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I INTRODUCTION 

The quantification of population and mortality data for insect 

peste of apple is necess&r7 if we are to gain :f"Undamental insight in 

the dynamics ot insect populations of the orcbard ecosystem. The need 

to quantify has recently been empha.sized (LeRoux, 1964a; 1964b) and 

the greater application, practical and scient !fic, or the quantitative 

resulte obtained for agricultural and forest insect pests has been 

demoœtrated (LeRoux et al., 196.3). 

Studies herein reported on the biology and dynamics of the 

O,Stershell saale, Lepidosaphes ulmi (L.) on apple in Que bec are an 

extension or the quantitative approach waed above and are designed 

mainlya (a) to obtain distributional data or the natural populations 

ot eggs, l.anae, and adults of this species, and on its mortality 

factors; (b) to develop a quantitative sampling plan to determine 

with biometrie precision and accuracy density levels ot population and 

mortality factors or all stages or l!· !!!!!t within and betwen gener

ations; and ( c) to construct lite tables tor endemie and epidemie 

populations or l!· ulmi with the object or d.etermining 1key1 regulat

ing factors in increa.ses and decreases of this pest. 

To this end sampling data on populations or all stages or l!• !!!S 

were collected :from the Macdonald Collage apple orche.rd during the 1963 

and 1964 growing sea.sons, and :from the Royal Montreal Golf Club apple 

orche.rd, Ile Bizard, Que bec, d.uring the 1964 growing eea.son. 

'l'his theeis ie a report ona (a) the lite history and habits 

or ~· ~ developing on apple, (b) the biometrie treatment or the 



2 

sampling data obtained in 1963 and 1964 for the field populations 

studied, {c) the sampling plan and lire tables developed ror this species, 

and (d) the interpretation or population analyses and the application 

or the results. 



II REVIEW OF LTI'ERATURE ON L. ULUI 

A. SYSTEMATIC PCSITION 

The Qystershell scala, originally described by Linnaeus in 

1758 as Coccus ulmi, has over the years been given six generic names 

(Fernald, 1903) notably, Coccus (Linnaeus, 1758), Chermes (Geoffroy, 

1762), Diaspis (Costa, 1835), Aspidiotus (Curtis, 1843), MYtilaspis 

(Baerensprung, 1849), Lepidosaphes (Shimer, 1868), and twe1ve specifie 

names (Griswold, 1925). The more important syno:eyms for this species 

have been listed by Ferna1d (1903) and Kosztarab (1963). Ferna1d, in 

1903, finally assigned to this coccid the specifie name of Lepidosaphes 

ulmi (L.) a name under which the species is sti11 recognized today. 

The systematic position of !r• ulmi is as fol1ows: 

Or der Homoptera 

Sub order Hemiptera 

Super fami1y Coccoidea 

Family Coccidae 

Sub family Diaspidinae 

Tri be Diaspidini 

Ge nus Lepidosaphes 

Species EÈ!!! 

Specimens eollected in the course of the present stUdy (1963, 1964) 

from the Macdonald Collage and Ile Bizard apple orchards were identi

fied by Dr. w. R. Richards of the Entomology Research Institute, ottawa, 

as of Lepidosaphes ~ (L.). 
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Réaumur (1738), who was the f'irst careful. European observer of 

this ecale, noticed the resemblanoe of the shell of this insect to that 

of a mussel and gave it the name 1mussel scale', a name by whioh it is 

still commonly known in France, England and New Zealand. Early workers 

in the united States referred to it b;r several common names such as 

the apple bark louse (Shimer, 1868) and the Qystershell bark louse 

(Walsh, 1S6S). Richards (1961) who reoently worked on the lire histor;r 

of the so oalled Qystershell soale Quadraspidiot~ ostreaeformis (Curtis), 

in New Zealand, refers to ~· ~ as the mussel scala. The common 

name now officially recognized for this species in North ~marica, as 

approved by the Entomologioal Society of' America (Laffoon 1960) is 

'Qystershell scale'. 

B. HISTŒ!CAL STUDJES 

Several authors have carried out etudies on the life histor;r, 

development, biology and morphology, of this inseot (Fi teh, 1856; 

Walsh, 1868; Shimer, 186S; Oornstook, 1881; LeBaron, 1870, 1871; 

Riley, 1869, 1S'73; Newstea.d, 1900; Frank and Kruger, 1900; Bouchè, 

1901; Quaintanoe and Sas aoer, 1910, 1916; Oeasar, 1914; Tot hill, 

1919; Griswold, 1922, 1925; Shotwe 11, 1923; Heriot, 1931, 1934; 

Suter, 1932; Koronoes, 1934; Ferris, 1937; Boratynski, 1952b; 

Kosztarab, 1959, 196.3; Ghauri, 1962). Comstock (1S81) seerns to have 

been the first to suggest that real differences exist between !t• ~ 

developing on apple and on various ornamentals. Cookerell (1895) and 

Frank and Kruger (1900) independent1y f'ound tha.t fema.les of this species 

developing on apple, plum, thorn, popla.r and willow differed in the 
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number of eireumgenital pores. Glen (1920) eounted the pores of~· 

~ developing on various host plants and reported real differences 

between the forms he examined of this speeies. Griswold (1922) exa

mined a long series of female specimens from apple and li1ae and 

concluded that generally the nnmber of cireumgenital pores is greater 

for forms of ~· ~ developing on lilae. Shotwell (192.3), Suter 

(19.32) and Balaehowsky (1954) have also reoognized different forma 

of 1• ~ on different host plants, and two races, one parthenogenetio 

and one bisexua1, have been deseribed by Thiem (19.3.3) and Danzig (1959). 

In Canada. Piekett ~ .!!· (1946), Lord (1947) and Lord and Ma.ePhee (195.3) 

have worked, generally, on populations of the Oystershell seale and 

its principal natural anemies, while in Moseow, Smirnov and Polejae:t:t 

(19.34, 19.35) have worked on the density of 1• ~ populations and on 

the sterility of females, and Yakubova (19.35) has dealt with body aize 

and fertili ty of the species. However, no author, anywhere, has to 

date made a detailed field study of this speeies and its natural morta

lity factors on apple. 

C. GEOORAPHICAL DlSTRIBUTION 

1:• ~ is wide1y distributed over the face of the earth occurring 

as a pest in all major apple growing regions of the world (Griswold, 

1925), notably, in Europe, North and South united States, Canada, 

Hawaiian Islands, Japan, Atrica, Australie., New Zealand., South America 

etc. This species is not known to be present in Tropical and !retie 

regions. 1:• u1mi is of European origin and the first account of it in 



North America, in Maine, was given by Perley (1796). Ifoward (1894) 

reports tha.t by 1835 the coccid ha.d sprea.d to New England, by 1854 

to New York, Pennsylvania and Chio, by 1868 to Iowa and Missouri, and 

by 1872 to Georgia, down the Atlantic coast and to Washington, Oregon 

and British Columbia in the Pacifie area. 

It has not been possible to trace the exact date of entcy of' 
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.!!• .!!!S into Canada. Mention of' the presence of' the speoies in Ontario 

was .f'irst made by Bethune (1871) who oommented in the First Annua1 

Report of' the Entomological Society of' Ontario tha.t a Mr. Glover, 

reported on in the 1Cana.da Farmer• f'or 1869, ha.d saved two apple trees 

from bark lice destruction by dashing over them in early winter a quan

tity of' lye le.f't a.f'ter soap ma.king. Lacking proor o.f' an exact date 

or entry of' this species into this country I have accepted (with reser

vation) for purposes of' this thesis the 1869 date as the earliest 

record of .!:!• ~ in Canada: i.e. 1 a date two years earlier than 

that given f'or the first entcy of' the speoies into British Columbia. 

In North America .!=• ~ is primarily a pest of apple although 

it bas a wide range o.f' food plants. It is most commonly .f'ound on 

lilao, willow, pear, biroh, e1m, popla.r, etc. (Comstook, 1916; Griswold, 

1925). Quaintance and Sassoer (1910) list a hundred and twenty-eight 

host plants for this speoies. 

In order to obtain complete information on the distribution of 

.&• ~ in different apple growing regions of Canada and Eastern United 

States, as well as to obtain an indication of' the presence of the 

species in certain parts of Europe, requests were sent to workers in 

these areas for specimens and f'or information on host plants, types 



or infestations and presence or absence of male saales. Specimens 

of the eoeeid on host plants other than apple were also requested. 
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The following is a list of workers to whom letters were addressed with 

notes on the pertinent information reeeived. 

C. V. G. Morgan, Entomology Laboratory, Summer land, B.C. 
Host plants: Apple, Native willow, Red osier dogwood, Poplar. 
Male se ales: No record. 
Distribution: Common; during the last two yea.rs increased 

on apple. 

A. Hikiehi, Entomology Sub-station, Simcoe, Ontario. 
Host plants: Apple and White ash. 
Male seales: No record. 
Distribution: Rare, traces only. 

Wm. L. Mnam, Vineland Station, Ontario. 
Host plants: Willow, Lila.c, Juglans einerea.. 
Mal.e scales: No record. 
Distribution: Rare, most sca.les destroyed by predators of 

parasites. 

Dr. w. R. Richards, Entomology Researeh Institute, ottawa.. 
Only one slide from ottawa, and a few from B.C. in the collection. 
Male saales: No record. 

c. w. Maxwell, Research Of'ficer, Researeh Bra.neh, Fredericton. 
Host plants: Apple, Lilac and various shrubs used for hedges. 
Male saales: No ree ord. 
Distribution: Very eommon pest. 

F. T. Lord, Research Station, Kentville, N.S. 
Host plants: Apple. 
Male seales: No record. 
Distribution: Very eommon, and was , several years a. go, about 

the worst pest or apple in Nova Sootia. 

B. Parent, Research Station, St. Jean, Quebee. 
Host ktlants: Apple • 
Male soales: No record. 
Distribution: Common in all apple growing regions of south

western Que bec. 

Dr. L. w. Boulanger, Professor of Entomology, University of Maine, 
Orono , Maine • 
Host plants: Apple. 
Male seales: Not present. 
Distribution: Rare. 
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Dr. 1l. Kosztarab, Assooiate Professor of Entomology, Virginia, 
Polytechnio Institute, Blacksburg, Vir~inia. 
Host plants: Catalpa. speciosa (WarderJ ~ sp. Fraximus 

americana, Poplar, Salix sp., Ptelea trifoliata. 
Male scales: Present on Chio material. 
Distribution: l6.chigan, Ohio, Virginie.. 

J. E. Appleby 1 A.ssistant Entomologist, nlinois Natural History
Survey, Urbana, nlinois. 
Host plants: Cotoneaster divaricator. 
Male scales: Not round. 
Distribution: Common. 

G. w. Dekle, Div. of Plant Industry, Florida Department of Agri
culture, Gainesville, Florida. Specimens sent from Ogden, utah. 
Irost plants: Paeonia sp. 
Male ecales: Present. 
Distribution: Not given for utah. 

Dr. P. DeBach, Professor of Biological Control, Riverside, Californie.. 
Host plants: Cele.strum scandeus from material collected 

in Greece. 
?!ale ecales: Present. 
Distribution: Not mentioned. 

