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Bl OLOE CAL CONTRCOL I N PROTECTED NATURAL AREAS

I NTRODUCTI ON

I n Decenmber 1986, the National Parks and Reserves Authority, via
its reserves conmrmittee, distributed to national parks and
reserves boards a paper they had prepared entitled "Biol ogical
control in protected natural areas (including national parks)".
The Authority requested the Departnent of Lands and Survey to
prepare a paper on the general subject of biological control on
recei pt of reserve board coments. This paper was prepared for
the National Parks and Reserves Authority in response to that
request.

Bl OLOE CAL CONTROL - VWHAT IS IT?

Bi ol ogi cal control is one of the suite of neasures available to
control plant weeds or animal pests. The essence of the nethod
is that organi sns which attack a specific problem weed or pest
are brought fromthe regi ons where both are native. In the
countries of origin often these natural predators or pathogens
control the nunmbers of the host species. Successful biol ogical
control agents reduce the rate of growh and spread of their host
popul ations so that the latter are | ess of a problemor nore
amenabl e to other nethods of control. In nost cases which are
likely to confront managers of protected natural areas, the
organismto be controlled is a weed and the bi ol ogical control
agent is likely to be an insect or pathogen. |Insects usually act
by feeding on the weed or parts of the weed thus reducing its
reproductive potential, or its growth and vigour, or tolerance to
di sease. Pat hogens such as fungi, bacteria or viruses may be
used to cause disease in weeds which kill or debilitate them

In the past, notabl e successes have been achi eved: prickly pear
(Qopuntia) in Australia has been controlled by the |larvae of a
South Anerican noth Cactoblastis cactorum and St John's wort
(Hypericum perforatum] has been controlled in California,
Australia and New Zeal and by the European beetle Chrysolina
hyperici . More recently alligator weed ( ALternanthera

phil oxeroides ), a pest plant in Northland | akes, has been checked
very well since the release in 1982 of an Argentinian beetle

Agasicles hygrophila.
PROCEDURES

I nsects and pl ant di seases for biological control are inported
under the Plants Act 1970 which is adnministered by the Mnistry
of Agriculture and Fisheries (MAF). The procedures used have
been devel oped by MAF in conjunction with the Mnistry for the
Envi ronnent .



First, information is gathered on the host specificity of the

bi ol ogi cal control agent (will it danage a range of hosts or only
one), and its effectiveness as a control agent. This nmay involve
extensive testing in the country of origin of the agent.

Next an application is nmade to MAF for an inport permt. MAF
require this application to be acconpani ed by an Envi ronnent al

| npact Assessnent (EIA) providing informati on on the host
specificity of the agent, the severity of the weed or pest
probl em and the possi bl e i npact of the agent in New Zeal and. The
anount of detail required in the EIA and the anpunt of outside
conmment MAF seek will vary fromvery little for sinple cases, to
detailed EIA's with wide distribution for public coment for nore
conpl ex cases.

Upon inportation the agent is kept in one of the three quarantine
facilities in New Zeal and: Entonol ogy Division, DSIR at Auckl and
and Li ncoln, and Entonol ogy Section, Forest Research Institute,

Rot or ua. The organismis checked for other pests and di seases.
Only in rare situations are further specificity tests done in New
Zeal and. Prior to rel ease of the agent from quarantine, a permnit

for general release nust be secured from MAF.

The detail ed procedures for host-specificity testing have

devel oped over the |ast 60 years. General principles, as set out
by Commonweal th Institute of Biological control in

Uni ted Ki ngdom guide the testing. The foll owi ng describes the
procedures for testing insect control agents for plant weeds.

Before any organismis released into the environnent in

New Zeal and, it is tested in its country of origin agai nst a
range of plants, particularly New Zeal and nati ves and benefici al
exotics eg crops and ornanentals. A current exanple is the
testing of biological control agents for European broom ( Cystisus
scoparius). Potenti al agents have been tested agai nst a range of
speci es including the native broonms ( Carnmichaelia spp and

Not ospartium spp) and cl over species. This is to deternmn ne
whet her or not the agent feeds and survives on any plants other

than the species for which it is being considered for control.

