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OCCLHRE:\CE OF PHYTOSEIID MITES (ACARINA: 
PH1"],OSEIIDrlE) I~ APPLE ORCHARDS IN 

SOLTH CEi\TRAL BRITISH COLLMBIA 
R. S. DOW N I NG AN D T. K. MOILLIET 1 

ABSTRA CT 
Sprayed a nd nonsprayed apple trees in the interior of British Columbia were sampled from 1967 -70 for mites belonging to the family Phytoseiidae. Typhlodromus occidentalis Nesbitt a nd T . columbie nsis C ha nt were the 

only species commonly found in sprayed orchards. T. occidentalis was more abundant. In nonsp rayed orchards, T. caudiglans Schuster was pract ica lly the only phytoseiid found in t he Okanagan and Sim ilkameen valleys whereas it and Phytoseius macropilis (Banks) were the most common mites found in samples from higher ra infa ll di strict s bordering the Shuswap and Arrow Lakes. T. py ri Scheuten was less widely dist ributed than the above mites but was found in large numbers on nonsprayed trees in the Shuswap a rea and a t Summerla nd in a dwarf apple orchard that is irriga ted by overhead sprinklers. Five other species of phy toseiids were found but in very small numbers. 

l'VTRODliCTIOi\ 
Durin/! thl' past :2 or :1 years. prl'dacl'ous mit es 

belong-in/! to the family I'hytosl' iidae ha\ I' bl'("onJ<> 
importunt to the Hritish Columbia fruit industry. 
' illeS!' mites han' controIlf'd some spl'c ies of 
phytophagous Illites better and milch more cheaply 
than acaricides. In 1 961l. a puhlieation 1 J)mmin/! 
and Arrand 1961l I outlining- tilt' procedures of in
teg-rated control including- information on habits. 
reeo~'11ition and conservation of ph~tosl' iids. was 
made available to orchardists. Since then many 
British Columbia fruitg-rowers. ,,,ith the help of the 
prO\;neial Department of Agriculture. hav(' become 
familiar with the use of predaceous mites in apple 
pest control prog-rams. During- this time tll£' 
population density of the phytoseiids increased to 
such an extent that many I..Tfowers were able to omit 
most acaricidal sprays that were usually required. 

Other apple bTfowing areas of the world arP 
having similar success \\;th phytoseiid mites but 
often different species are involved. For example. in 
Missouri apple orchards. Neoseillills {= A mhlyseiLLs} 
fal/acis (Garman' and Galendromlls 
(=Typhlodromns) longipilis (Nesbitt) according to 
Poe and Enns (1969' are the most important 
phytoseiids. T.'phlodromlls occidcnlalis Nesbitt 
!Hoyt 1969' is the predominant species in the State 
of Washington U.S.A. whereas in England 
7~,phl(}dromlLs flyri Scheuten (Collyer 1964 1 is the 
m ,st important phytoseiid. 

Aml!'Tson el ill. (19CiIl I listpd a total of 21:\ species 
of ph\'tost' iids in British Co/tUllbia. Fourteen \\we 
fOIUld in orchard , but IInl,' :1 o'Turred in rf' iatiH't,. 

C o ntribution \" 0. :l\ O. H f':'£':Hch St<1lil ll1. SUllllllPrl:I!lli. Hriti :-; h 

large llIulllwn; : 'I\ph/Or/rollllls o('eidenlillis Nesbitt. 
T. ('ulldi/!iillls Se/t""ter I rdf' rrt'd to as T. rhenwlIIs by 
,'\nder"lInd al. I and (,In 'loseilis IIli1rropilis l13anks l. 
At this tinH'. phyto,eiid mill-s could not slIT\,i"e in 
spran·d IIrchards. Clln,p(jlIl'ntly their I1IUlII}('rs were 
nllt ,' uffici pnt til , u['pres,; populations of 
phytllpha/!lIus mitt'S. Nllw the situation has changed. 
'111i, r(' Jl1,rt df's(' riIJl's tllP l'urrpnt status of 
phytoseiids in applp IIn:hanl ,; in "outh cpntral 13ritish 
Colul1lbia. 