Dr. z. Kaweeki, Katedra Zoologii s. G. G. w. Warsaw, Poland. 
Host plants: guercus sp. 
Male scales: Present. 
Distribution: Common. 

Dr. K. Boratyski, Department of Zoology & Applied Entomology, 
Imperial College of Science & Technology 1 South Kensington, 
London. S.W.7. 
Host plants: Vaccinium m;yrtillus , Calluna yulgaris • 
Male sca.les: Present. 
Distribution: Not mentioned. 

Dr. W. Rings , Ohio Agricultural Expt. Station, Wooster, Ohio. 
Host plants: Apple, Carolina and Lombardy poplar, Lilac, 

Horse chestnut, Buckeye, Ash, Cottonwood, 
Willows, Red twig dogwood. 

Atale scales: No information given. 
Distribution: Common, prevalent and destructive on shade 

and forest trees. 

In Canada !!• u1mi has been reeorded (Fig. l) in all apple growing 

regions of Quebee, Nova Seotia, New Brunswick, Ontario, British Columbia, 

Prince Edward Island, Alberta and Manitoba. A detailed list of Cana.dian 

looalities (Creelman, 1965) from which the speoies has been reported is 

given in Table I. 



TABI.E I 

Distribution records (1963-1965) for 1· ulmi on apple as well as on 

other hosts in eight Canadian provinces. 

Agassiz 
Glenmore 
Harrison 
Ke.mloops 
Kuper Islands 
1\üssion 
New Westminster 
Oliver 
Peaehland 
Royal Oa.k 
Surruner land 
Vernon 

Brooks 

Alfred 
Alviston 

JIJorden 

Berlin (Kitchener) 
Carnarvon 
Clarence 
Dut ton 
Galt 
Grimseyl 
Ida 
Islington 
London 
Marmora 

British Columbia 

Coldstream 
Grand

1
Forks Valley 

Kaslo 
Kelowna 
Lillooet 
Naramata 
N. Nicoaman1 

Osoyoos 
Pentieton 
Rut land 
Trail 
Victoria 

Alberta 

Edmonton 

Manitoba 

Dunean1 

Haney 
Kaledon 
Keremeos 
Lulu Island 
Nelson 
Okanaga.n Centre 
Oyama 
Port Coquitlam 
Salmon Arm 
Vancouver 
West bank 

Le th bridge 

Winnipeg 

Ontario 

Algoma 
Apple Hill 
Billings Bridge 
Cedar Springs 
Clarksburg 
Eganville 
Glen Sandf'ield 
Guelph 
Ingersoll 
Jordan Harbourl 
Manitowaning 
Mexville 

Almonte 
Be arnaville 
Camp Borden3 
Chatham 
Cobourg 
Fonthill 
Gorrie 
Hamilton 
Innerkip 
Kinburn 
Markham 
'rountain 
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Niagara Falls 
Osgoode Sta. 
Parry Sound 
Plantaganet 
St. Catharines 
Simcoe 
Sunderland 
Vine land 
Willowdale 

Abbotsford 
Beaconsfield.3 
Buckingham 
Covey Hill 
East Angus 
Huntingdon 
Ile d'Orleans 
La Trappe 
Magog 
!-Torth Hatley 
Que bec 
Saguenay2 
St. Boniface 
St. Felix de Kingsley 
St. Lambert 
Ste. Rose de Watford 

Bar ker' s Point 
Chipmanl 
French Lake 
Lakeville 
rtiaple Glen (Northum

berland) 
Sackville 
Woodstockl 

TABlE I (conttd) 

Ontario (cont•d) 

North Gower 
Oshawa 
Pembroke 
Port Hope 
St. Thomas 
Sparta 
Toronto 
Vineland Sta. 
Windsor 

Que bec 

Athabaska 
Beaupre 
Clarenceville 
Cowansville 
Frelighsburg2 
Ile aux Coudres 
Johnville 
Lotbiniere 
1\mbleton 
Notre Dame de Grace 
Riviere-du-Loup 
Ste. Anne de Bellevue 
St. Cons tant 
St. Hilaire 
St. Mathieu 
Wolfe2 

New Brunswick 

Bart on 
Douglas 
Gage town 
Long Reach (Kings) 
Moncton 

St. Andrews 

Orillia 
ottawa 
Peterborough 
Princeton 
Sault Ste. Marie 
Strathburn 
Vanburgh 
Wem.yss 

Ayer's Cliff 
Bonaventure2 
Oompton2 
Dorchester2 
Hemmingford 
Ile Bizard 
Kamouraska 
Mlcdonald Oollege 
Montreal 
Pontiac2 
Rougemont 
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Ste. Anne de la Pocatiere 
St. Elphege 
St. Jean 
St. Pascal 

Chathaml 
Fredericton 
Kingsclearl 
Lower Queensbury 
River Gla.de 

Sussex Corners 



TABIE I (cont td) 

Nova Scotia 

Annapolis Royal Berwick 
Chester Glace Bay 

Canard 
Gr afton 

u 

Kentvillel Meteghanl 
Sheffield Mills (Kinga) Trurol 
Westport Weymouthl 

New Glasgow 
Timberlaa P.o. (Halifax Co.) 
Yarmouth 

Montague! 

Prince Edward Island 

o•Learr 

1 Recordad by Tothill (1919). 

Paake 

2 Recorded by B. P. Parent, Research Station, Canada Department of 
Agriculture, St. Jean, Que. 

:3 Recorded by s. Se.marasinghe andE. J. LeRoux, Macdonald Collage. 



Fïg. 1. Known distribution of 1• ~in Canada 1963-64. 
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III EX'l'ERNAL 1œPHOLOGY OF L. ULMI 

A. PRESJ!:RVING AND MOUNTING PROOEDURE 

To check on the morphology of !f• ulmi apple twigs containing 

all stages of the coccid were collected from the Macdonald College and 

Ile Bizard experimental plots during each or the 1963 and 1964 growing 

seasons. Twigs with ecales were preserwd in formal aoetic alcohol; 

specimens removed from the twigs preserwd in 70 per cent alcohol. 

For temporary" mounts eggs were cleared in cedar oil three to fiw 

minutes and mounted in Hoyers medium. First- and second-stage l.arvae 

and adulte were cleared in 10 per cent KŒ for 10.15 minutes ( under 

a desk lamp) and the gut contents pressed out of the body-. Specimens 

were then transrerred to 70 per ceut alcohol for 10 minutes and then 

mounted in Hoyers. For permanent mounts larval and adult specimens, 

cleared as above, were transferred first into acetic acid alcohol for 

10 minutes, stained in ac id fuchs in for f'ive to eigbt minutes, then 

transferred to 95 per cent and absolute alcohols, each for about ten 

minutes, then cleared in clave cil and mounted in Canada balsam. For 

permanent mounts, the mounting procedw:-e e:x:cept for slight changes in 

time, is essentially that followed by Kosztarab (1963). 

B. IJF.SCRIPTION OF STAGES 

1. Eggs 

Eggs or .&• ulmi are minute, milk.y-white in colour, ellipsoidal 

in shape, œrrowly- elongate with sides parallel, and slightly round.ed 
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Fig. 1 A. External view of 1• ulmi eggs :found 

wi thin sca.les • 



at each end (Fig. lA). Most of'ten the eggs tend to lose their normal 

shape when oompressed and closely paoked beneath the parent scale 

(Plate In C). Specimens examined in the study varied in length from 

0.27 mm. to 0 • .31 mm. and in width from 0.14 mm. to 0.15 mm. Measure

ments for eggs , larval and adult stages of' the Macdonald and Ile Bizard 

populations are given in 'l'able n. 

Eggs are observed to be covered wi th a f'ine waxy powdery 

substance, which at low magni:f'ications {X7) appear as mimte prom.in

ences on the egg chorion. 'l'his we:xy substance serves as an adhesive 

and keeps the eggs lightly glued to each other when they are under 

the parent ecales. 

Freshly laid eggs examined in September, and overwintered eggs 

examined in May, were milky-white in colour and opaque (Plate niC). 

This colour changes to a crea.my-yellowish brown (Plate niD) a f'ew 

days bef'ore hatching, at which time the developing embryo with f'olds 

in its anterior region can be observed within the egg. Approximately 

about two daye later the mouthparts with a prominent ring-shaped labium 

appear. Coincident with this development is the f'aint appearance of' 

the legs f'olded in position on the ventral side of the body. Wb.en the 

embryo has completed its development, the egg chorion splits length

wise about hal:r way down the egg surface and through this slit emerges 

the f'irst-stage larva. Heriot {19.31) who stud.ied the incubation of' 

1• ~ eggs in greater detail has made similar observations. 

2. First-stage larvae 

The f'irst-stage larvae are active little crawlera, elongate 

15 
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TABIE 2 

Mean lengtb (L) and width (W) measurements (in mm.) for ~· u1mi (L.) eggs, larvae 1 and 2 and adulte 

developing on apple in the Macdonald Collage and Ile Bizard experimental plots 1963-64. 

MACDONALD 1963 MACDONAW 1964 liE BIZARD 1964 

L w L w L w 
!l:ggs 

N 10 10 10 
Mean .316 .155 .313 .156 .299 .141 
Range .26 .. ..36 .14- .16 .29 - .32 .14 - .16 .26 - .32 ·14 - .16 
Si .o06 .006 .003 .003 .o06 .04 

Larvae 1 

N 25 25 25 
Mean .292 .13.3 .341 .15.3 .30.3 .157 
Range ·24 - .32 .09 - ·14 .30 - .36 .12 - .14 ·24 - .35 .12 - .20 
Sf .005 .003 .005 .004 .006 .004 

Larvae 2 

N 15 15 15 
Mean .79 ·42 .77 .36 .77 .36 
Range .75 - .82 .32 - .;o .70 - .fr! • .30 - .45 .55 - .87 .25 ... ·42 
Sx .0001 .012 .012 .014 .023 .012 

Adults 

N 15 15 15 
liban 1.31 .60 1.56 .73 1.42 0.6; 
Range 1.20 - 1.50 .;o - .75 1.;o - 1.67 .6.3 - .ss 1.12; - 1.40 .55 - .75 
S:t: .0.39 .064 .020 .0.31 .0.37 .013 

~ 
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and ovoid in shape, extremely thin, and dorsoventrally flattened. 

They are crea.rn;v-white in colour, except for the extrema anterior and 

posterior regions which look slightly more sclerotized and yellowish-brown 

in colour than the rest of the body. The body size varies in length 

from 0.29 mm. to 0.34 mm. and in width from 0.13 mm. to 0.15 mm. (Fig. 2). 

Larvae in this stage possess a pair of simple eyes, anterior 

and ventral to whioh is looated a pair of si:K:-segmented antenna.e. 