The organismis exposed firstly to a sequence of plants which are
nmost closely related to the weed species, progressing to
successively nore and nore distantly related plants until the
possi bl e host range has been adequately represented. Cultivated
plants related to the weed or those which may, because of their
geogr aphi cal origin, never have been exposed to the biol ogical
control agent are also tested. In addition, cultivated plants
whi ch are known to be attacked by organisns closely related to

t he agent under investigation are tested. This is mainly done
the | aboratory where conditions are artificial. However, this i
likely to lead to the acceptance by the agent of a broader range
of plants than would occur naturally and so enhance the

l'i kel i hood of getting positive results. Cearly this wll
produce errors on the side of caution rather than the reverse.
Further, only relatively host-specific biological control agents
are considered for testing in the first instance. In the future
t he new technol ogy of genetically nodified organi sns nay offer
the possibility of engi neering host specificity.

n
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All the plants are exposed to the potential biological control
agent in choice tests and in no-choice tests. The forner gives
an indication of the selectivity of the agent. To be accept ed,
the testing has to be conducted by people who have the requisite
scientific expertise and access to controlled facilities.

Once approval for general release has been given the agent nay be
rel eased anywhere in New Zeal and and it nay spread rapidly

dependi ng upon its nmobility. Usual |l y, many rel ease sites
t hroughout the country are chosen to enhance rapid spread and
est abl i shnent . Clearly, protected natural areas will be

col oni sed eventually by these agents.
USE | N PROTECTED NATURAL AREAS

At |least 3 different uses of biological control in protected
nat ural areas have been noboted in recent years:

1. The deliberate introduction to protected natural areas of
bi ol ogi cal control agents which have already established in
New Zeal and. Thi s procedure speeds up the natural spread of

the agent and thus the control it can effect on its host
pest or weed.

2. Monitoring the long termeffect on a target species of a
new y i ntroduced biol ogical control agent. A protected
natural area offers constant nmanagenent conditions.

3. Control of a weed which is a particular nenace in one or
nmore protected natural areas by the search for, and
i ntroduction of, a suitable biological control organism

ADVANTAGES

Usi ng biological control in protected natural areas offers
several advant ages. The nethod, if properly applied, is target
specific rather than broad spectrumli ke chem cal methods.

Per manent, self-sustaining control can be achieved with only
limted | abour or financial input required after the initial
testing and i ntroduction. Because of this, long termcontrol can
be cheaper than by nechani cal or chem cal nethods. Co-ordi nated,
nati onwi de control of a w despread weed can be achi eved
relatively easily and cheaply.

Bi ol ogi cal control agents which have al ready been established in
New Zeal and will effect the nost control in protected natural
areas if they are actually introduced to the protected areas.

DI SADVANTAGES

A constraint to the use of biological control in protected
natural areas is that this is not allowed for in either the
Nati onal Parks Act or the Reserves Act; nor is it expressly

f or bi dden. The present National Park statute states (section
4.2(b)):



"Except where the Authority otherw se determ nes, the native

pl ants and ani mals of the parks shall as far as possible be
preserved and the introduced plants and aninmals shall as far as
possi bl e be exterm nated."”

The Reserves Act has sinilar clauses in sections 18.2(e),

19.2(a), 20.2(b), 21.2(a). Whil e taking a strong |ine against

i ntroducti ons these provisions appear to offer the Authority, or
the Mnister, sone discretion. It may be that the discretion
could be used to undertake biological control for the greater
good of preserving native conmunities. Exanples of use of this
di scretion are to be found in the general policy that enables,

for exanple, grazing by donestic animals in national parks and in
reserves.

The Authority however resolved (M nutes of Meeting 15-16

May 1986) "... that it is not legally possible to approve the
i ntroduction of biological vectors for exotic plant managenent
pur poses in reserves or national parks" and also "... that the

Authority is not yet satisfied that there is a case for
| egi sl ati ve anendnent to provide for biological control in
reserves and national parks..."

A percei ved di sadvant age of biological control is that the
control agents will transfer their attention to other species.

Anot her possi bl e di sadvantage is that there is no guarantee that
the agent will be effective; ie that it will danmage the target
speci es popul ati ons enough to reduce the weed or pest problem and
make the costs worthwhile.

