
Two tiny animals discovered by chance — one in the 
United States of America, the other in New Zealand 
— are saving Australian apple-growers many thousands 
of dollars in chemical sprays. T h e animals are predatory 
mites. 

T h e y destroy t w o spec ies o f spider mite 
that are c o m m o n pests o f apple and other 
d e c i d u o u s fruit trees in tempera te re
g ions . Bu t this is no t just another example 
o f b i o l o g i c a l con t ro l , for these predators 
are rare strains that can tolerate many o f 
the c h e m i c a l sprays u s e d in o r c h a r d s 
against a variety o f insects and fungi . 

It was sprays that turned the spider mites 
into ser ious pests ; in ' p re -chemica l ' days, 
these mites never reached p lague n u m 
bers. T h e pest mites ' resistance to many 
c h e m i c a l s has presented a difficult — and 
cos t ly — c h a l l e n g e to their con t ro l , but 
n o w similar to lerance o n the part o f s o m e 
o f the pests ' predators has c o m e to the aid 
o f fruit-growers. Unde r their shared u m 
brel la o f res i s tance to sprays, the t w o 
g r o u p s o f m i t e s ( p r e d a t o r s a n d leaf-
s u c k e r s ) are r e s u m i n g the i r a g e - o l d 
re la t ionship. 

T h e pest spec ies , the two-spot ted mi te 
and the Eu ropean red mi te , thrust their 
mouth-parts (chelicerae) into leaf cel ls and 

suck ou t the conten ts . W h a t they lack in 
size (a fully g r o w n mite measures only half 
a mi l l imet re ) they m o r e than make u p for 
in number s , and a badly infested leaf loses 
its heal thy green c o l o u r , turning y e l l o w 
i s h , t h e n b r o n z e , and f i n a l l y f a l l i n g 
prematurely. 

B o t h spec ies o f spider mi te have short 
generat ions ( d o w n to 10—14 days in w a r m 
weather) and, if they are left to mul t ip ly 
freely, they can defoliate a tree c o m p l e t e l y 
by Christmas. T h a t season's fruit wi l l turn 
out smal l and d i s co lou red , and mi te dam
age to f lower buds w i l l badly affect the 
f o l l o w i n g year 's y ie ld , t o o . 

Expor t fruit f rom affected trees m a y run 
into quarantine p rob l ems . A n d to make 
matters w o r s e , orchard workers often de-
v e l o p skin rashes i f mi tes g o u n c h e c k e d . 

T h e m o r e c o m m o n o f the pests, the two-
spotted mi te (Tetranychus urticae), attacks 
various fruit trees, i nc lud ing apple, pear, 
p l u m , peach , and nectar ine, as w e l l as 
co t ton , certain g lasshouse c r o p s , roses , 

and m a n y other plants. T h e European red 
mi te (Panonychus ulmi) o n l y affects apple, 
peach , and pear orchards , and is restricted 
to c o o l e r d i s t r i c t s : T a s m a n i a and the 
h i g h l a n d s o f N e w S o u t h W a l e s a n d 
southern Queens l and . 

O n e o r o ther spec ies ser iously t roubles 
about 4 0 0 0 0 ha o f apples and pears and 
16 0 0 0 ha o f peaches . A l t h o u g h the area 
o f d e c i d u o u s orchards , part icularly ap
ples , has dec l i ned in recent years and is 
expec ted to g o o n d o i n g so , the density 
at w h i c h trees are planted is r is ing suf
f ic ien t ly to m o r e or less main ta in the 
n u m b e r o f trees — and therefore the size 
o f the mi te p r o b l e m . 

B e f o r e spray-resis tant p reda tors b e 
c a m e ava i l ab le for b i o l o g i c a l c o n t r o l , 
A u s t r a l i a n o r cha rd i s t s w e r e s p e n d i n g 
s o m e $3 m a year o n c h e m i c a l mite-kil lers 
(acar icides) . M a n y growers adopt an ' in
su rance ' p o l i c y , a t tempt ing to p revent 
mites r each ing pest number s by spraying 
three t imes: o n c e early in the season, again 
just before Chr is tmas , and finally shortly 

It was sprays that turned the 
spider mites into serious pests. 
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A European red mite being attacked by 
a spray-resistant predatory mite, 
Typhlodromus pyri (the paler animal). 