The basal segment (scape) of eaoh antenna is broader than the other 

segments - the next four being similar in shape and appearance and 

the terminal si:K:th segment being narrowly elongate and ending in a 

distinct seta. Smaller seta.e numbering from three to rive may also 

be found on the other segments. Ventral and mesal to the antennae is 

a pair of tubular spinnerets eaoh having the oharacteristic shape of 

a figure of 8 • 

.!:!• .!:!!.!!: first-stage larvae have three pairs of short atout legs, 

eaoh consisting of a caxa, trochanter, femur, tibia, tarsus, and pre

tarsus (single olaw) (Fig. 2). Around the claw arises four knobbed 

digitules, paired, one pair slightly shorter than the other. 

Segmentation in the abdominal region is distinct, each segment 

bearing a pair of short gland epines bulbous at the base. In the 

terminal region of the pygidium is a pair of widely separated median 

lobes mesal to whioh arises a pair of long filamentous threa.d-like 

setae. Carnigie (1955) refere to these structures in 1• beckii as 

anal filaments and believes that they aid the crawlera in anchoring 

themselves when feeding and in righting themselves when overturned. 

He also claims that these structures serve as parachutes for crawlera 
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Fig. 3. Diagrammatic representation ot .L• ~ !1rst-stage 

larval mouthparts. 
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dispersed by the wind. 

The mottthparts in the first-stage larvae are adapted for pierc

ing and sucking and consist of a one-segœnted labium and paired 

mandibular and ma.xillar;r stylets (Fig • .3). The stylets when retracted 

into the body are looped in an internal pouah, the crumena ( normally 

very difficult to observe), which e:x:tends t'rom the base of the labium 

to the abdominal region. The labium llhen viewed ventrally, is a 

cu.p-shaped ring lilœ chitinous structure with the basal portion sunken 

into the face of the insect. Wi thin the eup is the labial groove, and 

within this groove is located the labial clamp, a two piece, flap-like, 

sclerotized structure. MUscles attached to this sclerotized area 

regulate pressure on the bristle fascicle. A diagrammatic representa

tion of the structure of the mouthparts of a nawly-emerged tiret-stage 

larva is given in Figure .3. Heriot (19.34) discusses the renawal and 

replacement of stylets in sucking insecte and speeifieally refere to 

changes in these structures in L• B!!Ê:' and Boranyovits (195.3) dis

eusses the biology of armoured ecales in general and the development 

of the mouthparts in particular. on moulting the insect remains ,!!! 

situ, the dorsal skin hardens, thickens, and f'orms the first dorsal -
e:xuviae or ecale covering (Fig. 5). The ventral e:xuviae is shed along 

with the mouthparts, legs, etc., and the newly-emerged second-stage 

larva comas briefly into contact with the bark surface • 

.3. Second-stage larvae 

Second-stage~· ~ larvae are creamish-white in colour and 

distinctly pear-shaped (Fig. 4). The antermae are reduced each to a 
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single tubercle bearing a terminal seta, the legs are lost and the 

eyes have disappeared. The body size varies in length from 0.71 mm. 

to 0.?9 mm. and in width from 0 • .36 mm. to 0.42 mm. The regions or 
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the body are: (a) the head, indistinguishably fused to the prothoracic 

segment; (b) the meso- and the metathorax; and (c) eight visible, 

though fused abdominal segments. In the cocoids generally, JlacGillivray 

(1921) refere to the combined head and thorax as the cephalothorax, 

and r~Kenzie (1956) calls the combined head and first two thoraoio 

segments the 'prosoma •, and the metathorax and the abdomen as the 

'post sona ' • 

Posterad of the body from the firth segment onwards, segments 

are imperceptibly fused to rorm the region of the pygidium, a sclero

tized yellowish-brown plate. In the second-stage larvae the median 

lobes have moved mesally, are larger and distinct, and are notched 

at their sides. Lateral to each median lobe is a smaller seoondary 

lobe. Dors ally on eaoh side of the pygidium are looated four large 

gland openings each positioned approximately equidistant from the other. 

The first opening is found near the median lobe and the last near the 

fifth segment. Lateral to eaoh gland opening is located a gland epine. 

The anus which is a circular opening is situated medially in the dorsum 

of the pygidial region. Small tubular microducts are located ventrally 

in the thorax, and larger macroducts dors ally in the abdomen. On 

moulting the dorsal skin or exuviae {Fig. 5) of the second-stage larva 

hardens, as in the case of the first moult, and forme the second scala 

oovering. The ventral skin or exuviae is shed and the insect is again 

temporarily in contact with the bark. The long stylets (shed along 
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with the ventral exuviae) remain embedded in the tissue of the host. 

As stated by Heriot {1934) and Boranyovits (1953) a new set of stylets 

is formed coiled within the head previous to each moult. 

4• Adult females 

The newl.y'-formed adult f'emale is similar in shape to the 

second-stage larva but is muoh larger in size and more complex in 

structure (Fig. 6). Body size for this stage varies in length from 

1.31 mm. to 1.56 mm. and in width from 0.60 mm. to 0.73 mm. The adult 

female is easily recognized by the presence, ventrally, of a distinct 

vulva partl.y' surrounded by groups of perivulvular pores. These pores, 

also known as circumgenital pores, are variable in DUI'Ilber (apprax:imately 

5 to 17; Newstead, 1900) and are arranged in five groups: one anter

ior; two latero medial; and two lateral. The region of the pygidium 

is well-developed and the two median lobes are closer together than 

in the previous stage and notched at their aides. The secondary lobes 

are clert. On each side of the pygidium are six gland openings, 

lateral to each of which is a pair or gland epines. On the lateral 

sides of' the abdomen, in the region of the intersegm.ental lines of 

segments two and three, three and .t'our, and .t'our and f'ive, w f'ind a 

short heavily sclerotized spur. Located on the dorsal side of the 

body are well-defined maoroducts, variable in number, which generally 

line the posterior limit or each abdominal segment. These ducts are 

named according to their position as marginal, sub marginal, or median. 

Small scattered groups of microducts are also located dorsally in the 

thoracic segments. Tiro pairs of thoracic spiracles 1 an anterior 



Fig. 6. Dorsal and YeDiira.l news of L. ulm1 a.dult f'ema.le. --
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mesothoraeic pair (normal~ loeated above and alongside the mouthparts), 

and a posterior metathoraeie pair (in the metathorax) are clea.rly 

visible in both the second-stage la.rva and the adult. Assoeia.ted with 

the mesothoracia spiracle are one or more spiracular dises. The a.n

tenna.e are reduced to minute tubereles and the stylets are long aoiled 

loops. 

When tully developed the adult female fills up the entire spaee 

within the saale and lies complete~ aoncealed within it. The 

fully-formed seale is now made up of two larval exuviae (the first and 

second scales) and the adult scale. This structure is long and oylin

drieal and bas faint eoncentria ma.rkings on its outer surface (Fig. 8). 

In length it is apprax:imate~ 2.8 mm. and in width O. 74 mm. Adult 

saales are light-brown to da.rk-brown in oolour, thiek and shiny in 

texture. Old overwintered saales are greyish-brown in oolour due to 

the bleaohing action of weather. 

C. CHARACTEP..S JMPŒ.TANI' IN THE IDENTIFICATION OF STAGES 

To determine if stages of the Oystershell saale in different 

apple growing regions or Canada were identioal to those round in the 

Macdonald Collage and Ile Bizard apple orehards, body lengths and widths 

of eggs and adults were neasured for eaeh population and compared 

(Table 3). Cha.raoters round typieal and aommon to eaoh of the stages 

in all populations are also listed as follows: 
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N 

Mean 

Range 

8:2 

N 

M9an 

TABLE 3 

M.lan length (L) and width (W} measurements (in mm.) for b• ~ eggs and adults deve1oping on 

apple in the different apple growing regions of Canada and in :rJS.ine. 

EGGS 
B.C. OOT. QŒ. N.B. N.S. 

L. w. L. w. L. w. L. w. L. w. L. 

10 10 10 10 10 

.30 .16 .30 .1; .31 .17 .30 .17 .29 .1; .29 

e 

MATIE 
w. 

10 

.15 

.28-.31 .14-.16 .28-.32 .13-.16 .29-.32 .14-.16 .29-.33 .13-.16 .26-.30 .13-.16 .28-.32 .14-.16 

.003 .003 .oo; .004 .003 .003 .004 .001 .oo5 .004 .009 .003 

ADULTS 

15 15 15 15 15 15 

1.47 .60 1.25 .59 1.25 .57 1.26 .68 1.33 .;s 1.27 .57 

Range l.37M1.62 .52-.65 1.07-1.4 .45-.65 1.07-1.42 .;o-.62 1.2-1.6 .;o-.62 1.07-1.4 .;o-.6; 1.050.1.45 .30..70 

sx .025 .on .014 .031 .ov .Oll .031 .011 .046 .012 .037 .016 

~ 



Stage 

Eggs 

30 

Charaeters typica1 of ~· ~ 

Mil.k.y white 
and opaque 

Length .29-.30 mm. OYoid with Mean no. of 
Width .14-.16 mm. wa:ry partie- eggs per saale 

les on surface usUI!tl.ly' 
of chorion 50..64 

Larvae 1 Creamish white Length .29-.34 mm. Six segmented Legs end in 
single claw 
and 4 digi
tul.es 2 of 
whioh are 
shorter. 

ova1 in shape and Width .13-.15 mm. antennae with 
two yellowy bram 3 to 6 epines 
areas at anterior 
and posterior ex-
trem.ities. 

Larvae 2 Pear shaped Length • 77-.79 mm. Antenna red- Pygidia1 
ereamish white, Width .36-.42 mm. 
yellowieh brown 
sclerotised post-
erior region. 

Adulte Creamish yellow Length 1.25-1.47 
abdomen 2-4 mm.. 
segments with Width .57-.73 mm. 
selerotized 
spurs. 

uoed to single region bas 
tubercle with 4 large gland 
terminal seta. openings, 2 

median lobes 
& 2 lateral 
lobes. Peri
vul.vular pores 
& vul.va not 
present. 
Legs absent. 

Region of 
pygidium has 
6 large gland 
openings. VUlva 
with 5 groups 
of perivul.vular 
pores reg\ll.ar 
in arrangement. 
Grotl.p of dorsal 
duots extend. 
from 6th seg
ment to anus • 

Adult scales1 Light brown to dark brown in coloar. Long and narrow, 
thiok and shiny texture, with semi-circUl.ar bands or 
rings on the sarfaee. On the average is 2.8 mm. in 
length and o. 74 mm. in width. 

1 Onl1 female ecales examined; male ecales were not obtainable on 
apple 8.'011fhere. 
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Body measurements for stages of .&• ~ in the Macdonald Collage 

and Ile Bizard populations did not differ significant~ t.rom measure

ments obtained for similar stages in other populations. The mean number 

of eggs per scale for different populations ranged from 50 to 65, with 

the greatest numbers of eggs being found under the longest scales. 

