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ABSTRACT 

x lt : s a m a jSi-spot t ed m it e (6 S M ) Eotetranychus sexmacuaus (A ca riT et ra nychida e) i or 
pest ofa voca dos i a nd,especia lly i ons. Ext ensi ea fn N ew Zea l n m ore nort hern regi ve l

s report ed from 6 SM i est a t i ot fel a lw a s undert a ken. T w odrop i nf ons. A sm a ll-pl i d t ri
t her a ba m ect i l n (M i i t h 0 . 5 % m i lspra ys ofei n (Avid)orm ibect i t-é-m ec)a ppled w i nera loi

fi y reduced m i ned l(Ya t es Excel) very signica nt l t e num bers, a nd t hese rem a i ess t ha n 
ea st 9 w eeks. N one oft he ot her product s t est ed,G C M it he unt rea t ed cont rolfor a t l t e 

(cl l i l nsect pa t hogens Vercllumove oi, ga rlc a nd cot t onseed oi), M yco-Force (funga li tiii
e ,Met hii s i i sa llcani ar zum anioplae,a nd Beauvara bas ina), N eem Aza l T /S (neem oi), 
sucrose oct a noa t e a nd T hi f ons onoda n (endosula n) show ed a ny effect . O bserva t i

ol ca lcont rola gent s a nd t ydei t es a re i uded.bi ogi d m i ncl

x t e,cont rol l n,t ydeids,preda t orsKeywords: si-spot t ed m i ,a ba m ect in,m ibem ect i

INTRODUCTION 

x ats (R iey)(Aca riT et ra nychida e) ha sSi-spot t ed m it e (6 SM ) Eotetranychus sexmacul u l :
n N ew Zea l nce t he 1 95 0 s,but ha s onl y becom e a serousbeen present i a nd si y recent l i

em i ons of6 S M a re a t t rbut ed w iprobl n a voca do orcha rds (S t evens,2 0 0 1 ). Infest a t i i t h 
ca usi i ola t i t h a consequent i m pa ct onng serous def i on of a voca do t rees, w i a l i

vi em t hi s hei ca lproduct i t y. T he probl s pest poses i ght ened beca use no chem i s a re 
y regi t s cont roli a nd, a nd m a rket requiem ent s sever ycurrent l st ered for i n N ew Zea l r el

i ci nrest rct t he ra nge of pest i des t ha t ca n be used on export a voca dos. T w o m ect i
product s,Avi n)a nd M i l n),a re i nid (a ba m ect i t-é-m ec (m ibem ect i n t he process ofobt a i ng 
regi on1. T he form er chem i s used on a voca dos i ist ra t i ca l i n C a lor a under af ni
di on syst em a ga i t e speci ncl ng 6 SM . Som espensa t i nst severa l m i es, i udi
orga nophospha t e chem i s t ha t a re regi n N ew Zea l nst ot herca l st ered i a nd for use a ga i

s crop ha ve show n a ct i t y a ga i r cont ipest s on t hi vi nst 6 SM . H ow ever, t hei nued 
veness i em a t i i y t o rest rct i ieffect i s probl c,a nd consum er concerns a re lkel i fnot a bolsh 

ruse it hei n t he nea rfut ure. 

Severa l i a l i G R AS (genera lly recognim port ers of novel m a t eri s t ha t ft sed a s sa fe) 
i i st ra t i a icrt era , a nd so ca n be exem pt ed from undergoing t he fullregi on process, cl m 

t ha t t hese m a t eri s a re a ct i nst m i n t he currenta l ve a ga i t es. Four oft hese w ere t est ed i
i ,w hi so i uded a chem i n Aust ra la on a voca dos t ha t ha s som e m it ra l ch a l ncl ca lused i i t e 

vi n product s w ere i uded a s st a nda rds i n a diecta ct i t y. Bot h m ect i ncl n order t o obt a i r
com pa rison oft hem . 