Eggs and adult females of two-spotted 
mite on a leaf. 

Huge numbers of winter eggs of 
European red mite form pink patches on 
the trunk of a fruit tree. 

b e f o r e harves t . A n o t h e r a p p r o a c h in
vo lves spraying o n ly w h e n the mi tes be
c o m e c o n s p i c u o u s ; this usual ly o c c u r s in 
late N o v e m b e r or early D e c e m b e r , w h e n 
t w o sprays are needed about a fortnight 
apart, wi th a third often necessary before 
the fruit are harvested. 

E a c h appl ica t ion cos ts about $50 a ha, 
r ough ly four-fifths o f that be ing the cos t 
o f the c h e m i c a l , wi th the rest g o i n g o n 
tractor fuel and labour . 

O f c o u r s e , c o m m e r c i a l o r cha rds are 
p rone to a w i d e variety o f other pests and 
disease o rgan i sms , notably c o d l i n g m o t h 
and the fungus caus ing apple scab . U n 
fortunately, the c h e m i c a l s used against 
these have n o effect o n sp ider m i t e s . 
M o r e o v e r , mi te popula t ions rapidly de
v e l o p resistance to acar ic ides , so the ef
fective life o f a n e w c h e m i c a l often lasts 
o n l y 4 or 5 years. T h i s , c o m b i n e d with 
the increas ing difficulty o f f inding c h e m 
icals that d o kill mi tes , is push ing ever 
h igher the c o s t o f d e v e l o p i n g n e w acari
c ides , and therefore the pr ice the g rower 
mus t pay for every litre o f spray. 

Complex food web 

O n unsprayed trees the pest mites take 
their p lace in qui te a c o m p l e x f o o d w e b , 
as prey o f a variety o f predatory mites and 
insects . Spraying wipes out all the insec t 
m e m b e r s o f the l e a f c o m m u n i t y , and 
usual ly the predatory mites as we l l , but 
a few strains o f predatory mite resistant 
to orchard insec t ic ides have turned u p in 
s o m e parts o f the wor ld . A s l o n g ago as 
1969 D r Stan H o y t detected an insect i 
cide-resistant strain o f a predatory mite 
o n apple trees in the State o f W a s h i n g t o n 
in the Uni t ed States o f A m e r i c a . 

A t abou t the same t ime, in 1968, D r L e s 
R e a d s h a w o f the CSIRO D i v i s i o n o f En
t o m o l o g y set ou t to find a way o f c o m 
ba t i ng sp ide r m i t e s in Aus t r a l i a . H i s 
approach reflected his strong interest in 
the natural regula t ion o f an imal n u m b e r s : 
he e x a m i n e d unsprayed (neg lec ted) or
chards to f ind out h o w spider mite n u m 
b e r s w e r e k e p t d o w n i n n a t u r a l 
c o m m u n i t i e s , and c o m p a r e d his obser
vat ions wi th wha t h e f o u n d in sprayed 
orchards. T h i s study formed part o f a large 
co-opera t ive research p rog ram invo lv ing 
all State Depar tments o f Agr icu l tu re . 

A t the t ime h i s study began , e co log i s t s 
were interested in t w o ma in hypotheses 
to a c c o u n t for the large number s o f spider 
mi tes o n c o m m e r c i a l trees. B o t h were 
based o n the fact that the mites had no t 
been pests before W o r l d War II — in other 
w o r d s , unt i l m o d e r n in sec t i c ides w e r e 
in t roduced . 

On the healthy leaves (left), two-spotted 
mite has been controlled by a predatory 
mite. The sick leaves, showing bronzing, 
had been sprayed with a pyrethroid 
insecticide that killed the predator. Two-
spotted mite is resistant to this 
chemical. 

The resistant predator, Typhlodromus 
occidentalis, being released on an apple 
tree. 