:\fi:THODS 
Most of the collections of phytoseiid mites were 

mad(' from 196-;--1970 in tht' dry Okanagan and 
Simi Ikameen va ll eys 111\-36 cm. annual 
precipitation 1 wherp the majority of apple orchards 
in British Cohlmbia are located. Collections were 
al so taken from locations with higher rainfa ll I.~O· 
100 cm. annual precipitation 1 such as the fruit 
gr,ming- area~ Iwar Shuswap. Arrow and Christina 
lakes. Samples were usually collected during the 
growing season when the majority of ph~toseiids 
were on the leaves. \Vhen collections werc made 
during the winter. spring or fall. overwintering- sites 
such as twig-so bark. and sometimes duff at the base 
of the trees were sampled. Leaf samples were 
processed by the method of Henderson and Me· 
Burnie (1 94:1 1 as modified by Morg-an e l al. 11 9.'15. 
Pieces of twig and bark werp exanlined for mites 
IUlder a binocular microsco/X'. TIle dllff samples 
\\we processed in a Berlesf' humel using a g-Iass plate 
mllertor. 'flIP perimeter of the plate '\'as trf'atpd \\ith 
a sti(·ky sub,tanct' to prt'\'ent thp mit('s from 
<,scaping- . Identification of tIlt' phytoseiid mitt'S listf'd 
in this rPJl1,rt \\'w; based Oil the generic ('oncepts and 
keys of Chant 119 .~ ~. I'i.',l). I 1)(,Ci I. 
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RESULTS AND DISCUSSIONS 

Mlljor .spe('ie,~ 

Fivc specips of ph~1oseiids wpre gpnerally til!' 

most ablmdant in thp collections ,md IUldf'r certain 

conditions could playa prominent part in the control 

of phytophagous mitf's , 

1YphlIJdromlis occir/('nlalis Nesbi tt, At prespnt 

this is without doubt the most important prpdaccous 

phytosciid in sprayed orchards, In Okanagan and 

Similkamf'en applc orchards where spray programs 

have rn-en adjusted to allow ilS maxinllml survival. 

this prf'dalor has been the main faetor in control of 

McDaniel spicier milf', '/''pIf'ilTl ychLLS mcdallieli 

MeG .. which was pn'viously til(' most fr arrd of all 

phytophagous mites, T. ()ccir/(, Ill ,liis is not so d

fectivp against the European red mite. i'allorn'Cillls 

IIlmi Ikochl. However . if oil is applied to applf' trees 

at the half-inch !--'1'f'l' n hud stage to kill most of the red 

mit(' wint('r "ggs. T. () c('ir/(,lIlali. will usua lly hold the 

slu',~ vi ng mit('s umlPr control so that a SUIlUll('r 

acarieid(' is sp ldom necessary. This predator a lso 

fpeds on and suppresses population wo",th of th(' 

applp rust mitp. Am/lls schlerhlelld,lii 1 Nalepa I. 

Howpver. the appll' rust mite is an excellent alt,'rnate 

fOJd source for T. occir/('nlalis as it is pr('sent durin/,( 

!at(' May and p,tTly Jww whpn the otllf'r two 

phytophagous mit ('s ,tTl' scarce. 

T. ()('cidenlalis was fOlUld in all ,tTPas sampled 

pxcppt thosp ,,;th a wry hi/,(h rainfall. It was fOIUld in 

f'xtrpnwly small Illlmh('rs in nonsprayed orchards 

presumably because of competition from other 

preda tors iJlclllding- diff('rt'nt sppcips of rhytosf'iids 

mld its inability to 'llIvive on food s sw,h a, pollpn 

ILaing 1<),,<)1 . \\'llI'n ani mal prpy is not antilahlf', 

'fllis specie:-; survives in spraYf'd orrhards hecalls(-l it 

has df' v('lopNI stra ins ,,;th a hig-h df'!--'1'ef' of toleralll:(, 

to organi(' phosphatp insp" ti('idps. 'lII'h as azin

phosmethyl. that an' 11 S('d for con trol of thp ('od ling 

moth . / ,aspewesi" 1)()lI1ow' I/;1 1 LI, 

TIll' ovprwinh'rin/,( habits ofT. (){'cidl'l/lalis pia,· a 

sig-nificant roll' in its sllr\'i, 'al. If its pr('fern'd pn'y. 