1 
Avi s now regid i st ered. 
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METHODS 

a lw a s conduct ed on a bl t a iT he t ri ock ofyoung a voca do t rees,1 . 2 - 2 m t a ll,nea r Ka i a 
n t he Fa rN ort h. T he va ri na t or. Si e t ree plet y w a s H a ss w it h R eed a s a polli ngl ot s w ere 
used, w i i i n a ra ndom i ock desit h fve replca t es i sed bl gn. T he seven spra y t rea t m ent s 
(T a ble 1 ) w ere a ppled t w ii ce, 1 4 da ys a pa rt (2 7 N ovem ber 2 0 0 2 a nd 1 4 D ecem ber 
2 0 0 2 ),i gh vol ng a Sol st bln hi um e spra ys t o run-offusi o m i ow er. 

iTable1. T he t rea t m ent s a ppled. 

T rea t m ent 
Product 1 cont a ining 

R a t e ofproduct 
m l/1 0 0 L 

1 SO sucrose oct a noa t e,a suga rest er 1 0 0 0 

2 G C M it e 2 clove oil2 0 % ,ga rlic ext ra ct 1 0 % , 
cot t onseed oil4 0 % ,inert 3 0 % 

1 0 0 0 

3 N eem Aza lT /S 
neem oil,including a za dira cht in @ 
1 0 g/L 

5 0 0 

4 EF M yco-Force 3 ent om opa t hogenic fungi3 2 5 g 
5 T hioda n 3 5 EC endosulfa n, 3 5 0 g/L 2 0 0 
6 Avid + 0 . 5 % oil4 a ba m ect in, 1 8 g/L 3 7 . 5 + 5 0 0 
7 M it -é -m ec + 0 . 5 % oil4 m ilbem ect in, 9. 3 g/L 7 5 + 5 0 0 
8 unt rea t ed cont rol -- -
1 

= a llproduct s ot hert ha n t he m ect i onins ha d t he non-i c w et t erC ont a ct a dded a t 2 5 m l/1 0 0 L 
2 

t e ha s ha d severa lform ul ons,t hi= G C M i a t i s w a s ba t ch 2 1 0 7 0 1 1 
3 6 

= Vercllum l ,Met hii s i i itiii ecani ar zum anioplae,a nd Beauvarabassana,t ot a l3 *1 0 spores /g 
4 

= Ya t es ExcelO il 

M i ea ves w ere a ssessed usi crt e num bers on l ng a st ereom i oscope. A pre-spra y check 
t s pl m m a t ure st a ges on ea ch l r t e w a sused a score ofa dul us i ea ft o confim t ha t t he si

t a bl nt erva l ea ves w ere pi t es presentsui e. At i s a ft er t he second spra y l cked a nd t he m i
on ea ch l t s,i y. A fa ct ora lea fa s a dul m m a t ure st a ges or eggs w ere count ed sepa ra t el i
scorng syst em w a s used t o t ra nsform t he count s forea ch l ysi -i ea fbefore a na l s:

Scores 0 = 0 2 = 2 ,3 4 = 8 œ 1 5 6 = 3 2 œ 6 3 8 = ≥ 1 2 8 
1 = 1 3 = 4 œ 7 5 = 1 6 œ 3 1 7 = 6 4 œ 1 2 7 

R esul ysed using t he G LM a na l s ofva rit s w ere a na l ysi a nce (a nova ) m odelin Syst a t 9. 
ne va l ysiPercent a ge da t a w ere t ra nsform ed t o a rc-si ues fora na l s,but a llm ea ns show n 

a re deri i ng T ukey‘ved from ra w fgures. M ea ns w ere com pa red usi s H SD t est , a nd 
si fi ng used t he 5 % a nd 1 % proba bit y l s,show n by low er a nd uppergnica nce t est i li evel
ca se l vel ed m ea ns i um n a re si fi y di fet t ers respect i y. T a bl n t he sa m e col gnica nt l fferent i
t hey do not ha ve a l n com m on.et t eri

RESULTS AND DISCUSSION 

Pre-spray 
Sa m pl i d l ot w ere pi f t he sa m ples of fve ol ea ves per pl cked. W hen ha l es ha d been 

t s show ed t ha t m i gh a nd va ri e, w iscored resul t e num bers w ere hi a bl t h one or m ore 
ve m i ea ves a nd a m edi t es /ea f.a ct i t e on 8 2 % oft he l a n score of4 perlea f(= 8-1 5 m i l )

Si ea rpa t t ern ofm i t e t he t rince t here w a s no cl t e num bers a cross t he si a lproceeded a s 
a nned,w i i ca lly ipl t h ea ch replca t e ba si n a sepa ra t e row. 
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t s w ere a na l t t h t heH ow ever, w hen a llt he resul ysed i w a s found t ha t t he t rea t m ent w i
ow est m ea n score per pl , a nd t hi gnica nt l essl ot w a s t he unt rea t ed cont rol s w a s si fi y l

ghest t rea t m ent (forM yco-Force)(T a ble 2 ). T hi i m ba lt ha n t he hi s slght i a nce before t he 
i s unlkelt ra lbega n i i y t o ha ve a ffect ed t he out com e. 