O n e hypothes i s postulated a st imula
tory effect: the sprays, it said, s o m e h o w 
improved the mites ' fertility and survival. 
T h e o t h e r a rgued that m i t e n u m b e r s 
f lour ished as their predators fell v i c t im 
to the c h e m i c a l s . T w o years o f experi
ments in ten apple orchards in N e w South 
W a l e s , V ic to r i a , T a s m a n i a , and the A u s 
tralian Capital Terr i tory p roved c o n c l u 
sively that insec t ic ides created the mi te 
p r o b l e m , and ruled ou t the ' s t imulant ' 
hypothes i s . 
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D r R e a d s h a w found that o n unsprayed 
trees the m a i n factor h o l d i n g d o w n the 
number s o f two-spot ted mites in Austral ia 
was p reda t ion by smal l b l ack ladybird 
beet les b e l o n g i n g to the genus Stethorus. 
B u t these bee t l e s w e r e e l i m i n a t e d by 
insec t ic ides . 

Resistant strain imported . . . 

T h e best h o p e for b i o l o g i c a l con t ro l o f 
spider mi tes s e e m e d to l i e wi th spray-
res i s t an t p r e d a t o r y m i t e s . C u r i o u s l y , 
a l t hough the pest mites were resistant to 
orchard insect ic ides , the predatory species 
in Austra l ia s u c c u m b e d . H o w e v e r , the 
resistant mi te d i scovered in the Uni t ed 
States o f A m e r i c a by D r H o y t was suc
cessful ly con t ro l l i ng the M c D a n i e l mi te , 
a c l o s e relative o f the two-spot ted mi te , 
there, and in 1972 the D i v i s i o n intro
d u c e d s o m e o f these resistant mi tes into 
Austral ia. 

T h e immigran t — a strain o f Typhlod
romus occidentalis — p roved a great succes s . 
In the Canberra orchard where the n e w 
predator was first tried ou t , b i o l o g i c a l 
c o n t r o l has kep t the n u m b e r s o f t w o -
spotted mi tes so l o w that in the 10 years 
for w h i c h the exper iment has been run
n ing the g rower has o n l y sprayed twice 
for mi tes , e a c h t ime us ing the c h e m i c a l 
at o n l y ha l f its usual strength. W i t h o u t 
the predator this orchard w o u l d have been 
sprayed at least 30 t imes in that per iod . 

By the 1975—76 season T. occidentalis 
had w o n its spurs in trials across southern 
Austral ia , and was be ing reared by the 
Depar tments o f Agricul ture o f N e w South 
Wale s and Vic to r i a , w h i c h suppl ied bo th 
predatory mi tes and practical adv ice to 
fruit-growers w h o wanted to try ou t this 
n e w w e a p o n . B y 1982, it was at w o r k in 
n o t less than 14 0 0 0 ha o f Aus t ra l i an 
orchards . 

If they are left to multiply 
freely, the pest mites can 
defoliate a tree by Christmas. 

F o r the g rower , however , it is n o t s im
ply a matter o f releasing the in t roduced 
predatory mi te and then carrying o n as 
before but w i thou t the acar ic ides . T. oc
cidentalis tolerates s o m e insec t ic ides , but 
no t all. D D T wi l l kil l it, and so g rowers 
mus t turn to another c h e m i c a l for the 
con t ro l o f apple d i m p l i n g b u g (a mir id) 
and thrips. Fortunately , endosul fan c o m 
bats bo th these pests w i thou t des t roying 
the predatory mi te . 

Cymbidium orchids in a New South 
Wales nursery: a spray-resistant 
predator has controlled two-spotted 
mites here, too. 

Carbaryl, a c h e m i c a l c o m m o n l y used 
for th inn ing — that is, c aus ing s o m e fruit 
to fall so that the remainder g r o w to a g o o d 
size — mus t a lso j o i n the b lack list. H o w 
ever , a h o r m o n a l subst i tute k n o w n as 
N A A safeguards T. occidentalis. In another 
approach, the Vic to r ian Depar tment o f 
A g r i c u l t u r e recen t ly i n t r o d u c e d a car-
baryl-resistant strain o f this predator f rom 
the Uni t ed States. 