the Mc Dallif'1 spidpr mitl' i,.; prl's('nt alld wint,>ring on 

til(' trunks of apI'''' trl'l's . T (){'cilll'l/lalis ,,-ill a lso 

"inter tlll'l'l' and pmha"'" 1)1' pmtl'( ,tpd fmm fn ','z in/,( 

by sno\\' t'OVl'r. If. on til(' otlll'r haml. till' Etlmp(,all 

red mitp i, the main pn'y . th(' n T. (){'I'iIl"l/lillis "ill 

spend th!' "intl'r in tht ' al'rial part.; of till' trf'1' on 

twigs (:,t(' . npar red 1l1itp winter egg-so ' I'IH'Sf' lo('a tioJls 

offt>r littlf' or no pmtl'l, tioll fmm cold " ,'atll('r . This 

was 1n'1I dl'mon,.;tratl'd aft,'r til(' \\'intl'r of II)(tll-hl) 

,dlf'1l tl'mperatllrt'S in till' ()kanag-a n Valky dmppl'd 

to _~" o C or 1"'\'I 'r , T ,)('('ill('lllillis sllHl'rt 'd almost 

otmpll'l" nlOrtalit, "llI'n' it wintl'n,d in til(' anial 

parts wht'Tt'as it slIn iwd ,,,ith littl,' mortalit\' ,rhf' rt, 

it \\'int.'rt'd <tn Ill(' tTllllks, 

In appl", orchards where integrated control is 

practised. E ltTop('an red mitf' and a ppl f' rust mite are 

g-plwrally present whereas thf' M('))ani('1 spidl'r mite 

i~ not. This is because T. occidelllillis is higbly ef

ficif'nt as a prf'dator of the McDaniel spider mite but 

much 1f'5s f' ffective against the o thPr two mites. In 

such orchards T. occidenl<ilis thereforf' winters 

mainly in the aerial parts of the tree 'Uld con

sequently is sllbject to periodic kills by cold winters. 

T. ' ilildiglill/s Schuster is the most abundant and 

often the only phytoseiid in nonsprayed orchards in 

thf' Okanagan. Similkan1een and Arrow Lake 

r('gions, I t has been collected from all the areas 

sampled including the high rainfall area of SeymollT 

Arm on ShlL5wap Lake. 

T. l'audif(lill/s is much more tolerant of cold than 

T. (){'eidl'l/lillis. Where the two mites wintered 

tog-etlwr in thf' ae rial parts of apple trees during 

periods of _~ :; o to -:150 C tlwre was almost I OO ~i 

sun'ival of T. cUlidiglwlS but almost lOW;, mortality 

of T. ()cl'id(>nlalis. Livf' T. ralldiglalls ,verI' also 

o,II('clt'd from tlw ~orth Thompson area after a 

wintf'r durin/,( which 11 temperaturp of -43· C was 

rp('Onled. This specips. IUllikl' T. occidentalis. 

sur\'i Vl's dllrin/,( I)(' riods of low prey df' nsity because it 

is al1l.> to fepel on pollpn 1 Putman 19621. Probably 

Ihe !--'1't'alest w('akness of this predator is its inability 

to sun'iH' til(' pesticides used in on·hards. Unlike T. 

()('Cillpllialis. it is very susceptiblp to the organic 

phosphat" ins('ctieides that are used for codling moth 

'~llltroi. 