'l'his relationship between body length and egg numbers was particularly 

evident for scales of the Macdonald Collage and Ile Bizard 1964 popu

lations. Yak.ubova (1935) showed a similar positive correlation for 

the se characters. Using the charactars mentioned abova i t bas bean 

possible to recognize all stages of .!!• ~ e:x:amined in the coursa of 

this study. Whila it is true that marzy- characters of !:• ~ larvaa 

and adulte are common to the Gems Lepidosaphes, it is equaUy true 

that characters such as shape, colour, arrangement and position of 

dorsal duots, presence of spurs and groups and nwnbers of perivulvular 

pores are typical of the specias and particularly prominant in adult 

I:• ~ females. For example, I:• !!!! on Catalpa speoiosa is reddish-yellow 

in colour (Kosztarab 1963) while it is creamish-w"hite on apple, also 

1• beckii females on citrus, which show a very close resemblance to I:• 

ulmi females on apple, lack the marginal sclerotized spurs, but have 

abdominal sclerotized bosses. The converse is true for !:• ~· Hence, 

for field populations of the Oystershell scale on apple, cbs.racters 

specifie to each stage as given above, coupled with information on 

habits and structure, will assure undoubted identification of the species. 



IV. BIOLOGY AND LIFE H!STCRY OF L, ULMI 

ON APPIE IN )lUEBEC 

A. LM HISTŒY AND BERA.VIOUR 

l. Adult scales 

The OyStershell scale is a eommon, though not serioœ, pest 

of apple archards in Quebec and is f'ound in every major apple growing 

region of the province. The species leads an extremely quieseent lif'e 

and at low densities inf'ests mainly young twigs (Plate I, B and C) and 

terminal shoots of all age classes of apple trees, At high densities 

larger branches, bark, and frUit are inVaded. A.t these densities the 

scales tend to orowd together, are varioœly curved in shape and over

lap one another in dense accumulations (Plate II A). Damage to the 

trees results mainly from the remaval of sap. 
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In Quebec It• ~ has only one generation a year and overwinters 

in the egg stage. OV'erwintered eggs are always concealed beneath the 

parent scale, along with the shrivelled body or the remale, and range 

in number from 20 to llO per scale. Eggs are deposited in late August 

and early Septem.ber of each year. 

2. liatching and emergence 

liatching of eggs talees place mainly in late May or ear ly June 

and the length or the hatching period depends upon the weather. 

Several successive warm daye (daily maximum of' 70'?) in late May will 

result in maximum hatching or eggs wbile several days or cool weather 

(maximum of 60'?), during the same period, will delay maximum hatching 
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till early June. For exa.mple, eggs on twigs tak:en in the Macdonald 

Oollege apple orchard on May 12, 1963, and left at room temperature 

(72o.F)' hatched on the 23rd or :rtly, while hatching or eggs in the field 

did not tak:e place till the 6th of June. Simila.rly hatohing or eggs 

in the M'a.cdonald Oollege orchard (protected) in 1963 and 1964 generally 

took place a week earlier than hatching at Ile Bizard (open). HUlley 

(1962) also reported that higher temperatures speed up the rate of egg 

development and correspondingly the rate of hatching. 

In the present stUdies eggs at the posterior end of the saales 

were observed to hatch first. :rt is possible that these eggs wb.ich 

are laid tirst mature first. All :newly-emerged first-stage la.rvae 

(crawlera) (Plate IV A) leave the parent scale through a sme.ll space 

lett at the posterior extremity or the incomplete ventral scale. The 

parent scale is somewhat incompletely attached to the host plant at 

this point, thus providing the space necessary for escape. The 

first-stage larvae (Plate IV A) are the only dynamic forma of !t• ~ 

in the lite his tory of this parthenogenetic strain on apple. 

A count of empty egg shells under the scales will usually indi

cate the munber of fertile eggs deposi ted by the females. The empty 

egg shells remaining after emergence or the J.a.rva.e look like tiZJT bits 

or lens paper. 

3. First-stage larvae 

Newly-emerged crawlera remain inactive tor a few minutes beneath 

the parent scale before moving slowly to the outside. Once out of the 

scales they crawl actively on twigs and branches, and sometimes on 



leaves, looking for a suitable feeding site on which to become attached 

to the host. Griswold (1925) reported that crawlera or L. ulmi talœ --
an hour to settle upon the host and Quayle (193S) that crawlera of 

~· beckii wand.er about the host for approximately three daye, though 

most become settled within a day. Contral"'1 to this, Carnigie (1955) 

round that the wand.erings of ~· beckii last for approximately two hours. 

Crawlera or~· ~ observed in this study established themselves on 

the host in approx.imateq 15 to 20 minutes (as revealed from laboratory 

observation) and maey of the first-stage larvae tend.ed to congrega.te 

in close prox.imity to the parent scala (Plate IV D). 

In the populations studied,only a few first-stage larvae estab

lished themselves on fruit and trunk. Quite a number of larvae migrated 

to the developing leaves and died, and only those that established 

themselves on the wood and on the leaf midrib survived. Newstead 

(1900) and Carnigie (1955) made similar observations for orawlers of 

~· ~ and~· beckii, respeotively, on leaves and Newstead (1900) 

attributed survival of these forms on the midrib to the greater avail-

ability of sap. 

Shortly a:f'ter the onset of feeding the la.rvae begin to secrete 

a white cottoey thread-like fluff whioh exudes, from the abdominal 

gland spines and spinnerets and from the wax pores in the region or 

the head. When secretion is completed only the head region remains 

unoovered (Plate IV C). If larvae are grouped together, strand.s or the 

waxy material become entwined to form a protective web or network over 

the group (Plate IV B). Ferris (192S) commenta on the wax-seoreting 

organe or the Coccidae and refera to a series or papers dealing wi th 



the histology of suoh organe. 

Alter the waxy material has been secreted the body of the larva 

becomes flattened and the dorsal skin ( exuviae) hardens and thickens 
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to form the first saale which is golden-brown in colour. The ventral 

skin re mains thin and transparent. After approximately two weeks from 

the date of first attachment on the host the larvae undergo their first 

moult. The ventral skin is shed along with the antennae and legs while 

the dorsal e:xuviae remains as the first saale (Fig. 5). 

4• Second-stage larvae 

The second-stage larva soon increases in size, becomes 

pear-shs.ped (Plate V 0) and shows retrogression in the development of 

its morphological characters through the reduction of the antennae, 

and lœs of eyes and legs. The second saale covering, which at f'irst 

is wa:x:y and transparent in nature, is soon secreted (Plate V B) slight

ly below and posterior to the first saale (exuvia). Secretion of' a 

membranous thin and transparent ventral saale follows. Thus the deve

loping insect becomes encapsulated between the two scale coverings 

(Plate V G). 

The second-larval stage lasts approximately tbree weeks after 

which time the insect moults to the ad.ult stage. The ventral part of 

the exuviae is shed and the hardened dorsal part remains as the second 

scale covering (Fig. 5). 

;. Adult females 

The adult f'emale (Plate VII G) which is considerabJ.r larger in 

size than the second stage larva, fixes itself' on to the host by means 



of its long stylets. These structures are considerably longer than 

the female body. The adult scale covering soon develops from beneath 

the second e:xuviae, while the ventral scale covering develops incom

pletely; i.e., only three rourths the distance or its body length. 

As a result a posterior opening or space (Plate III A) is left for 

escape to the outside or first-stage larvae. When tully developed 

the body or the adult remale is great~ distended with eggs and ovi

position be gins. As the eggs are deposited the body of the female 

gradually shrinks and shifts to the extreme anterior end of the scale 

covering. The period of oviposition lasts for about a month atter 

which time the female dies. Its body becomes dehydrated and re mains 

as a yellowish-brown sac under the ecale covering. 

6. Male sc ales 

Despite reports (mainly commenta by workers in the field) the 

writer bas not been able to find a single authenticated record of 

.&• ~ lll!lles on apple in Canada. The following workers have reported 
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on the absence or males on apple: CANADA - Tothill (1919), Heriot (19.31); 

UNITED STATES - Shimer (1868), Riley (187.3), Gomstock (1881), Griswold 

(1925); ENGLA.ND - Newstead (1900), Imms (1925); R!BSIA - Danzig (1959); 

GERMA.NY - Fr8.Ilk and Kruger (1900), Thiem (19.31); AUSTRALIA - French 

(1891); ŒW ZEAIAND - Maskell (1887). In Canada, males are not present 

in the Ganadian National Collection at ottawa, nor have they been record

ad by research warkers of the Canada Department or Agriculture Stations 

(see Section - Geographical diStribution) concerned with apple pest 

problems in various parts or the country. Attempts by the writer to 



37 

obtain male ecales from the thousands or 1:• ~ specimens reared in 

the field and in the laboratory at :Ma.cdonald Collage, proved f'ruitless. 

Rearing procedures followed in these attempts in 1963 and 1964 for the 

Macdonald College and Ile Bizard populations are as follows: (a) Sleeve 

cages (Paterson 19341 13:7) were plaoed over scale-infested branches in 

the field from the time first-stage larvae established themselves on 

the host in mid June to the time or egg deposition by adult female 

soales in early August. No male saales were obtained in the se cages; 

(b) Emergence cages (Peterson 1934, 27:6) were placed in the laboratory 

and in the insecte.r;y and to these were added every two weeks from mid 

June to early August field-collected scale-infested twigs. These also 

yielded no male ecales. In both instances, scales in cages were care-

tully examined daily and over ten thousand ecales were individually 

checked during this period. 

Host plants from different parts of Canada, principally, White 

ash, Willow, Lilao, Butternut, Red-osier dogwood and Cotoneaster 

divaricator, were also meticulously examined for male scales but none 

were found. Elsewhere, male scales have been reared from host plants 

other than apPle as follows: 

Host plant 

~ cordata 

Elaeagpw!! argentea 

Populus berolinensis 

Sal:ix linearis -
Betula verrucosa 

!.2!! ginnala 

Region Author 

Russia (Danzig, 1959) 



Lonicera tatarica 

~ maackii 

SytiM& j osikaea 

~ ca.nina. 

Philadelphus cauca.sicus 

Negundo aceroides 

Fraxinus excelsior 

Padus racemosa 

Vaccinium mzrtillus 

Calluna. vulgaris 

Cysticus sp. 

Vaccinium mzrtillus 

CatalJ?! speciosa 

England (Ghauri, 1962) 

England (Newstead, 1900) 

Chio (Kosztarab, 1963) 

!4• ~ male specimens (Plate II C) were obtained on loan for 

examination and recognition from the :f'ollowing workers. A number or 

these specimens have been retained at Macdonald Collage. 

Host plant Region Author 

Chio Dr. :M. Kosztarab 
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CatalP! speciosa 
Agricultura.l E:lcperiment Station 
Virginia, U.s.A. 

Cela.strum sca.ndens Gree ce 

Quercus sp. Po land 

Edulis superbe. Ogden, Utah 

Dr. P. DeBach 
University or Calirornia, 
Riverside, u.s.A. 

Dr. Z. Kawecki 
Katedra Zoologii S.G.G.W. 
Warsaw, Poland. 