Establ ishing the predatory mi te in an 
orchard, therefore, requires the g rower to 
discard s o m e tradit ional sprays and to 
learn s o m e n e w skil ls . But these have n o t 
proved great difficult ies and T. occidentalis 
has b e c o m e popular , especia l ly in north
ern Vic to r i a , where on l y o n e spider mi te 
— the two-spot ted — o c c u r s . 

W h e r e E u r o p e a n red m i t e c a u s e s a 
p r o b l e m , the s tory is m o r e c o m p l e x . 
T. occidentalis attacks both spider mites but 
greatly prefers the two-spot ted, and in 
m a n y orchards the in t roduc t ion o f the 
predatory mi te l ed to an increase in the 
numbers o f European red mi tes ; growers 
were , o f cou r se , us ing n o acar ic ides wh i l e 
the predator was at work . 

T h i s p r o b l e m l o o k e d for a w h i l e as 
t h o u g h it w o u l d restrict the effect iveness 
o f the p rogram. Bu t then c a m e n e w s o f 
t w o fur ther spray- res i s tan t p r e d a t o r y 
mites , bo th effective against European red 
m i t e : Amblyseius fallacis i n M i c h i g a n , 
U . S . A . , and Typhlodromus pyri in N e w 
Zea land . 

. . . and others 

T h e D i v i s i o n impor ted bo th these resist
ant predators in 1977 . T h e Amblyseius 
species failed to b e c o m e established at any 
o f its experimental sites, but T. pyri s h o w e d 
great p r o m i s e r ight f rom the start. T h i s 
strain tolerates m u c h the same range o f 
c h e m i c a l s as the in t roduced T. occidentalis 
and is m o r e resistant to carbaryl and per
haps also to D D T . 

Predatory mites are reared on soybean 
plants. 

Healthy blooms in the National Rose 
Garden, after the introduction of 
T. occidentalis. 

T. pyri has n o w been c o n t r o l l i n g Euro
pean red mi te in the t w o trial orchards 
— at B a t l o w , N . S . W . , and Ginninder ra , 
A . C . T . — for 5 years, and has been p ro 
vided to State Depar tments o f Agr icu l tu re 
for m o r e widespread testing. H o w e v e r , this 
predator is a little trickier to establish and 
manage than T. occidentalis. 

F o r a start, T. pyri disperses m u c h m o r e 
s lowly (both spec ies are p robab ly b l o w n 
about in the air and o n fallen leaves) . I n 
practice, growers can accelerate the spread 
o f T. pyri by taking clusters o f smal l leafy 
shoo ts in s u m m e r f rom wel l -popula ted 
trees and p ropp ing them in trees in other 
parts o f the orchard . 

T h e n there is the p r o b l e m o f k n o w i n g 
w h e n to spray — a p r o b l e m c o m p o u n d e d 
by the fact that red-mite e g g s , un l ike those 
o f the two-spot ted mite , p rove t o o t o u g h 
for the predator to destroy. In the trial 
orchards , Eu ropean red mites o n s o m e 
rows o f trees were so we l l con t ro l l ed that 
they needed n o spray, but other r o w s , wi th 
fewer predators, needed a half-strength 
appl icat ion. 

5 



In order to assist growers in mak ing the 
crucia l d e c i s i o n s whether to spray and, 
if so , w h e n and wi th what , D r R e a d s h a w 
has sugges ted — and tested — m u c h s im
pler p rocedures for m o n i t o r i n g pest and 
predator mi te number s than have been 
used e l sewhere . In A m e r i c a n and N e w 
Zea l and orchards , for example , g rowers 
have used a cos t ly p rocedure , c o u n t i n g 
mite samples obtained with a mach ine that 
brushes the animals of f leaves. What ' s 
m o r e , the threshold densi t ies at w h i c h 
mites are cons ide red to start pos ing an 
e c o n o m i c threat have been set arbitrarily. 

Red-mite eggs prove too 
tough for the predator to 
destroy. 