T. m/lll1lbiellsis ClUUlt. C hant (11),,1), described 

this s r<'<:if's from a specimen he collected in 1956 

from wild chprry at Hedley. H.C. in the Similkameen 

Vall ,, \,. Sin!:1' thpn T c()llImbiellsis has been fOLmd in 

m".;1 art'a'; of the Okanagan 'Ulel Similkameen 

\,all.,y, . II is prpsent but less common in the Shuswap 

ml(1 Arrow lak f' di strict s. Vpry few specimens have 

aPlwarl'd in salllpips from non-sprayed orchards. 

AIl{'r thf' I'xtn>IllPly cold ,,;nter of 19()1!-()9 which 

""If'rl'ly rl'duc('d populations of T. occidenlalis. large 

populations of T. ('()llImbiellsis ' I't' ri' fOlUld in some 

oTt'hards. In 80m" instan(,es tlH'Y comprised close to 

'-,11';, of the phytose iid I)('pulation, However. in 1970 

when T (/{'cir/elllillis had n 'cm'pr!'d frolll thl' cold 

"inlt'r and was al a hi /,(h population dpnsity. T. 

('(J/lIl1lhi(,IISis accoullted for only about y " of thp 

phytos('iids in thost' orchards. TIll' apparent COIll

I_,tilion from 7'. ()('('idl' lIlalis Illay f'xp lain the ri se and 

fall of T. m/lll1lhiellsis I)('pltiations. However. 

1)t'I'au'<' thi" risl' of T. c()lllmiJiensis took place in 

"praYl'd orl'hards thl'rt, is g,"td r('ason to suspect that 

org-anophosphalt> rt'sistant strains of Ihis mit!' Illay be 

dp\,l'loping-, Hl'sistant strains would assi st intebrra ted 

",ntro!. 

LHill/,( 11(1)) and leI' and David 119681 showed 
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that T (weidelllalis does not fepd on pollen. Ipaw·s. or 
flUlg-ILS spores as ulternat.· food sourep, \\·hen prf'y 
mites an' not a"ailabl,'. Our ,'xI)('rilllpnts sho\\'t'd that 
'r. C()/uflli>ie l1sis is ahle to sur\·j\,p and lay eggs when 

fed u di!'t of pollen and tlwrefore should b(' able to 
suni\'(' during- tilt' "arly part of til(' l,'I'o\\ing- "pa5'1Il 
\\i]('n nlllllbers of prp\' mit!'s art' lo\\'. 

"h.' ·loseills miifTOIJi/IlS I Banksl . This was the 
In,st ,',mlllHln phytoseiid eoll .. t.:lpd in the Shuswap 
rp/!ion \\,h .. H · tl", annllal pr!'cipitation is :; (I-il ,~ (;111. It 
WR'; al", found in th,· A.rmw Lake district. It has not 
I'lt'pn tak rn in sa lllpies fmlll spraypd orchards or fmlll 
lUl\' on·hard in th ... Okana/!a n or Similkalll('en \'alle\'s 
,'xcppt f Will a non ,spran'd orchard \\('st of and ,~ O(l 

Ill. ab(l\p Oli\·('r. 

T. p.wi Scllf'lllt>n. T. fI .\Ti is probablY tl)(' Ix,,; t 
known and has th,' 1,'I" ' at(,5t \\orld \\id(' distribution 
of all n](,lllb('rs of tlIP family Ph~·tos .. iida.'. 1I",\,('\·pr. 
its dis tribution in the interior of Rritish Coillmbia is 
very lilllit .. d . It has I)('en tak f' n from nnnspra\'f'd 
appil' treps near C hri stina Laki' and in the Shuswap 
re/-.';on. partinrlarly anllllld Sicalllous and ;\Jara 
Lak .. wlwre it was the Illain sflPcies present. It. alon/! 
\\ith T. cill/dig/all.<. is the main Illitp pn·dator in a 
d\\arf apple orchard t hat is irrig-atf'd by owrhead 
sprinklt'rs at the SlInll1]('rland Rpsearch Station. 
Pl'rhaps O\'('rhead sprinkling- is creatin/! conditions 
;;imilar to thosp in high rainfall areas wl]('rt' T. I)\Ti is 
more (;Olllmon. If so. this predator Illay bf'(;omf' more 
\\idesprt'ad . as O\'e rhead sprinklin/! bt'(;oIllPS Illore 

