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Predators and parasites

The most important biological control agents are of
two types — known as predalors and parasites.
Thelr names denote the way in which they attack
the pest inssct, or host, The distinction Is some-

times difficult to make,

Predators are organisms thal capture and devour
the insect pest. They include insect-eating birds,
some small mammals such as shrews, and some
spiders and mites. There are also insects thal prey
on other insects — for sxample, the praving mantis
and the larvas of ladybird bestles.

ciing on g sawily lavg

Parasites are organisms that usually live within the
host, drawing their nourishment from it without
giving anything uselul in return. Generally, the host
dies. Some parasites, however, only weaken the
host insect, siowing down ils development and
thereby reducing the pest population.

Parasites are further divided into two main types:

1. Parasilic insects {parasitoids)
These often lay theireggs on or within the host,
where they hatch and the larvas develop by consum-
ing the host. When the adull parasiioid emerges,
the oycle begins again. Parasitoids are frequently
host-specific — that is, they only lay their eggs on

7 in specitic pest insects. Some parasitoids ars
able 1o find even hosts that ocour In very small
numbers, and so keep populations of pest insecis
down to levels al which they can do little damage to
the forest. Some species of tiny wasps and flies are
examples of parasitoids.

2. Parasitic microorganisms {pathogens)
Four groups of pathogens are important in forestry:
bacteria, viruses, fungi and protozoa. Any of these

may enter the host by contaminating its food, enter
ing through s ouler covering, or contamingling the
eggs of the female host.

Bacterin, viryses and fungl usually cause diseases
fatal to the hosl, while protozoa more often live at
the host's expensse, weakening but not killing it
Disesase symploms can betray the type of infection.
A white, cottony growth on the outside of a dead or
gdying insect indicales a tungal infection; dead iar
vae with a dark and flaccid appearance denote virus
infection; and a shortened, shrivelled larva with an
abnormally large head shows infection by bacteria

Some pathogens develop guickly, causing an out
break of disease that spreads through and drast-
cally reduces populations of the host insect, Others,
aithough also iethal, spread less quickly.




How is biological contrel used?

Biclogical control agents can be employed againsd

forest insect pesis by:

» adjusting the snvironment to help p?g@x tors: for
sxample, providing good nesting sites for insect-
eating birds

* adiusting the environment o help gﬂaraag%&zﬁg for
exampls, @53@?‘% vegetation that will
alternate hosts for parasitoids, or will provide
adult parasitolds with a food source

® Ti};’%iﬁ%ng and releasi g parastiolds and predators

:%ca%aﬁm%&%% .

While thess methods may all work in p -
ations, the effective use of any L,%@i;:}g%{:& c
agents is not a si mp le matter. One must f

stand how the pest develops and %g&?af}a
e way in wl’uu% the conirol agent works.,
Also, and especially with pathogens, it is important
o ensure that thelr introduction will not be a
danger to the environment, or 10 public health and

safety. When used under such conditions, biologicsl
control agents have good potential for use in fores-
try, and the Canadian Foresiry Service ig %mes‘dsgaé

ing ways of using them, through research and devel-
opment programs at iis research centres and inst
tutes across Canada

Some success siories

During the 1930s, the buropean spruce sawily (Gilpi-

g hercyniae) threatened the entire mm ¢8 popula-
tion @? eastern Canada — a problem ek
nitude to today's spruce budworm om"ﬁr ﬁk iy %h%
Gaspé ‘P}@ﬁmé}ﬁﬁ% where the infection was firs
detecied, halt of the marketable spruce was
destroyed before the outbreak was eventually ¢
trolled by the introduction of a virus and several
parasitolds. Because of the *snﬁmmg contrpl
exerted by these parasiies, the
sawily is s no ipnger a problem in {Taamﬁ The pro-
gram cost 3300 000,

,&m@i@ r European pest,
tara b ms? ata) appeareg
provinces, where i ¢
white alm. Tw i
iate 18808, and by the md
nad become one of the
hardwo “ez:%% in s“n ?s;%am
this pe
aibﬂﬁ :
i’%a’v

Thers has
pathogens. The bacterium Bacilius thuring
developed for use after years of resear s:?h
commercially available for some tima. 1t
effective against the larvae of many bzﬁi
moths that atlack both trees and agricy

also been some sucoess: “i&h insst

?m* paiﬁagw does not spread naturally through the

ost population. Thus, it @;“@vsﬁea ﬁmt&{:émn mainly
in the year of application only, and must be reap-
plied to later generations of pests, like conventional
chemical insecticides.




Future possibilities

The Canadian Forestry Service is currently studying
a wide range of insect pathogens against forest
pests. A virus has been found that is extremely
effective against the redheaded pine sawfly (Neodi
prion leconted), a seripus pest of red and Scots pine
plantations. This virus spreads rapidly from spot
introductions and gives fast and complete protec-
tion 1o entire pine plantations.

Similar types of virus are effective against the Dou-
glas fir tussock moth (Orgyia pseudotsugata)

and Swaine jack pine sawfly (Neodiprion swainei).
While studies on pathogenic fung! are not so far
advanced, these also show promise for use against
such pests as the hemlock looper {(Lambdina fiscel
jaria fiscellaria) and the spruce budworm {Chorisio-
neura fumiferanal.

Pros and cons of biological control
Pro -

1. Biological contrel has the potential to reguiate
insects that cause sconomic damage to Canadian
forests. Realization of this potential should
reduce dependence on chemical insecticides, at
present cur only affective defence against many
forest pests.

2. Whereas chemical insecticides kill a varlety of

insects, biological control agents tend to be host-

specific, so their effects on benelicial and harm-
iess specles, as wall as on other wildlife, will
{ikely be less.

Some bielogical control agents are self-
perpetuating - that is, once introduced, they
maintain themselves, and hold their hosts in con-
tinual check.

e

Con —

1. The effects of biological control agenis are
slower to appear than those of chemical
insecticides.

2. More research is needed before many of them
will be ready for practical application in the fisld.

3. Bince, at present, most biological conirol agents
can only be produced in living hosts, the rate of
production is low, and the cost high. Costs,
coupled with thelr host-specific tendencies, make
biological control agents a less attractive propo-
sition than chemical pesticides for the manufac-
turing industry.

The future

Canada’s renewable forest resource is imporiant to
the well-being of all Canadians, since one in every
10 jobs depends on the forestry sector. But this
resource is more limited than most people reatize,
and some parts of the country are already experi-
encing wood shortages. Only extensive programs of
. forest management and renewal will guarantee.an

' adequate wood supply in the future.

' Such programs must include the development and

application of improved ways of protecting the
forest from insect damage. Al present, chemical
insecticides offer the most reliable protection and
will continue 1o be used, with proper caution, where
required. However, research and development in a
wide range of biolpgical controls will, it is hoped,
make them available for use in the fisld, therseby
reducing rellance on chemical insecticides. The
Canadian Forestry Service Is dedicated to this long-
term goal and plans to devote a substantial part of
its program in forest protection ressarch to the
development and use of biological control agents.
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