D r R e a d s h a w points out that the sizes 
o f the popu la t ions o f bo th predatory and 
prey mi tes naturally osci l la te in a way that 
canno t easily be predicted f rom an initial 
c o u n t — nor , he adds, does the eventual 
damage sustained by a fruit tree f o l l o w 
s imply f rom the average n u m b e r o f mi tes 
to be found o n a leaf. T h e interact ion 
be tween predator and prey is , in short, 
dynamic and c o m p l e x . 

Counting leaves, not mites 

H i s system depends o n the fact that pest 
mi tes general ly g o o n increas ing in n u m 
ber as l o n g as the propor t ion o f leaves 
o c c u p i e d by active stages o f the pest (that 
is, all stages excep t the egg ) substantially 
e x c e e d s the p ropor t ion o c c u p i e d by pre
dator mi tes . T h e g rower (or hort icultural 
adviser) s imply c h o o s e s a few ' indicator ' 
trees and takes, say, 30 leaves f rom each 
o f t h e m every 2 weeks . 

U s i n g a h a n d l e n s , or a l o w - p o w e r 
b inocu la r m i c r o s c o p e if o n e is available, 
the grower coun t s the n u m b e r o f leaves 
in each o f four ca tegor ies : those carrying 
any stage o f two-spot ted mite , i nc lud ing 
e g g s ; the same for European red mi te ; 
those wi th active stages o f red mi te ; and 
those bear ing any stage o f predatory mite , 
i n c l u d i n g eggs . A l t h o u g h tiny, the dif
ferent mites can , wi th pract ice , be iden
tified us ing a lens . 

A chart tells the grower what ac t ion , 
if any, to take. F o r example , in an orchard 
affected o n l y by two-spot ted mi t e , the 
g rower n e e d no t spray unti l the propor
t ion o f leaves carrying the mite reaches 
about 9 0 % , and even then o n l y if the pred
atory mite o c c u p i e s fewer than 4 5 % o f the 
leaves, in w h i c h case the chart r e c o m -

Two-spo t t ed mite affects all orchards; 
European red mite is a pest only in 
Tasmania and the highlands o f N e w 
South Wales and Queensland. 

m e n d s a half-strength mi te spray. I f there 
are n o predators o n any o f the leaves, the 
g rower shou ld use a full-strength spray. 

D r R e a d s h a w has c o m p i l e d separate 
charts for orchards suffering f rom each 
o f the pest mi tes , and a third chart for 
o r c h a r d s h a r b o u r i n g b o t h pe s t s . T h e 
charts reflect the co l l ec t ed exper i ence o f 
D r Readshaw, his assistants M r K e n H e l m 
and M r s Betty L e e , o f the D i v i s i o n , and 
advisers and c o m m e r c i a l growers — ex
per ience ga ined both in typical c o m m e r -

The effective life of a new 
chemical often lasts only 4 or 
5 years. 

cial orchards and in exper imental 'm in i -
orchards ' mainta ined by CSIRO. 

T h e min i -orchards cons is t o f pruned 
fruit trees g r o w i n g c o n t i n u o u s l y in glass
house c o n d i t i o n s that virtually e l iminate 
winter. Researchers con t ro l the trees' en
v i ronmenta l cond i t i ons , and m o n i t o r the 
popula t ions o f pest and predatory mites 
under spray programs like those used in 
c o m m e r c i a l orchards . F r o m these exper
imen t s , D r R e a d s h a w is b e g i n n i n g to 
u n d e r s t a n d the e c o l o g i c a l p r i n c i p l e s 
under ly ing predator—prey interact ions o n 
fruit trees. H e h o p e s before l o n g to ex
plain, for e x a m p l e , why the n u m b e r s o f 
red mi tes and T. pyri f luctuate wi th a 
rhythm o f 20 -odd weeks , and those o f t w o -
s p o t t e d m i t e and its p r e d a t o r w i t h a 
( roughly) 12-week periodici ty . 