\\'id"ly praetis:'(1. .-\c('ording- to Colly .. r II 9MI. and 

from obsl'n'ationi' hpre. T. InTi is an effective 
predator. It ('mud Iw vpn' IIs ... ful for control of 
phytophagtlll:i mitps in British Coitll11bia apple 
orchard" if or/!iUlie phosphate resistant s trains of thf' 
mitt' cmud be developed. 

111ill()r .'ip('cie .• 

'I'll(' follo\\-ill!! fin' ph~1os(' iids \\ erf' fOllnd only in 
certain coll pctions and in Vf'ry limited nllmhers and 
do not app ... ar \'t'ry promising- as prt'dators in apple 
orchards. 

'/'. s()/eigpr I Hib'lf!a l has bef' n found only in 
nonspn,,'ed orcitards at Silverton . Christina Lakp 
lUld at a hig-h .. hat ion I BOO m.1 in the Okanagan 
\'alley. 

'/'. arh()rCllS Chant is very similar in app('aran(;f' 
to '/'. m/wllhicllSis bllt has been fmll1d only one(' in a 
samplp from a scmi-ncg-I('ct('d applp orchard in 
SllIllllH'rland. 

T. smilhi S('hustf'r \\'as fmUlci on l\\i/!s from a 
ntlnsprm'pd applt' tr('e near \'aH'nby. 

,' /mhl,'Seills ('l/e/1I1/('ris Oudemans is usually 
fOllnd on 1m\' grO\\'ing- plant s inriuding g-rape \'ines 
Ililt was taken tlnC'e from a Ipaf sam pip tlf app le trees 
in Kelm\1la. 

.-1. /allacis IGarmanl is on,' of the most important 
phytosp iiel" in thl' east pm l,;nitpd States and is able to 
slln·i",· in "pra~ (' el or(;hards in :\1issouri I Poe and 
F:nns 11)1l(1I. I t is ('omparati\ 'ply s(;ar('1' in applp 
orchards of tlIP interior of Brit ish COlwllbia hilt a ff'\\, 
han' I"'('n takl'n from st'mi-nf'g-Ip(' ted appl ... trpt's in 
SlIlllm .. rland. 
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THE PSYLLIDAE OF BRITISH COLUMBIA WITH 

A KEY TO SPECIES 

R. L. KITC HIN G 1 

ABSTRACT 

A list is presented of the 38 pla nt-li ce or Psyllidae recorded from 

British Columbia . Keys to the species a re g iven with locality records, together 

with a n a dditional 28 species recorded from a djacent areas of Alberta, W ash

ington and Alaska. The keys are adapted from those given in m onographs by 

C raw ford (19 14), Caldwell (1938a) a nd Tuthill (1943) with the addition of ten 

species not included in thei r keys. 