T able 2. T he a vera ge score per1 0 lea ves a nd percent ofl nf t h 6 SMea ves i est ed w i
before t he t ria lbega n. 

T rea t m ent Score /1 0 lea ves % lea ves infest ed 

SO 2 4 . 4 a b 6 8 
G C M it e 3 9. 6 a b 8 0 
N eem Aza lT /S 3 4 . 0 a b 8 8 
M yco-Force 5 0 . 4 a 1 0 0 
T hioda n 4 0 . 0 a b 92 
Avid + 0 . 5 % oil 3 4 . 0 a b 8 4 
M it -é -m ec + 0 . 5 % oil 4 3 . 6 a b 96 
unt rea t ed cont rol 1 8 . 0 b 6 4 

overallaverage 3 5 . 5 84 
ng T ukey‘ gnica nce t est i lM ea ns w ere com pa red usi s H SD t est ,a nd si fi ng used t he 5 % a nd 1 % proba bit yi

l s, show n by low er a nd upper ca se l vel ed m ea ns i um n a reevel et t ers respect i y. T a bl n t he sa m e col
gnica nt l fferent i et t erisi fi y di ft hey do not ha ve a l n com m on. 

Post-spraysample1 
iO n 2 8 D ecem ber, 1 7 da ys a ft er t he second spra y ha d been a ppled, 1 0 new grow t h 

ea ves w ere a ssessed for ea ch pll ot . T he a vera ge t ot a lnum ber ofm it es (for a llst a ges 
com bi ea ves w a s very high a nd only t he t w o m ect i d a nd M ined)per1 0 l n product s,A vi t-
é-m ec, show ed a ny i n t him pa ct i s a ssessm ent (T a ble 3 ). B ot h t hese product s w ere 
hi t h no di so ga ve a hi fighly effect ive, w i fference bet w een t hem . Bot h a l ghly signica nt 
(p<0 . 0 1 )reduct i n t he percent a ge ofl nfon i ea ves i est ed. 

t e popul ons a nd i est a t i evelT able 3. M i a t i nf on l s on 2 8 D ecem ber2 0 0 2 ,1 7 da ys 
ia ft ert w o spra ys ha d been a ppled. 

T rea t m ent 
N um berofm it es /1 0 

lea ves 
% lea ves infest ed 

SO 2 6 5 b B 8 9 b B 
G C M it e 4 2 8 b B 8 6 b B 
N eem Aza lT /S 5 7 1 b B 96 b B 
M yco-Force 6 0 5 b B 97 b B 
T hioda n 2 6 1 b B 96 b B 
Avid + 0 . 5 % oil 3 a A 1 6 a A 
M it -é -m ec + 0 . 5 % oil 4 a A 1 3 a A 
unt rea t ed cont rol 3 7 2 b B 8 7 b B 

ng T ukey‘ gnica nce t est i lM ea ns w ere com pa red usi s H SD t est ,a nd si fi ng used t he 5 % a nd 1 % proba bit yi
l s, show n by low er a nd upper ca se l vel ed m ea ns i um n a reevel et t ers respect i y. T a bl n t he sa m e col

gnica nt l fferent i et t erisi fi y di ft hey do not ha ve a l n com m on. 

