvely mob socked to reduce the H. praealtum
and other upright species. The god will be to maintain
a balance that keeps the Hieracium content to an
aceptable minimum & a pasure component  but to
prevent it gaining dominance. Improving  production
from low-dtitude blocks will be necessary to provide
the forage and management flexibility lot from the
hill  country.

Conclusions

Pastoral improvement and intensive development of
the more productive land resources is a proven method
for controlling Hieracium. While biological control
holds promise for the future, the bdance of low-input
land will require new management drategies designed
to co-exis with, but minimise, the impact of Hieracium.
Different species of Hieracium will require different
management.  Low-intensity  grazing during  spring  and
early summer is recommended to reduce Hieracium
seed goread to other aress and limit the abundance of
upright Hieradum species. Grazing drategies that dlow
accumulation of standing herbage are necessary for
limiting H. pilosella.
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