But even wi thou t this theoret ical work , 
the predatory mi te p rogram l o o k s set to 
make a major e c o n o m i c impact in A u s 
tralian orchards . A benefit—cost study o f 
the D i v i s i o n , carried out jo in t ly by the 
Industries Ass i s tance C o m m i s s i o n and 
CSIRO, and pub l i shed in 1980, put the to
tal benefi t l ikely to f low f rom the p rogram 

In this orchard, European red mites were well control led by Typhlodromus pyri in 
1 9 8 0 - 8 1 , and only one application o f half-strength spray was needed the fol lowing 
year. 
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Part of the food web on a leaf surface in 
an unsprayed apple orchard: pest mites 
are kept in check by various predators. 
In a commercial orchard, sprays kill all 
except the members of the web marked 
in colour — until resistant predators are 
introduced. 

this century at m o r e than $14 m i l l i o n in 
the m o n e y values o f 1975. 

Keeping the garden rosy 

W h e r e the mi te sucks , there strikes the 
predator. I f insect ic ide-resis tant preda
tory mites can con t ro l pest mi tes o n fruit 
trees, they s h o u l d be able to repeat their 
s u c c e s s o n o t h e r p lan t s t o o . A l r e a d y 
T. occidentalis is h o l d i n g d o w n the n u m 
bers o f two-spot ted mites in the Na t iona l 
R o s e G a r d e n , in f ront o f P a r l i a m e n t 
H o u s e , Canberra , thanks to the predator 's 
r e s i s t a n c e to c h e m i c a l s u s e d a g a i n s t 
aphids, thrips, p o w d e r y m i l d e w , and other 
pests and diseases o n the rose bushes . 

A recent trial in an o rch id nursery sug
gests that T. occidentalis can ach ieve g o o d 
cont ro l o f two-spotted mite o n these plants, 
t o o , not o n l y saving the expense o f acar-
ic ide sprays, but a l so r educ ing the damage 
to b l o o m s caused by the pest mi te . A u s 
tralian nurser ies expor t o r ch ids to many 
count r i es , i n c l u d i n g Canada, the Uni t ed 
States o f A m e r i c a , Japan, and various parts 
o f Europe . 

Researchers in the D i v i s i o n are l o o k i n g 
i n to the p o s s i b i l i t y o f u s i n g res is tant 
predatory mi tes o n other plants o f e c o 
n o m i c importance, inc lud ing soybean and 
maize . 

Soybean , in fact, makes a c o n v e n i e n t 
host for rearing predatory mites. S i x weeks 

The program has been 
extended from fruit trees to 
roses and orchids. 

after be ing s o w n in a heated g lasshouse , 
soybean plants can be infested wi th t w o -
spotted mi te , for example . A few predatory 
mites can be released o n the plants 12 days 
later, and after a further fortnight the pre
dator wi l l have mul t ip l ied and spread to 
m o s t o f the soybean leaves. T o in t roduce 
the predator to y o u r c r o p , y o u just drape 
a soybean plant over part o f the rose bush , 
say, or apple tree, that y o u w i s h to protect . 

H a n d l i n g these p reda to ry m i t e s re
quires greater care and k n o w l e d g e than 
does straightforward b i o l o g i c a l con t ro l . 
W h i l e o n e pest is be ing tackled by a pre
dator, others mus t be sprayed. S u c h ' in
tegrated con t ro l ' , as it is ca l led , demands 
managemen t , founded o n an awareness 
o f the predator 's different suscept ibi l i t ies 
to d i f fe ren t c h e m i c a l s and a de t a i l ed 
unders tanding o f the e c o l o g i c a l interac
t ions b e t w e e n the o rgan i sms invo lved . 
G i v e n s u c h k n o w l e d g e and understand
ing , integrated con t ro l c a n ach ieve strik
ing results. Orchard spider mites have yet 
to evo lve a predator-resistant strain! 

John Seymour 
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Part of a 'mini-orchard'. 

The National Rose Garden in front of Parliament House, Canberra, consisting of 
two sets of beds arranged in rings; two-spotted mites here are controlled by an 
insecticide-resistant predator. 

.7 


	Untitled