T he pl n t he out erm ost row of t he bl ow va lot s i ock produced som e unusua lly l ues 
n ot her replca t es. H ow ever, excl ng t hicom pa red t o t he sa m e t hree t rea t m ent s i i udi s 

i ysi d not a l gnica nce obt a i t w a sreplca t e from t he a na l s di t ert he pa t t ern ofsi fi ned a nd so i
i uded.ncl

N Z AVO C AD O G R O W ER S‘ASSO C IA T IO N A N N U A L R ES E A R C H R EPO R T VO L 3 2 0 0 3 - 3 -



T he resul opm ent a lst a ge of6-spot t ed m i ned sepa ra t elt s for ea ch devel t e w ere exa m i y 
t o see i a t ift he popul on st ruct ure ha d been a ffect ed by a ny t rea t m ent (T a ble 4 ). T hese 

t s em pha si y t he m ect i ve,a nd reduced a llst a ges.resul se t ha t onl ns w ere effect i

T able 4. Avera ge num berofea ch st a ge of6 SM per1 0 lea fsa m ple on 2 8 D ecem ber 
2 0 0 2 . 

N um bers per1 0 lea fsa m ple 
T rea t m ent a dult im m a t ure egg 

SO 1 8 a b 1 1 8 b B 1 3 0 b B 
G C M it e 3 6 a b 2 1 1 b B 1 8 1 b AB 
N eem Aza lT /S 4 0 a b 2 6 2 b B 2 7 0 b B 
M yco-Force 4 8 b 3 0 3 b B 2 5 4 b B 
T hioda n 2 2 a b 1 2 2 b B 1 1 7 b B 
Avid + 0 . 5 % oil 0 . 7 a 0 . 0 a A 2 . 2 a A 
M it -é -m ec + 0 . 5 % oil 0 . 3 a 2 . 7 a A 1 . 0 a A 
unt rea t ed cont rol 2 4 a b 1 5 5 b B 1 94 b B 

ng T ukey‘ gnica nce t est i lM ea ns w ere com pa red usi s H SD t est ,a nd si fi ng used t he 5 % a nd 1 % proba bit yi
l s, show n by low er a nd upper ca se l vel ed m ea ns i um n a reevel et t ers respect i y. T a bl n t he sa m e col

gnica nt l fferent i et t erisi fi y di ft hey do not ha ve a l n com m on. 

on of 6 SM i opm ent a l st a ge w a s ca l a t ed (T a ble 5 ). T hiT he proport i n ea ch devel cul s 
n product s a l a t ishow s t ha t bot h t he m ect i t ered t he a ge st ruct ure of t he popul ons 

sa m pled, a l t es it hough t he sm a llnum ber of m i n ea ch of t hese t w o t rea t m ent s m a kes 
i t e i on uncert a i n a llot herspra y t rea t m ent s a nda ny defni nt erpret a t i n. T he a ge st ruct ure i

y si l ch furt her i ca t es t ha tt he unt rea t ed cont rolshow ed a n ext rem el m ia r pa t t ern,w hi ndi
none oft hese novelcom pounds ha d a ny effect on 6 SM . T he Avi ot s cont a i yd pl ned onl

t s a nd eggs,w hi d refect recent i gra t i t-é-m ec pla dul ch coul l m m i on. H ow ever,t he M i ot s 
m m a t ure m i s di dha d few ereggs t ha n unt rea t ed a nd m ore i t es. T hi fference bet w een A vi

a nd M i y w a s due t o t he very few m it-é-m ec proba bl t es present . 

T able 5. R el ve proport i n ea ch m i e sia t i ons i t e st a ge,a nd sa m pl ze on 2 8 D ecem ber 
2 0 0 2 . 

Percent in ea ch st a ge 
T rea t m ent a dult im m a t ure egg 

S a m ple size 

SO 7 4 4 4 9 1 7 1 3 
G C -M it e 9 4 6 4 4 2 8 3 3 
N eem Aza lT /S 7 4 6 4 7 2 98 4 
M yco-Force 8 5 1 4 1 3 4 6 3 
T hioda n 9 4 8 4 3 1 6 5 2 
Avid + 0 . 5 % oil 2 6 0 7 4 1 9 
M it -é -m ec + 0 . 5 % oil 9 6 8 2 3 2 2 
unt rea t ed 7 4 2 5 1 2 1 4 8 