Dr. G. W. Dekle 
Department or Agriculture, 
Florida, U.S.A. 
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7. Parthenogenesis 

It can be concluded from the above etudies that .!=• .!!!!!!!- on apple 

in Canada produces viable young from untertilized eggs only, and tbat 

these young give rise solely to a race of tbelytokously parthenogenetic 

females. Wigglesworth ( 1939) bas observed such parthenogeœtic races 

in Lecanium hesperidum and Lecanium hemisphaericum and Pierantoni (1910} 

and Kuwana (1922) have erroneously reported parthenogeœsis for the 

hermaphrodite species Iceœ purchasi (Pierantoni, 1914; Hughes...Schrader, 

1925' 1926, 1927) • 

It is conceivable that .!=• ~ on first becoming established 

in Canada exhibited the phenomenon of facultative parthenogenesis, 

(bence the occasional uœuthenticated report of males by field workers) 

to be followed later through environmental selection or mutation by 

the total parthenogenetic condition. However this possibility is remote 

since as generally reported the absence of males on apple is universal. 

It would therefore appear more likely that .!=• ~ on apple in Ca.na.da 

was parthenogenetic from the start and this possibillty should be fur

ther investigated {Danzig, 1959). 

Considering the ephemeral nature of the adult male it can be 

argued tbat parthenogenesis is of advantage to 1• .!!!!! under Canadian 

conditions since in theory the reproductive poterrt.ial of the species 

is not impaired through changes in sex ratio. Furthermore as .!=• ~ 

is sederrt.ary a high reproductive potential shoUld increase the species 

ability to exploit rapidly an environment which is favourable to it, 

and help as well in counteracting the extremely high mortallties the 

iusect surfers in all of its stages under field conditions. It appears 



nevertheless that the question of whether or not the absence of males 

in the populations of 1!• ~ on apple in Canada can in the long run 

be beneficial to the species, cannot be solved until recourse is made 

to cytological etudies. 

S. Sex ratio 

Since individuals of the 196.3-64 generations of b• ~ studied 

in the Macdonald College and Ile Bizard experimental apple orchards 

were exclusively parthenogenetic females tsex ratio' was not an entry 

in life tables developed for these populations. 

9. Fecundi ty 

Fecundity of ~· ~ on apple, in major apple growing regions 

of Canada during the period 1962-65 (Table 1;), was not round to differ 

significantly between regions. Nor was the range (40-68) in mean num

ber of eggs per female obtained significantly different from means 

and ranges reported for the species on apple elsewhere: Quaintance 

and Sasscer (1910), 40 to lOO eggs; Imms (1916), a mean of 37.2 eggs; 

Cooley, Parker and Regan (1924), a few to 56 eggs; Griswold (1925) 

20 to 108 eggs; Heriot (1931), 21 to 77 eggs. The mean number of 

eggs ( 86.4) per female for !!• ~ developing on poplar was also of 

the same arder (Girault 1909). 

10. Seasonal life history 

Data on the seasonal development of 1!• ~~ on apple at 

Macdonald Colle ge and Ile Bizard, Que bec, 1963-64, are given in Table 5 

and illustrated in Figure 9. ~· ~ was observed to spetd apprax:i

mately nine months in the egg stage, two weeks, each, in the f'irst- am 
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TABIE 4 

Mean eggs per :tema1e (with range and standard error) for populations or .!f• ulmi deve1oping on apple in 

different apple growing regions of Canada and in M:l.iœ, U.S.A. 

ONT. 

G&N. 1964-65 

N 

Mean 

Range 

sx 

10 

50.04 

.30-66 

.3.41 

QŒBEC 
:Macdonald College 

1962-6.3 196.3-64 1964-65 

25 

59.48 

10-88 

4·09 

25 

64.04 

30-96 

.75 

25 

38 • .32 

19-62 

2.76 

Ile Bizard 
1963-64 1964-65 

25 

68.84 

48-86 

1.89 

25 

40.12 

2.3-60 

1.65 

N.s. 

1964-65 

10 

54.72 

44-61 

4.92 

MllllE 

1964-65 

10 

52.80 

40.74 

4.33 

f:; 
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second-larval stages and about six weeks in the adult stage. In 196.3, 

in both experimental plots, cool weather in la.te Me.7 and earl,- June 

prolonged the hatching period of eggs with the result tha.t there was 

a certain amount of overla.pping in the subsequent la.rval and adult 

stages. In Canada 1• ~ has one generation a ,-ear onl7. Glen (1920), 

however, reports that in Illinois the species is double brooded. 

11. M9thods of distribution 

As mentioned earlier, 1• ~~ despite its sedentar,- nature 

occurs in eveey part of the world where apple ia grown. Authora gen

erall,- agree that the speciea originall,- must have been transported 

from one countey to another through the interchange of nurser,- stock. 

However, distribution within a region or an orchard cannot be explained 

aolel,- on this basie. It appears that local distribution of the species 

takes place through the movement of first-stage crawlera from tree 

to tree (Qua,-le, 1911) or through wind transport. The sudden appea.r

ance of 1• ~ in long established orchards, and the rapid movement 

of the insect within the orchard once entey is gained supports the 

wind movement contention. Sherman (1913) suggested that 1• ~ 

crawlera on apple ma,- be diapersed b7 wind and Qua.,-le (1916), Stof'berg 

(1937), Ebeling (1950) and Bodenheimer (1951) have observed a similar 

phenomenon for crawlera on citrus. Sherman (1913) cla.ims, however, 

that the majorit7 of crawlera so transported die. 

The ,-oung crawlera may also be distributed from place to place 

while clinging to the feet of birda, or to the bod7 of insecte, a 

phenomenon not uncommon at high densitiea of 1• ~ in the crawler 

stage (Newstead, 1900; Quaintance and Sasacer, 1910). Howard and 
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TABŒ 5 

Seasonal development of !:• ~ on apple, in the Macdonald Colle ge and Ile Biza.rd experimental 

plots, 1962-64. 

Stage PHacd. Collage 1962-63 Ma.cd. Collage 1963-64 Ile Biza.rd 1963-64 

Eggs T:1iay 12 1963 May 12 1964 l'vtl.y 14 1964 

La.rvae 1 June 6 1963 May 25 1964 June 6 1964 

Early 1arvae 2 June 11 1963 J'une 9 1964 June 11 1964 

Mature larva.e 2 July 2 1963 July 3 1964 July 7 1964 

Ear 1y adu1 ts July 23 1963 July 14 1964 Ju1y 20 1964 

Mature adu1ts August 1 1963 July 23 1964 Ju1y 2B 1964 

Ovipositing adults August 6 1963 August 6 1964 August 11 1964 

--------

e 

~ 
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Fig. 9. Seasonal development of 1· ulm~ on apple in Quebec. 
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Marlatt (1896) report that Microweisea misella (Lee.) and~ canella 

(Fa b.) , two beatles, and Monomorium minutum { Mayr) , a black ant, were 

observed to act as important carriers ot the San Jose scala. The pres

ent writer bas also obserwd a number of coccinellid beatles and thrips 

1arvae transporting crawler stages ot .!:!• ~ in the course or this 

stu.d.y. 

12. Predators and parasites 

Predators and parasites, important in control or L. ulmi stages 

at Macdonald College and Ile Bizard, Quebec, 1963-64, were: 

PREDATŒS - Hemisarcoptes ~ (Shimer), TzdetlB coccophagus (Erwing), 

IlelflodromotlS ( I.) pgmi (Parrot) , TYphlodromotlS ( I.) 

rhenanus (OUdemans), Th;yreophagge entomophagus (Laboulbene)l, 

..2e.EJ! .!!2:!! (OUdemans)l, Lorr;yia sp., Chel;rtia sp., 

Oribatei sp.l; and und.ertermined larvae ot thrips and 

coccinellid species. 

PARASITES - Aph:ytis mytilaspidis (Le Baron) , A.phelinus .!!!!!!: (Ha.ldeman) , 

TetrastichtlS minutus (Howard) and one species each of 

Eulophini and Trichogrammatidae. 

or the predators, Lomia sp., Chelytia sp. and .2• ,!!2!! are new records 

for ~· ~ in Canada; or the parasites, I. mimtus is a new record. 

!!• ~ and~· m:ytila.spidis were the only two species really important 

in the control or L. ulmi. --

1 Scawngers (Lignieres, 1893; Stammer, 1959; OUdemans, 1902; Erwing 

and Webster, 1912). 
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a. Remisarcoptes !!!!!:!:!!! (Shimer) 

H• malus in all stages of development feed on eggs, l.arvae and 

adults (Plate VII C) of~· !f!:!! and occasionally on pupae of !• 

mytilaspidis and by preference fed on eggs of the oocoid. Feeding 

took place under the soales throughout the year but prinoipal:q during 

the period September to M!.y - the period of the egg stage or the host. 

~· !f!:!! eggs attaoked by H• ~ beoome brown in oolour, shrivelled, 

and then break into pieoes (Plate VI D). As ~as eight mites were 

found under a single ~· ,!!!!!! sc ale killed by these predators. Shimer 

(1868), Walsh (1868), Riley (1873), Lignieres (1893), Jarvis (1910), 

and Tothill (1919) have all reported !!• malus as a predator or~· ~ 

eggs. 

Superficially !! • malus adults are approximately the same size, 

oolour, and shape as ~· ~ eggs but oan be difrerentiated from them 

by the long bristles attaohed to the tarai of the posterior legs. On 

oloser examination (X200) the speoies can be seen to have oup-llke 

suckers on the end of the tarai and a pale brown integument in the 

immediate vicinity of the legs. 

The mites oviposit white small oval eggs under the host soale 

throughout the growing season and these eggs are about halt the aize 

of 1• ~ eggs. 

b. A.ehyt;is lll,'(tilaspidis (Le Baron) 

!• mytilaspidis has been recorded on L. ulmi in Canada, u.s.A.., 

Europe, Switzerl.and and A.frica, and on eighteen other ooocid speoies 

(Thompson 1953), all belonging to the ramily Diaspinae. Fitch (1856) 

was the first to observe this parasite on 1!• ~ and commenta on the 
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larva or the chalcid 8lJd on the exit ho les made b.r the adult on the 

host scales. Walsh (1868) made similar observations. Detailed accounts 

or the species behaviour and lite histor:r tollowed (Le Baron, 1870, 

1871; Howard, 1881; Imms, 1916; Griswo1d, 1925). More recently work 

on integrated control programs b.r P1ckett et !!• (1946, 1953), Lord 

(1947, 1949, 1956) 8lJd Lord and MacPb.ee (1953) has stressed the impor

tance or !• !!l\1ilaspidis (and !!• ~) in control or the Oystershell 

scale in Nova Scotia. !• !!l\1ilaspidis were observed to reed on all 

stages or ~· ulmi except tirst-stage crawlera. In the field the species 

completes three generations a year overw:l.ntering as a third generation 

tully-mature larva under the host scale (Plate VI A). Generally !• 

&f?ilaspidis (Plate VII B) lays one egg (0.16 mm. long X 0.08 mm. wide) 

per scale, although as man;r as three were round occasionally. The 

developing cha1cid 1arva (0.]4 nnn. long X 0.10 mm. wide) is bright 

:yellow in colour and, prior to pupation, excretes a copious a.mount or 

brown ovoid pellets under the scale. On pupation the mature larva 

transforma to a :yellowish, e1ongate, pupe. ( 0.65 mm. long X 0.32 mm. 

wide; Plate VII A.) with its head directed towards the wider posterior 

extremity or the scale covering. Griswol.d (1925} reports tha.t pupae 

may be round either with the head directed posteriorly or anteriorly. 

