
Making biological control less 
hit-and-miss 

Biological con t ro l—the use 
of organisms t o control o thers 
t h a t have become a nu i sance 
to M a n — h a s h a d its successes 
b o t h in Austral ia a n d over
seas. Aust ra l ian scientists 
have b e e n looking for 
biological control agents for 
m a n y pests for m u c h of this 
cen tury . Even so , no t all 
in t roduc t ions have p roved 
successful, a n d such inves t i 
gat ions a re expensive. So any 
p r o c e d u r e tha t increases t h e 
chances of success will also 
yield financial savings. 

D r T o n y W a p s h e r e of t h e 
CSIRO Divis ion of E n t o m o l 
ogy has p u t forward a p r o 
cedure tha t h e successfully 
used w h e n looking for control 
agents for ske le ton-weed— 
t h a t scourge of our s o u t h e r n 
whea t bel ts . H e is t h e Officer-
i n - C h a r g e of t he Divis ion 's 
Biological Cont ro l U n i t at 
Montpe l l i e r in sou the r n 
F r a n c e . 

W i t h t h e wis d o m of h i n d 
s ight , D r W a p s h e r e ' s m e t h o d 
m a y look like lit t le m o r e t h a n 
c o m m o n sense. I n t h e past , 
searches for biological control 
agents have often concen
t r a t ed o n organisms—usual ly 
insec t s—tha t have success
fully control led t h e noxious 
weed in some o ther count ry . 
Bu t such organisms have no t 
always th r ived u n d e r t h e 
different Aust ra l ian con
di t ions. 

D r Wapshe re ' s app roach 
was different. H e a rgued t h a t 
t h e greates t array of o rgan
isms tha t at tack t h e p lan t 
mos t effectively will occur a t 
t h e p lan t ' s evolut ionary 
cen t re , w h e r e its popu la t ion 
is mos t diverse. Often this 
evolut ionary cent re will b e in 
a reg ion wi th a c l imate 
similar to tha t whe re t h e 
p l an t has b e c o m e a p r o b l e m 
weed . So the re is t h e place t o 
s tar t looking for biological 
control agents . 

Screening all possible ones 

occur r ing t h e r e would often 
b e an e n o r m o u s task, so D r 
W a p s h e r e suggests t ha t i t ' s 
best to discover which ones 
seem to b e damaging t h e 
p lan ts t h e mos t a n d t o 
concen t ra te on these . 

T h i s approach cer tainly 
shou ld work for finding 
agents to control weeds like 
Pa te rson ' s curse {Echium 
lycopsis), wh ich is con
s idered a p r o b l e m over large 
areas of sou th-eas te rn A u s t 
ralia. I t s cen t re of evolut ion is 
in sou the rn Por tuga l—an 
area wi th a cl imate very 
similar to sou th-eas te rn 
Austra l ia ' s . Howeve r , t h e 
approach h a d to b e modified 
for skele ton-weed, whose 
evolut ionary cent re is located 
in r a the r colder sou the rn 
Russia . 

U n d e r such c i rcumstances . 
D r . W a p s h e r e suggests , t h e 
organisms to concent ra te on 
are those t h a t do t h e mos t 
damage at t h e evolut ionary 
cent res , and tha t also occur in 
regions wi th cl imatic con
dit ions similar to t h e weed -
infested region. I t ' s therefore 
necessary to carefully survey 
t h e env i ronmenta l con
dit ions of t h e weed- infes ted 
region before even s tar t ing to 
look for biological control 
agen ts . 

I n sou the rn Russia , only 
four of t h e n ine organisms 
tha t damage skele ton-weed 
mos t , a n d yet at tack no o ther 
p lan t s , also occur in t he small 
widely separa ted pockets in 
med i t e r r anean E u r o p e a n d 
t h e M i d d l e Eas t w i th cl imates 
similar to t h e sou t h e rn 
Aust ra l ian whea t bel ts . T h r e e 
of these four have b e e n 
successfully in t roduced in to 
Austra l ia , apparen t ly wi th 
great success. 0 n e , t he rus t 
fungus Puccinia chondrilla, 
spread t h r o u g h o u t t h e Aus t 
ralian range of skele ton-weed 
in only one season—an 
u n p r e c e d e n t e d occurrence in 

biological control . 
F ind ing an effective b io 

logical control agent is 
useless if t he o rgan ism 
attacks o ther p lan t s , 
especially crops . T h e c o m 
m o n approach to tes t ing the i r 
safety is to b r ing t h e m in to 
contact wi th a very large 
n u m b e r of different p lants in 
t h e laboratory. I f these a ren ' t 
a t tacked, t h e organism is 
cons idered safe. 

D r W a p s h e r e favours a 
s impler t echn ique . T h e 
organisms were originally 
selected in t h e field because 
t h e y seemed to affect on ly t h e 
weed species. T h e y are mos t 
likely t o at tack close relatives 

of t he weed species. So all 
potent ia l agents should first 
b e tes ted on t h e locally 
occurr ing species mos t 
closely re la ted. T h o s e passing 
this tes t m u s t t h e n be tes ted 
against o ther relatives of t h e 
weed, a n d subsequen t ly , as a 
fur ther safety check, against 
unre la ted species. T h o s e 
at tacking t h e mos t closely 
related test p lan t are tes ted 
to see if t hey have a b road 
hos t range . I f so, t hey are 
discarded. 
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