Post-sprayssample2 
A second sa m ple w a s t a ken 3 6 da ys a ft ert he second spra ys ha d been a ppled. Fort hei

si a l ea ves perplunt rea t ed cont rola nd t he t w o prom i ng m a t eri s 2 0 l ot w ere a ssessed for 
i i l ni i i ea ves per pla llfve replca t es, w hie for t he rem a i ng fve t rea t m ent s, fve l ot w ere 

ust t w o replca t es. T he novelm a t eri s w ere re-a ssessed si n ca se aa ssessed forj i a l m ply i
dela yed response ha d occurred. N one w a s a ppa rent . 
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ve m a t era l nued t o ha ve very l t es present ,w iT he t w o effect i i s cont i ow num bers ofm i t h 
hi n a llot her t rea t m ent s (T a bl tgh num bers i e 6 ). T he unt rea t ed resul for t he t w o 
replca t es i ch a llt rea t m ent s w ere a ssessed i so show n t o gi rn w hi s a l ve a diect 

son w i a l neffect icom pa ri t h t he novel m a t eri s. T he a vera ge for unt rea t ed a nd i ve 
i s w a s 2 4 m i ea f for a llst a ges of 6 SM com bi l nm a t era l t es per l ned w hie t he t w o m ect i

com pounds ea ch ha d one m i ess perlt e orl ea f. 

T able 6. T he a vera ge num berofa llst a ges of6 S M com bined a nd percent a ge of 
l nf n Ja nua ry 2 0 0 3 .ea ves i est ed,3 6 da ys a ft ert he second spra y i

T rea t m ent 
N um berofm it es 

/1 0 lea ves 
% lea ves infest ed 

SO 2 6 1 90 
G C -M it e 2 5 9 1 0 0 
N eem Aza lT /S 2 2 7 1 0 0 
M yco-Force 2 6 4 1 0 0 
T hioda n 2 3 8 1 0 0 
unt rea t ed (2 replica t es) 2 3 9 1 0 0 

Avid + 0 . 5 % oil 1 0 a A 2 1 a A 
M it -é -m ec + 0 . 5 % oil 6 a A 2 4 a A 
unt rea t ed 2 0 8 b B 92 b B 

y t he 3 t rea t m ent s a ssessed over a ll5 replca t es w ere a na l ngO nl i ysed. M ea ns w ere com pa red usi
s H SD t est ,a nd si fi ng used t he 5 % a nd 1 % proba bit y l s,show n by lT ukey‘ gnica nce t est i li evel ow er a nd 

upperca se l vel ed m ea ns i um n a re si fi y di ft hey do notet t ers respect i y. T a bl n t he sa m e col gnica nt l fferent i
ha ve a l n com m on.et t eri

on i t es by t he m ect i l on iT he reduct i n t ot a lnum bers ofm i n t rea t m ent s refect ed a reduct i n 
ea ch lfe st a ge recorded. Bot h m ect i m ia r resul ned resul ii ns ga ve si l t s, so a com bi t s 

ven for t he a ge st ruct ure of m i n t he sa m pl e 7 ). T he resulgi t es i e (T a bl t s for t he 
neffect i so com bi n cl y pa ra llelt he proport i ni ve t rea t m ent s w ere a l ned,a nd a ga i osel ons i

m m a t ure m i t h a m ect it he unt rea t ed. T here w ere few er i t es on t rees spra yed w i n,a nd 
com pa ra t i y m ore a dul s m a y refect i gra t i t s ont o suchvel t s a nd eggs. T hi l m m i on ofa dul

t h a n i i t a nt ispra yed t rees,t oget herw i ncrea sed m ort a lt y oft he resul m m a t ure st a ges due 
st ent resit o persi dues t ha t do not a ffect eggs. 

T able 7. R el ve proport i n ea ch m i e sia t i ons i t e st a ge,a nd sa m pl ze,Ja nua ry 2 0 0 3 . 

Percent in ea ch st a ge 
T rea t m ent a dult im m a t ure eggs 

Sa m ple size 

m ect ins 1 1 2 0 6 9 1 6 7 
ot herspra ys 7 3 4 6 0 1 2 4 9 
unt rea t ed 7 3 2 6 1 2 0 8 1 