Shortly a.rter emergence from the pupal case the adult ( 0.84 mm. long 

X 0.35 mm. wide) lies on its ba.ek and cuts out on the dorsal scale a 

small, circular exit hole (Plate II D) tbrough which it escapes to 

the outside. OViposition takes place on the developing early 

second-stage larvae, the egg genera.lly being deposited on the dorswn 

or the insect. Griswold (1925} has observed !· mytila.spidis to lay 



eggs normally on the dorsum and sometimes on the venter of L. ulmi. --
The first generation for A• mœ]ilaspidis is from mid June to 

mid July; the second, from mid July to August; the third, from l.ate 

August to the following May. A considerable overlapping of stages in 

the summer generations gives rise to a oontinuous emergence of adults 

until September. 

o. The terms predator and parasite 

~· m:ytilaspidis was observed to be both predaoious and parasitio 

{Plate VI 0). In the first generation it develops on the second-stage 

1• ulmi larvae; in the second on young and mature adults; in the third 

on ovipositing females. It feeds externally on all stages or the host, 

one ohalcid 1arva requiring only one 1• ~ larva or adult to complete 

its deve1opment. But if it develops on the ovipositing adult, it will 

feed as well on maDf or the eggs. Fitch (1856) and Jarvis (1910} have 

also observed A• mytilaspidis larvae to prey on .!!• ~ eggs. 

Smith (1916) in an attempt to olarify host relationships exhi· 

bited by entomopbagous insecte redefined the terms predation and 

parasitism, stating generally that a parasitic insect is oœ whioh 

passes its entire larval stage within or upon a single host individual, 

whi1e a predacious inSeot will feed externally on several individuals. 

He reallzed, however, that this definition was not consistent in all 

cases and oonc1uded that there is no distinct lina or demarkation 

between these two phenomene.. The definition of a parasite, he olaimed, 

was really based on whether or not the parasite be1onged to a parasitic 

group and not on its method of reading. Clausen (1940} and Metoalf 

and Flint (1962) l.ater defined a parasite as one developing externally 
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or interœlly on a single host individua.l eventually causing death 

of the individua.l. Cameron (1956) states, however, that in general 

"no matter how we define parasitism it is merely one exampl.e, an ex

tremely common one, of the individual law of eat and be eaten" and 

concludes that "predators are so to spaak parasitic on the race whereas 

parasites are predators on the individual, both preserve the balance 

of nature". Sweetman (1958) made several distinctions such as perman

enoy of residence during mature and immature stages, intimacy of 

association, morphological modifications etc., in order to distinguish 

between these two terms but finally concluded that no line of demark

ation existe between predation and parasitism, the true parasitic 

habit having evolved from the predator.y habit. 

Bearing the above commente in mind it must be conclu.ded that 

since !• mwtilaspidis can develop successtully either on a single 

~· u1mi 1arva or adult, or on an adult and its eggs, it must be con

sidered both a predator and a parasite. 
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V S'l'UDJES ON THE POPULATION DYNAMIOS OF L. 'OLMI 

A. INTRODUCTION 

Population ecology as we know it today was developed in the 

19001s mainly along three broad lines. Firstly, from the early 1920's 

to the late .l9401s, various population theories, ! priori in nature, 

were advanced to explain in general terms the mechanisms of population 

control (Nicholson, 1933; Nicholson and Bailey, 1935; Smith, 1935; 

Thompson, 1939; Solomon, 1949). Secondly, throughout the 1950's an 

! pgsteriori approa.ch to the problem was emphasized. In this approach 

statistical techniques and designs were introduced and employed in the 

collection and analysis of population data (Morris and Miller, 1954; 

Morris, 1955, 1957; Stark, 1958, 1959; LeRoux and Reimer, 1959) • 

Thirdly, from the late 19501s onwards the emphasis was placed on the 

mathematical modelling of population prooesses to pinpoint factors 

important in population regulation (Watt, 1960, 1961; Holling, 1963, 

1964). These approaches constitute a scientifically acceptable 

inductive--deductive method to the study or population ecology - which 

method requires that theories on the regulatory action of mortality 

factors in populations be checked by experiment. Hence, toda.y a study 

of the population dynamics of a species must or necessity include: 

(a) the measurement of population changes trom generation to generation, 

and {b) the measurement of factors responsible for these changes 

(Morris, 1957). 

Essential and preliminary to such measurements is the collection 



of relia.ble sta.tistics on the distribution of lite stages, within 

and between generations of a. species, and on factors responsible for 

morta.lities in these stages (Morris, 1955, 1960; LeRoux and Reimer, 

1959). 
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With the a.bove points in mind etudies on the population dynamics 

of 1::• ~ on apple were ca.rried out at Macdonald College and Ile 

Biza.rd, Quebec, in 1963 and 1964 with the object of pinpointing factors 

mainly responsible for population increases and decreases or this 

species. To this end, 1::• ~ stages and mortalities were intensively 

sampled and lire tables developed from the data obtained. 

B. EXPERIMENTAL PLO!'S 

The experimental plots consisted of commercial stands of apple 

trees: Z70 trees at Macdonald Colle ge, Que bec (Plate VIII) and )00 

trees at Ile Biza.rd, Quebec (Plate lX). Trees in both plots were of 

the Macintosh va.riety, 35-40 yea.rs old, and in full production. The 

soil at Macdonald College was of the Chatea.uguay soil series type 

(granula.r clay loa.m, pH 6.3; Lajoie and Baril, 1954), and at Ile 

Bizard of the brown podzolic type (Chicot fine sandy loam; Lajoie and 

Baril, 1954). Neither plot was subject to any serious disturba.nce 

save for the mowing of the undercover during the summer and the light 

pruning of trees in the spring. No insecticides were used at Macdonald 

Colle ge, and only two fUngicida.l sprays1 were applied in ea.rl.y June, 

l Captan (N-trichloromethylmerca.pto-4-cyclohexene-1: 2dicarboximide). 
2 lbs. per lOO gallons. 



1964, at Ile Bizard for the control or apple scab. In each orchard 

sampling was limited to a group or six trees: the group at Macdonald 

Collage being located on the periphery of the orcbard; the group at 

Ile Bizard being located in the centre of the orcbard. 

C. SAMPLING PROOEDUFŒ 

To determine the inter- and intra-tree variation in numbers 

of~· ~ stages and mortalities per two lea..f clusters each tree 

crown was arbitra.ri~ divided into eight sampling sections, i.e., 

two levels, A and B, and four quadrants N, S, E, and w, per level. 

From each quadrant a sample of 2 le a.t clusters (i.e., 48 two leat 

cluster samples , or 96 lea..f clusters, per sampling per plot) was 

collected at random and examined in the laborator,y under a binocular 

microscope for stages of ~· ulmi and related morta.lities. Sa.mples 

were ta.ken weekly in both plots tbroughout the growing seasons of 

(M'a7 to September) 196.3 and 1964. It must be pointed out, however, 

tbat at extremely high densities of~·~' when ecales are found 

on the bark of larger branches and trunk, a bark surface unit is more 

sa.tisfactory. A total of .34 sa.mplings, i.e., 16 samplings from 

Macdonald Colle ge, 196.3, and 9 samplings each, trom Macdonald Colle ge 

and Ile Biza.rd, 1964, were taken. Samples of~· ~ eggs (the over

wintering stage) were kept in cold storage (.3'0 - 3SOF) pending 

examination in the laboratory and samples of first- am second-stage 

larvae and adults (the summer stages) kept at room temperature to 

prevent mortality due to cold. 
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D. TIMDlG OF SAMPIES 

Estimates of densities for 1• ~ stages and mortalities were 

obtained conourrently by' direct sampling, i.e., insecte themselves 

(ecales) whether killed by' predators or weather etc., were examined 

and counted. Four age intervals were sampled, notably, eggs, 

first- and second-stage larvae, and adulte. Only .&• ~ first-stage 

crawlera are dynamic in na. ture, aU other stages being sedentaey. 

1. Eggs 
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Eggs were sampled from early to late .M!Ly. Scales in each sample 

11ere carefully removed from the wood of the leaf olusters and eggs 

looated underneath the ecales, ax:amined, and oounted. Unblemished 

white eggs were classed as normal; brown and partly eaten ones classed 

as killed by mite predators; unbroken creamish-white eggs, emptied 

of fluid contents 1 olassed as killed by' the parasite !• m:ytilaspidis. 

Desiooated eggs were light-brown in oolour and slightly shrivelled, 

eggs killed by frost were light brown in colour but otherwise u.ndam

aged, and unhatched eggs talœn in first-stage larval counts ( that died 

from unknown ph;vsiological causes) were white and appeared normal. 

These egg mortalities were classed as 'others • in the lite table 

since individually they were not suf:t'iciently high to be categorized 

separately. Griswold {1925) similarly reported that unhatohed 1• ~ 

eggs on lilao were white, tmdame.ged and appeared normal. 

2. First..stage larvae 

First-stage larvae were ax:amined in early June. Those that 

were partly eaten were classed as killed by predators and those that 



were brown and shrivelled as killed by desiccation, overcrowding, 

starvation etc. In 1963 emergence of first-stage larvae at 1\fa.cdonald. 

Collage was prolonged due to cold weather (maximum of 60CT) and samp

ling during this period was continued for over a period of two weeks. 

By contrast, in 1964, when the weather was warmer (maximum of 700,), 

first-stage larva.e in both plots emerged within a week. Predators 
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and parasites were not observed to attack first-stage larvae crawling 

on the host and mortallties in this stage were observed to come mainly 

from overcrowding, starvation, wind dispersion and desiccation. 

3. Second-stage larvae 

Second-stage larvae were sampled from early to late July. 

Mortalities in this stage were mainly accountable to the predator 

!!• ~~ with a few larvae being killed by coccinellid and thrips 

larvae, and to the parasite !• mytilaspidis. Larvae killed by preda

tors were partly or compl.etely eaten except for the hard parts; those 

killed by desiccation were brown and shrivelled; those parasitized 

bad a parasite larva attached to them or were completely devoid of 

body contents with only the larval integument remaining. 

4. Adults 

Adults were sampled from late July to early August. Mortality 

symptoms in this stage were the same as for second-stage larvae. 

Earlier workera have reported birds as predators of f• ulmi adults 

and eggs (Lowe, 1899; Newstead, 1900; Forbush, 1908; Griswold, 1925) 

but the writer saw no visible signs of bird predation in the samples 

e:x:amined at M:Lcdonald Collage. Fecundity estimates per renale, per 



generation per plot, were obtained from samples of adult saales 

colleoted, during the period of oviposition. Tables listing counts 

obtained for all stages and soma mortalities (mites and parasites) 

of 1• .!!!!!!!' in both experimental plots for 1963 and 1964, are given 

in Part n of the Appendix. 