DI SCUSSI ON
[ Conflict with existing policies

The CGeneral Policies for both Reserves and Nati onal Parks have
strong provisions to provide for the control of exotic plants and
ani nal s and the enhancenent of natural ecol ogi cal processes.
These ainms coul d be aided by the introduction of a biol ogical
control agent; however both policies prohibit the introduction of
exotic animals. It is ironical that an activity such as grazing,
which is very damaging to native vegetation, is allowed under the
general policies but that introduci ng an unwanted exotic ani ma

to control an exotic pest/weed is not allowed. Further, all weed
or pest control nethods are in sone way unnatural and indeed
often have other injurious side-effects.

It seens that while biological control is not catered for
specifically in either act or policy it is in the spirit of these
docunent s. Rat her than being deliberately excluded it is nore

l'i kely that biol ogical control was just not considered as a
managenent opti on when these docunents were prepared.

i I ntroduction risks

The risk that control organisns might transfer to non-target
plants is mninised by present procedures for screening control
agents before rel ease. According to the literature, there have
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been no cases where a biological control agent has transferred to
a conpletely new host after release into the field subsequent to
proper specificity testing. There have been cases where
successful control of a target weed by an insect has dini nished
its food supply to such an extent that a |l arge, starving

popul ati on has turned to another plant. In the docunented cases
the larvae of the next generation did. not survive and the insect
popul ati on col | apsed. Nevert hel ess vigil ance nmust be nmi ntai ned.

Just as the ecology of plants can differ in different ecosystens
so too can the interacti on between plant and control agent
differ.

The m nor risk associated with introducti on of a bi ol ogi cal
control agent, for exanple heather beetle to control heather at
Tongariro, needs to be set against often the nuch greater risk of
| oss of "Ecol ogical systems so unique or scientifically inportant
that its preservation is in the national interest..."” (Nationa
Park policy Section 4(1)).

iii Effectiveness and cost

Irrespective of policy, successfully introduced bi ol ogical
control organisms will eventually invade of their own accord,
protected natural areas which contain their target species. This
di spersal process is both an advantage and a di sadvantage. A
singl e control programe can be effective but sonetines the
target species is not a nuisance in all parts of the country.

Only release in the field can give a true test of how effective
the organismw Il be in controlling the target species. The
initial cost of biological control coupled with the | ack of
guarantee of effectiveness is a disincentive to enbarking on a
bi ol ogi cal control programme in protected natural areas even

t hough successful biological control could be cheaper |long term
t han conventi onal nethods of control.

As an exanple, the estinated cost for biological control of

heat her in Tongariro National Park was $150, 000- $239, 500 over 3
years conpared with the chem cal control programme for old nman's
beard in the Buller Gorge: $100,000 over 2 years. Wher e

bi ol ogi cal control could be very cost effective is in control of
gorse however it is extrenely difficult to get reliable figures.
Sandrey (1985) estinmated the nini mum annual direct cost of gorse
control in New Zeal and for the early 1980's as $22 nillion. The
future costs for biological control of gorse are estinmated at
$100, 000 per year for 10 years (R Hill personal comrent).

This cost differential, plus the permanent, self-sustaining
aspect of biological control, should nake it worth "giving it a
go' in sone situations. Ad man's beard is a prine exanpl e;
present chem cal and nechani cal control nethods are expensive and
t he weed occurs conmobnly outside reseves where it is not always
consi dered a maj or pest by the | andowners.



CONCLUSI ON

Bi ol ogi cal control is one of the suite of neasures available to
control plant weeds or animal pests. Like any control nethod it
has sone drawbacks. One of these is |l ack of guaranteed success.
For sone species in sone situations it has definite advantages
over other control nethods. |If properly conducted wi thin the

st andards set down bi ol ogical control carries a very low risk of
danage to both target organi sns and ecosystens generally.

Bi ol ogi cal control is not presently avail abl e as a nanagenent
option in protected natural areas because it conflicts with
policy on introductions. The general policies, and if necessary
t he acts, should be anended to allow for hiological control of
weeds or pests in protected natural areas where appropriate.
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POSTSCRI PT

At its nmeeting on 25-26 February 1988 the National Parks and
Reserves Authority resolved to support the use of biol ogica
control nethods as an option for control of weeds or pests in
protected natural areas where it deens this appropriate.

It sought from Departnent of Conservation a | egal opinion on
whet her bi ol ogi cal control can be carried out in protected
natural areas after amendnent to the Authority's general policy
or whet her anendnents to the Reserves and Nati onal Parks Acts

woul d be required.
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