Post-sprayssample3 
ea fsa m pl ns a nd t he unt rea t ed cont rolA furt her 2 0-l e w a s t a ken for bot h t he m ect i s on 

i a t i n1 3 Februa ry,6 4 da ys a ft ert he second spra ys ha d been a ppled. P opul ons of6 SM i
t he unspra yed pl y since t he previ lot s ha d decrea sed m a rkedl ous sa m ple,w hie t hey ha d 
i n t he pl t h m ect i e 8 cfT a bl a bit y a m ong plrsen i ot s t rea t ed w i ns (T a bl e 6 ). T he va ri li ot s 

t h t he sa m e t rea t m ent w a s hi t hough t here w a s a clspra yed w i gh. T hus,a l ea r pa t t ern 
show i dua l effect of t he m ect i fferences a m ong t rea t m ent sng a resi n spra ys, t he di
a pproa ched,but di ng st a t i ca lly signica nt .d not rea ch,bei st i fi
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T able 8. T he a vera ge num berofa llst a ges of6 S M com bined a nd t he percent a ge of 
lea ves i est ed inf n Februa ry 2 0 0 3 ,6 4 da ys a ft ert w o spra ys. 

T rea t m ent 
N um berofm it es 

/1 0 lea ves 
% lea ves infest ed 

Avid + 0 . 5 % oil 1 9. 1 3 1 . 0 
M it -é -m ec + 0 . 5 % oil 2 3 . 0 4 6 . 0 
unt rea t ed 5 5 . 7 6 5 . 0 

t e popul on i ongershow ed a clT he a ge st ruct ure oft he m i a t i n ea ch t rea t m ent no l ea ror 
st ent a ffect from t he m ect i e 9 cfT a bl d result ended t o t heconsi ns (T a bl e 7 ). T he Avi t 

n product s i i es,w hie t ha t forM ipa t t ern show n by bot h m ect i n ea rlersa m pl l t-é-m ec w a s 
m ia rt o t he pa t t ern im ore si l n unt rea t ed. 

a t i ons i t e st a ge i e siT able 9. R el ve proport i n ea ch m i n Februa ry 2 0 0 3 ,a nd sa m pl ze. 

Percent in ea ch st a ge 
T rea t m ent a dult im m a t ure egg 

Sa m ple size 

Avid + 0 . 5 % oil 1 2 1 8 7 0 1 91 

M it -é -m ec + 0 . 5 % oil 9 2 5 6 6 2 3 1 

unt rea t ed 9 2 7 6 4 5 5 7 

e iPotntalpredators 
In t he pre-t ra lsa m pl i a r ne li e 2 5 lve Stethorus l va e w ere found, on ni ea ves (4 . 5 % of 
ea ves w ere occupied by t hese la dybid l va e). O nl e preda t orm il r a r y a singl t e w a s found, 

vel dent ied a s from t he fa m iy Agi da e.t ent a t i y i fi l st em i

e Stethorusw a s st iIn t he D ecem bersa m pl llby fa rt he m ost num erous preda t orfound on 
t he a voca do l i a r ea ves occupied). O nea ves. T here w ere 3 2 lve l va e orpupa e (5 . 3 % ofl

ons preda t i a rfour occa si on of6 SM by a Stethorus l va w a s a ct ua lly seen,w it h t he prey 
bei t t e, t w i ng i t es a nd once a n egg. O nlng once a n a dul m i ce bei m m a t ure m i y t hree 
phyt osei i st em i t es (j l t h 0 . 5 % a nd 1 . 0 %d a nd fve a gi d preda t orm i uvenies)w ere seen,w i
ofl velea ves occupied,respect i y. 

nci ow er i d-Ja nua ry sa m pl ea vesT he i dence of Stethorus w a s l n t he m i e a t 3 . 4 % of l
occupied,but t hi d be pa rt l ng t he sa m plng on t he pls w oul y due t o focussi i ot s spra yed by 

t herAvi t-é-m ec. H ow ever,t here w a s a l f i ng fa rm ore shed skiei d orM i so a shit t o fndi ns 
i a r ns v. 5 lve i ncrea si ncit ha n lve l va e a nd pupa e (2 5 ski i nsect s). T he i ng i dence ofshed 

ns com pa red t o ea rler sa m pl a t iski i es show s a cha nging popul on st ruct ure for t he 
preda t ory la dybid. N um bers of preda t or m i ned l t h onl dr t es rem a i ow w i y four phyt osei
a nd t w o a gi d m i ea ves occupi vel .st em i t es found (0 . 8 % a nd 1 . 0 % ofl ed,respect i y)

i e w a s collect ed i ddl nciW hen t he fna l sa m pl n t he m i e of Februa ry, t he i dence of 
Stethorus w a s even l ea ves occupied by lve Stethorus, w i iow er (1 . 0 % of l i t h t hree lve 
i x ca st ski t es ha d rinsect s a nd si ns found). In cont ra st ,t he num bers ofpreda t or m i sen 
consi y t o 1 9 phyt osei i st em i ea vesdera bl ds a nd fve a gi ds (occupying 5 . 7 % a nd 1 . 0 % ofl
respect i y)vel . 