E. STATJSTICAL METHa:>s AND RESULTS 

All oounts of stages and mortalities untransformed (Morris, 

1955; LeRoux and Reimer, 1959) were subjected to an ana.lysis of 

variance. An example of the model used is given in Table 6. Sampling 

variations for individua.l counts in the two plots are also given in 

Tables 7, 8 and 9, and estima tes ot mean densities, coefficients of 

variation, standard errors, oomponents of variance (S~ and St) and 

oost ratios, for stages and mortalities of~· ~ sampl.ed, given in 

Tables 10 to 15. 

1. Components of Variance 

The analyses revealed that the error variance oomponents, 

between trees (St) were generally signifioant at the one per cent 

l.evel for all stages and mortalities of 1• ~ in both plots, but 

were not signifioa.nt within trees (s:). The inter-tree density ranges 

(Table 16) for the Atlodonald College and Ile Bizard plots were with 

a few exceptions generally in the twenty fold range. Transformations 

were not applied where inter-tree range in densities were less than 

thirty fold, (Morris, 1955; LeRoux and Reimer, 1959). Inter-tree 

error variances have also been found to account for major sampling 

;; 
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TABlE 6 

The method used to calculate the analysis or variance for the distribution 

or the various stages or ~· ,!!!!!Ê: (L.} and their mortalities on apple at 

Macdonald College and Ile Bizard, Que., with additional calculations 

essential to the formulation of a sampling for this species. 

ANALISlS OF VARJANCE 

Number ••••••••••• Stage •••••••••••••• Date •••••••••••••• 

SOURCES Œ' VARIANCE 

Betwen Trees 

Within Trees 
Levels 

s.s. -
•••• 

•••• 

5 (mT) ••• 

1 • ••• 

M.S. Trees 
M.S.R. 

M.S. Levels 
M.S.R. 

4.11 

Quadrants •••• 3 •••• M.S. guadrants 2.86 
M.S.R. 

Levels x Quadrants •••• 3 •••• .M.S. Levels x 
Quadrànts 
M.S.R. 

Brror •••• 35 (ret) ••• • ••• 

2 
c =tf= 
B :....Trees sS : (Tl2 4- T22 •• ••••••••. T62) - C a 

L lit Leve la Ss c (TA - TB )2 lit 

2.86 

48 2 
Q = Quadrants ss = ( (Total NA. + Total NB} ... 4 values) _ 0 lit 

12 

LQ = Levels x Quadrants : TNt 2 + • • • • • 6 • • • • TNB2-c-L-Q 

Error SS = (Sum of y2 from 1 to 48) - C - B - L - Q - LQ .a 

7.39 

4.38 

4.38 

Calculations œcessal7' to formulate a sampling plan ~ 

%S.E. e S:f 100: C.V.
11 

= 1~ s2a + s2t :r 
x x n 
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TABlE 7 

Significa.nce of variation due to trees, levels, quadrants, and levels 

x quadrants, between samples, for all life stages and related mortallties 

of the 1962-63 generation of !!• ubti (L.) in Macdonald Collage, Quebec. 

Date Stages and 
Sampled Mortalities 

Trees Levels Quadrants Levels x 
Ratio A/B Quadrants 

12/5/63 Total Eggs x 
Killed by predators x 
! . m:vtilaseidis 
!! • ~ & others x 

24/5/63 Total Eggs 
Killed by predators 
l!• ~ & others 

9/6/63 Total Larvae 1 x 
Pa.rasitized L1 
Unhatched eggs 
!! • ~ & others 

17/6/63 Total La.rvae 1 xx 
Pa.rasitized L1 xx 
Killed by predators x 
Unhatched eggs 
:tl• ~ & others 

24/6/63 Total La.rvae 1 xx xx 
Pa.rasitized L1 xx 
Killed by predators 
!!• ~ & others 

24/6/63 Total La.rvae 1 xx x(0.70) x 
Parasitized L1 
Killed by pred.ators xx x 
!!• malus & others 

2/7/63 Total La.rvae l :xx x(0.67) 
Pa.rasitized L1 
Killed by predators xx 
!! • ~ & others xx x 



TABlE 7 (cont •d) 

Date Stages and 
Sampled Mortalities 

2/7/63 Total Larvae 1 
Parasitized L1 
Killed by predators 
11• ~ & others 

10/7/63 Total Larvae 2 
Parasitized Lg 
Killed by pre ators 
!!• ~ & others 

10/7/63 Total Larvae 2 
Parasitized L~ 
Killed by pre ators 
,[. malus & others 

18/7/63 Total Larvae 2 
Parasitized L~ 
Killed by pre ators 
B• malus & others 

18/7/63 Total Larvae 2 
Parasitized L2 
Killed by predators 
!! • malus & others 

27/7/63 Total Larvae 2 
Parasitized L~ 
Killed by pre ators 
H• malus·& others 

27/7/63 Total Larvae 2 
Parasitized L2 
Killed by predators 
H. malus & others 

6/8/63 Total Adulte 
Killed by predators 
Parasitized Adulte 
H. malus & others 

6/8/63 Total Adulte 
Killed by predators 
Parasitized Adults 
!!· malus & others 

Trees 

x 

xx: 
xx: 

xx: 
x 
xx: 
x 

x 

xx: 

xx: 
xx: 
x 

xx 

xx 

xx: 
x 

xx: 
x 

xx 

x 
xx 
xx: 
x 

xx 
xx: 
xx: 
xx 

Levels 
Ratio A/B 

x(0.63) 
xx:(O.l7) 
x(l.60) 

x(0.74) 

x(0.37) 

xx 

x 

58 

Quadrants Levels x 
Quadrants 

xx: xx: 

xx: 

x 

xx 

x 



TABlE 8 

Significance or variation due to trees, levels, quadrants, and levels 

x quadrants, between samples, for the life stages and related mortalities 

of the 1963-64 generation of ~· ~ (L.) Macdonald College, Quebec. 

Date Stages and 
Sampled Mortalities 

12/5/64 Total Eggs 
Killed by predators 
Parasitized eggs 
H. malus & others 
scales or 1963 gen. 
A• m~ilasEidis 

9/6/64 Total Larvae 1 
Killed by predators 
Desiccated L1 
Unhatched eggs 

3/7/64 Total Larvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
!· mytilasEidis 

23/7/64 Total Larvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
!· mytilasEidis 

30/7/64 Total Adults 
Killed by predators 
Parasitized adults 
A. malus & others 
!• îîirlilaspidis 

6/8/64 Total Adults 
Killed by predators 
Parasitized adults 
H. malus & others 
!'· m~ilasEidis 

Trees 

xx 

x 
x 

xx 
xx 
x 

x 

x 

x 

Levels 
Ratio A/B 

x(0.62) 

x(0.52) 
x(0.60~ 
x(0.25 

x(0.30) 

x(0.48) 
-
:xx(0.42) 

x(0.43) 

Quadrants Levels x 
Quadrants 

xx 

:xx :xx 

x 

x 
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TABlE 8 (eont 'd) 

Date Stages and Trees 
Sarnpled Mortalities 

14/8/64 Total Adults 
Killed by predators 
Parasitized adults 
H. malus & others 
! . my;t.ilas pidis 

28/8/64 Total Adults 
Killed by predators 
Parasitized adults 
H. malus & others 
! . my;t.ilas pidis 

23/9/64 Total Adults 
Killed by predators 
Parasitized adulte 
H. malus & others 
A• ~vtilaseidis 

xx Signiticant at the 1% leve 1 
x Signi.i"ica.nt at the 5% level 

Non significant 

xx. 

x 

x 
xx 

x 
x 

x 

Levels Quadrants Levels x 
Ratio A/B Quadrants 

x 

-
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TABlE 9 

Signi:ficance of variation due to trees, levels, quadrants, and levels 

x quadrants, between samples, :for the li:fe stages and related mortalities 

of the 1963-64 generation of L. ulmi (L.) Ile Bizard, Quebec. --

Date Stages and 
Sampled Mortalities 

Trees Levels Quadrants Levels x 
Ratio A/B Quadrants 

14/5/64 Total Eggs xx 
Killed by predators xx 
H. malus & others xx 
Scalës of the 1963 gen. -

11/6/64 Total Larvae 1 xx 
Killed by predators xx 
Desiocated Ll xx 
Ubhatched eggs xx 

7/7/64 Total Larvae 2 xx 
Killed by predators x x 

~ H• ~ & others xx: x(2.49) 

20/7/64 Total Larvae 2 xx 
Killed by predators xx 
H. malus & others 

28/7/64 Total Adults 
Killed by predators 
H. malus & others xx 

3/8/64 Total Adults 
Killed by predators 
H. malus & others 

ll/8/64 Total Adults 
Killed by predators x 
H. malus & others 

26/8/64 Total Adults xx x 
Killed by predators x 
E• malus & others xx 

23/9/64 Total Adults xx x 
Killed by predators xx 
H• ~ & others xx 
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err ors in other na.tura1 populations (Stark, 1952; Morris and Reeks , 

1954; r.brris, 1955; LeRoux: and Reimer, 1959). Whi1e L. u1mi vari---
ation in numbers between Quadrants' and between Quadrants r Levels, 

were not significant, b• ulm.i munbers in level B were generally higher, 

though not signifieantly so than in level A. This as observed in 

eaeh generation may be due to the tendency of the dyna.mic f'irst-sta.ge 

larvae to move to the 1ower level of' the trees. For 1• beckii on 

citrus, Qua.yle (1938), Ebeling (1950) and Carnigie (1955) report that 

f'irst-etage larvae were most abundant on the sbady aide of' the trees. 

With a few exceptions, standard errors of' means for 1• ulmi 

stages were 20 per cent or less for sam.ples tak:en a.t Macdonald College 

and 40 per cent or less for sam.ples ta.ken at Ile Bizard. Higher error 

values bad generally to be accepted for major mortality factors (l!• ~ 

and !• !IJ1.jiilaspidis; Hansen et .!1• 1953). In all cases the degree 

of' error ref'lected the degree of' inter-tree variability obtained. 

Error variances indicated theref'ore, that f'or populations of' 1• ~ 

and its major mortality factors (mainly !.!• ~ and !• mytilaspidis} 

at Macdonald Collage and Ile Bizard, Que bee, estima. tes of' absolute 

densi ties eould be obtained by sam.pling any portion of' the tree crowns, 

pref'era.bly the lower levels. 

2. Allocation of' sampling resources 

Sam.pling eosts for all eounts were estimated as Ct, the time 

required to move t'rom tree to tree and prepare f'or sam.pling, a period 

of 20 minutes, and Cs, the time needed to take and examine a sample 

of two lea.f' clusters. For .!!• ~ stages and mortalities, C13 was 

estimated as 95 minntes for eggs, SO minutes for first..stage larvae, 
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TABlE 10 

Estimates or mean densities, ooerrioient or variation, standard error, 

peroentage standard error, and variance oomponents obtained per sample 

or stages and mortality raotors or ~· ulmi (L.) in the Macdonald Collage 

Experimental Plot ror the 1962-63 generation. 