INTRODULT10N 

The I' sy llidae I =Chermidae 1 of Briti s h 

Coitm1bia have bpen npglpcteo as a h'l'OIlP and no 

comprchensi\'p check·li st has bef'n pllblishf'ci , incp 

(10 \\1ws' 1/'1271 list which consisted of pig-ht spf'cif's 

ollly. Two l11onoh'l'aph5 O il thp l,.'I'OIlP for tl1l' wholf' of 

North Anwric<l have bePII prodllcpd. nanwly thosp of 

Crawford I If) 14 1 and Tllthill 1 1l)4:\ I. bllt til!' latter 

\\nrk covf'red thp slIb·f,unilips Triozinae 1md 

Psyllinaf' only. Other \\'rit prs. notabh KJ~ '\ er 

I 11)32hl . CaldwPiI II 'UI>. Il):\ 7. 1t)401. Strickland 

I I 'nil. I 'n'l 1 and J f' ns<'n 1 I'IS() I. haw' dp"TiiJ"d 

specil's and pllblisht'd rl'conls of the occllrren,·p of 

psyllid;; from l3riti sh Coillmbia and adja('ent arl'as 

and thf' list of Hemiptera of North America hI" \'an 

Dllzee Ill) I : 1 also contains some re('ords for the 

rf'l-,<ion. Thf' li st g iVl'n below is based IIpon thesp 

\\urks and IIpon till' collection of til!' la te W. (1mvnes 

preserv('(1 in the Spt'nc!'r Entomological 1\1l1sPllm of 

Sllbfamily : LlVlINAE 

G"nll,;: !,i"iil Latrpillp 

tht' Uni n·rs ity of British Coillmbia and brought to 

my att,'ntioll by Dr. G. G. E. S(,lIdder. 

CHECK·LlST OF THE PSYLUDAE 

RECORDED FROM BRITISH COL~mIA 

In thi s li st til(' nnnll'n('laturl' foll ows Crawford 

111114/ and Tllthill 11'14:\ / and. tllf'rpfore. conflicts 

to sonl!' (' xtPllt with that of Caldwell II '13l1a I. I base 

this choicf' on ,\'ha t apP"1lrS to bf' thp most common 

In><h'rn II sag!' both in 'iorth Amprica and among 

Europe1U1 \\'(wkf'rs Ipg. Klo('l and Him·b . 1'1()41. 

'Il l(' reff' rl'n"e foll,,,,-ing the a llthor and dat e of each 

!"ilx'('i(' ~ hriV('S til(' Sourc!' o f Illy n'corcl which is a 

pllblisl"'e1 ,\'ork ('x('('pt whpn c1nll\'ll from till' 

f)omlps' collection 1'(1"'\'nps coil.' 1 or from the notes 

of f)O\\1l!'S pr!';;en 'ed \\'ith the coli p, ·tion 1'f)O\\l1PS 

1~.t .. ,·I. I han' /-.<ivpn tlIP olell'st n·fpn·nc,,1 could find 

ill p""h ,'W'f' althollgh I do not ('Iaim that thf'se are 

th .. f'ar li pst re('ord ,; of til!' oCl'urrpnep of !'aeh specips 

in th.> provine!'. 

Spe('i('s: 

(1enll,;: 

Spe('ies: 

ellri,.;" Crald, >rd II) 14 

Ap/lillaril Fiirs t('r 

' f'id//IiI(' 1 Linllaell~ 111(01 1 

Crawford 1'1 I·t. 

[)..\\l1<'S "011. 
Kly\ .. r 1'I:\ :2 b 

J)omlt's 1'12: 

1)."'11PS ('Oli . 

Kly\'('r 1'1:\2h 

KJ~'\" 'r l'I:\2b 

Wadd .. 1i JlI.;:? 

mllliei" MaliI" IWI4 

anglls/iF'('nni" Crawford It) I I 

I'l'<t:iei I'at('h It) I I 

IldJII{OSil !, inCilidi t\ slmlpad 19 I (I 

1'<111('(.'I/I ·('r(' /I"i" Kkn'r 19:):2 

' per"i('ilria Cald",,·11 I 'n: 
I Instif ut e of An ima l Hl'soun:c Ecolo/l.\' , l i lliver:-; il ~' o f Hri li .-; h ~ Calthae is Ilot 3{'{'t'pt l'd hy {' aldwell (1!J:\i) as a l\orth 

Columbia. \ "a n('4)u\'e r .s. Canada. :\Illt'riran f.; p{·{'ies ilnd he has desni bcd sl'q>ral funhpf species 

includ ing pers icaria from Aorlh An1l'rical1 mltlerial previotl ... I.· .. 

<-l:-;cri h;lhle to ca lthae (see kc ~'s [l nd nOll's hl? low) . 