Tydei tdmies 
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T he t ydei t es Orthotydeus caifr c y found on ad m i lo nius a nd O.caudatus a re com m onl
n N ew Zea l t hough som e a ut hors ha ve consinum beroft ree crops i a nd. A l dered t hem t o 

d m i i t us. La rgebe preda t ory, t ydei t es a re now beleved t o feed on fungi a nd det ri
num bers ca n occur on a voca do l t es a sea ves,w here t hey t end t o occupy t he sa m e si
6 SM . T ydeids m a y provi t erna t i esde a n a l ve food for preda t ors t ha t feed on pest speci

s di cult o sepa ra t e t he young st a ges oft hese t ydeid specisuch a s 6 S M . It i ffi t es from 
6 SM ,w hi s a point t ha t pest scout s m ust keep i nd.ch i n m i

At t hi t e t ydei cul l ncrea sed over t is si ds w ere not pa rt i a ry num erous,but i m e (T a ble 1 0 ). 
As t he t rees sa m pl m e di a t ied ea ch t i d va ry, a nd m it e popul ons ca n va ry from t ree t o 
t ree,t hi t s j ed on ea ch occa sis show s t he resul ust fort hose t rees sa m pl on. 

a t i ed on ea ch occa siTable10. T he t ydeid popul on on t rees sa m pl on. 

Sa m ple da t e 
2 7 N ov 2 8 D ec 1 6 Ja n 1 3 Feb 

N o oft ydeids 0 3 2 7 8 1 
% lea ves infest ed 0 1 . 3 6 . 3 1 3 . 7 
Noofleavessampled 75 180 300 300 

CONCLUSIONS 

T he t w o st a nda rd m ect i d a nd M i ngn t rea t m ent s, A vi t-é-m ec, bot h show ed out st a ndi
veness i ng 6 SM popul ons,a nd i nt a i ng a l a st i on,effect i n reduci a t i n m a i ni ong-l ng reduct i

w i llbei fference bet w een t het h a n effect st i ng a ppa rent a ft er 9 w eeks. T here w a s no di
el t h 0 . 5 % oi),i a t e N ovem ber a nd 1 4 da ys lt w o r a t ed product s. T w o spra ys (w i l n l a t er, 

t e num bers on t rea t ed a voca do t rees t hrough t o m ireduced m i d-Februa ry, by w hen 
a t i i ng na t ura lly. M i gh w hen t he fist spra ys w erepopul ons w ere declni t e num bers w ere hi r

i m i a lw a s l d be ia ppled,so t ha t t he t i ng oft he t ri a t ert ha n w oul dea lt o prevent da m a ge. 
H ow ever,num bers i ot s w ere hin t he unt rea t ed cont rolpl ghest a t t he end ofD ecem ber, 

i ng a t t he t i t d prevent pea ka nd t hen declned na t ura lly,so t ha t spra yi m e iw a s done di
popul ons devel ng.a t i opi

gn of reduci iN one of t he ot her t rea t m ent s t est ed show ed a ny si ng a n est a blshed 
a t i t i n M yco-popul on of6 S M ,under t he condions used. N ot e t ha t m ycopa t hogens (a s i

Force) oft en requie peri gh hum i t y or free m oi ve, but t ha tr ods of hi di st ure t o be effect i
such condions a re lkel a nt da m a ge for spra ys such a s G C M i lt i i y t o give pl t e or ois. 

t hough som e fungica n effect i y reduce m i es present iAl vel t e num bers,t he speci n M yco-
lli nsect s. I s possi e t ha t som e oft he novelproduct sForce a re bet t erknow n forki ng i t i bl

t est ed coul ve i i a t i oped, but t hed a ct a s a prevent a t i f a ppled before t he popul on devel
a ck ofa ny a ppa rent effect i s t ra li sil n t hi i s not prom i ng. 
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