Stages and 
Morta1ities 

.. 
x 

lst samp1ing - early IJls.y 
Eggs 

Total 292.37 
Kil1ed by H.•malus 37.70 
ll·~ 3.89 

2nd sampling - late Ms.y 
Total 404.12 
Ki11ed by H. malus 43.41 
ll·~ -- 4.67 

lst samp1ing - ear ly June 
Larvae 1 

Total 154.35 
Unhatched eggs 35.08 
H. malus 3.75 
Par~zed 0.43 

2nd sampling - mid June 
Total 153.00 
Ki1led by H. malus 44.08 -- 0.79 Parasitized 
ll• malus 3.10 

3rd sampling - late June 
Total 107.87 
Killed by H.• ~ 6.37 
Parasitized o.;8 
!!• malus 0.91 

162.86 
70.25 

268.63 

61.68 
176.73 
124.17 

126.72 
245-50 
204.82 
185.60 

111.80 
217.92 
201.60 
216.75 

102.12 
188.28 
194.36 
142.70 

80.8 27.67 B6433 28356.31 
10.8 28.64 6072 0 
2.37 60.92 96 21.75 

91.20 22.50 394829 653.78 
12.70 29.25 4638 388.87 
1.20 25.69 69.34 0 

34.51 22.40 22566 4327 
19.80 ;6.40 16956 266.75 
1.68 44.80 117 2.25 
.14 32.55 ·44 .os 

33.00 21.56 13960 4835 
18.00 43.10 5593 1275.87 
0.31 39.24 1.22 0.46 
1.8; 59.67 64.00 3.13 

24.30 22.29 4821 2941 
2.54 39.87 195 145 
0.23 39.65 0.69 0.25 
0.32 35.16 3.90 .14 



TABlE 10 ( cont • d) 

Stages and 
Mort ali ties -x 

4th sampling - late June 
106.39 Total 

Killed by H. malus 23.0 
Parasitized ----- 1.14 
!!·~ 1.10 

5th sampling - early July 
Total 81.12 
Killed by H. malus 31.60 
Parasitized ----- 0.91 
!!• malus 2.08 

6th s ampling - ear 1y July 
Total 73.08 
Killed by !!• ~ 23.97 
Parasitized 1.02 
E·~ 1.33 

lat sampling - ear ly July 
Larvae 2 

Total 65.56 
Killed by H. malus -- 23.31 
Parasitized 1.45 
E• malus 1.94 

2nd sampling - ea.rly July 
Total 64.14 
Killed by H. malus -- 24,.8; 
Parasitized 1.25 
!!·~ 1.29 

3rd samp1ing - mid July 
Total 79.39 
Killed by II• ~ 24.87 
Pa.rasitized 2.41 
!!• malus 1.38 

4th samp1ing - mid July 
Total 67.66 
Killed by II·~ 24,.04 
Parasitized 1.46 
E·~ 1.48 

105.28 25.00 
138.88 6.90 
173.64 0.40 
159.98 0.35 

83.64 15 
126.40 8.80 
110.09 0.24, 
182.60 0.86 

95.20 14.4 
127.18 6.90 
113.68 ·24 
236.0 .66 

78.52 11.7 
94.38 4.8 
62.01 o.;o 

179.22 .;8 

72.25 11.9 
136.68 7.4 
192.00 0.52 
102.46 0.12 

98.28 17.00 
96.48 4.8 

168.49 0.84 
123.80 0.34 

110.25 16.00 
137.28 5.60 

89.57 0.35 
170.90 0.27 

Variance component 
% S.E. s2 s2 s t 

23.50 4103 3296 
30.00 455 235 
35.08 4.2 -45 
31.81 3.0 .38 

18.; 2592 1045 
27.84 939 349 
26.30 2.40 .09 
41.34 9.0 3.13 

19.72 3086 862 
28.78 277.0 257 
2.35 2-54 .10 

49.62 ;.o 2.00 

16.66 1516 632 
20.59 316 102 
34.4 3.88 0.49 
30.00 8,00 2.48 

18.59 2384 550 
29.77 702 248 
41.60 6.66 .84 
26.35 3.0 .33 

21.5 2774 1366 
19.30 448 85.87 
34.85 9.34 3.09 
24,.64 3.00 0.35 

23.50 2130 1412 
23.29 403 144 
24.13 5.;o .os 
18.24, 6.60 .78 



TABlE 10 (cont 'd) 

Stages and 
Mortalities 

5th sampling - late July 
Total 55.04 
Killed by H. malus 17.68 
Parasitized ----- 1.02 
li·~ 1.10 

6th sampling - la.te July 
Total 63.16 
Killed by H. malus 19.16 
Parasitized ----- O.S9 
li·~ 1.16 

lst sampling - ear1y AUgUBt 
Adults 

Total 42.S9 
Kil1ed by E• ~ 10.33 
Parasitized 1.10 
li·~ 0.47 

2n.d samp1ing - early August 
Total 42.70 
Killed by H. rrfl.1us 10.18 --Parasitized 1.04 
!!·~ 0.54 

S.E. (S-) x 

101.36 12.08 
88.70 3.1 

192.13 0.40 
l(Y1.08 .28 

115.34 15.13 
107.73 4.1 
179.20 .33 
149.12 .35 

39.44 8.5o 
72.75 2.90 

190.80 -45 
182.32 .04 

88.16 8.4 
126.42 2.9 
176.91 0.40 
149.S5 .20 

65 

Variance component 
tf; S.E. s2 s2 

s t 

21.90 1430 695.25 
17.53 218 33.00 
39.21 2.53 0.68 
25.45 3.00 0.10 

24 2851 1021 
6.8; 356 ;8.75 

37.07 1.85 0.92 
30.17 2.00 0.50 

19.80 1212 282 
28.15 72.57 41.43 
40.90 2.90 0.92 
2.08 .60 .15 

19.5 867 333.50 
28.48 84.50 39.93 
38.50 1.94 .75 
37.03 .62 .22 
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TABLE 11 

Estima tes of mean densities, coefficient of variation, standard error, 

percentage standard error, and variance components obtained per sample 

of stages and mortality factors of 1• ulmi (L.) in the ti:J.cdona1d Co11ege 

Experimental Plot for the 1963-64 generation. 

stages and 
Mortalities -x 

lst samp1ing - early 1~y 
Eggs 

Total 2.394 
Kil1ed by H. malus 
Killed by !· 

716.44 

m;r!!ilasEidis 43.04 
H. malus ';:9.15 
!• m,ytilasEidis 24.40 

1st sampling - ea.r 1y June 
Larva.e 1 

Total 448.50 
Ki11ed by tl. malus 166.96 
Ki11ed due to 

desicca.tion 84.04 
Unha.tched eggs 671.54 

lst sa.mpling - ear1y July 
Larva.e 2 

Total 94.35 
Ki1led by li• ~ 64.19 
Parasitized 6.48 
H. malus 2.40 
!· my:tilasEidis 6 • .3.3 

2nd sampling - late Ju1y 
Total 4.3.8.3 
Killed by H. malus 27.85 
Parasitized 1.65 
H. malus 1.40 
! . m:2]i!as eidis .65 

51.98 
105.70 

71.60 
115.9.3 
67.65 

100.98 
125.67 

123.90 
104.98 

103.32 
104.16 
159.58 
149.97 
159.40 

117.19 
1.36.00 
121.20 
94.96 

15.3.80 

Variance component 

% S.E. s2 s2 s t 

3(f7.75 12.86 .3698465.8 105957 
156.89 21.90 .3042.39 101652 

6.24 14.49 999 101 
6.83 23.4.3 911 166.50 
.3.54 14.51 401 24.88 

96.88 21.60 177.377 34145 
45.59 27.31 33272 8308 

22.41 26.67 10252 1728 
155.01 23.08 602289 68882 

28.17 ';:9.86 8935 3645.86 
19.47 30.3 3580 1828 

2.87 44.29 130 33.25 
1.64 68.30 121 1.00 
2.88 45.49 1.30 33.35 

14-49 33.05 3701 798.25 
10.86 .38.90 2405 408.50 

.62 37.58 9.91 1.04 
• .38 27.14 2.99 -49 
.29 44.62 1 • .30 • .35 



TABlE 11 (cont 1d) 

Stages and 
Mort ali ti es 

lst sampling - la.te July 
Adults 

Total 18 • .31 
Killed by !!• ~ 6.40 
Parasitized 6.98 
H. malus 2.69 
!. !Jl.l!;:ilaspidis 7.38 

2nd. samp1ing - early August 
Total 19.10 
Kil1ed by !! • malus 6.17 
Parasitized 7.75 
H. malus 2.27 
!• m.ytila.spidis 8.27 

3rd sampling - mid August 
Total 13.23 
Killed by !!• ~ 2.96 
Parasitized 6.52 
H. malus 2.15 
! . mytilaspidis 6.48 

4th samp1ing - la.te August 
Total 21.58 
Ki11ed by H. malus 4.38 
Pa.rasitized ----- 11.71 
H. malus 1.85 
i· !fi.Y"tilaspidis 2.64 

5th samp1ing - late September 
Total 17.56 
Killed by !! • malus 6.72 
Parasitized 9.10 
H. malus 1.56 
A• !}lYtilaspidis 9.10 

c.v. 
~ 

S.E. (S-) x 

29.48 2.51 
84.24 1.61 
44.39 0.92 
57.98 .62 
38.75 .94 

25.10 1.56 
42.93 o.8; 
36.S9 .62 

113.20 .74 
36.27 .82 

29.48 2.09 
152.00 1.285 
44.15 1.06 
54.40 .47 
44.43 1.08 

24.07 .85 
107.30 1.28 
30.70 1.;o 

154.98 .48 
208.2 1.54 

67 • .37 3.36 
66.96 1.31 
94.32 2.43 
51.28 .30 
94 • .32 2.43 

67 

Variance component 
%S.E. s2 s2 s t 

1.3.7 287 2.1.3 
25.51 73.5 6 • .31 
13.18 24.0.3 2.12 
23.05 7.74 1.36 
12.74 59.70 0 

8.17 495 0 
13.84 43.97 0 
7.95 59.57 0 

32.59 13.00 1.68 
9.91 73.54 0 

15.80 222 0 
43.41 27.69 6.41 
16.26 67.23 0 
21.86 9.01 0.24 
16.67 67.26 0 

3.93 501 0 
29.2 25.18 6.;; 
12.80 121.50 0 
25.94 4.07 .S9 
58.33 20.16 11.96 

19.13 223.95 39.90 
19.49 33.25 6.12 

.27 96.29 23.50 
19.23 3.64 .09 

.27 96.29 23.50 



68 

TABlE 12 

Estimates of' mean densities, coefficient of' variation, standard error, 

percenta.ge standard error, and variance compoœnts obta.iœd per sample 

of' stages and mortality factors of' .&• .!!.!!! (L.) in the Ile Bizard 

Experimental Plot far the 1963-64 generation. 

Stages and 
Mortalities -x 

lst sampling - early May 
Eggs 

Total 4518 
Killed by H. malus 7()1.81 -- 38.2.3 H. malus - -

lst sampling - ear ly June 
Larvae 1 

Total 876.79 
Killed by R. malus 547.77 
Killed due to 

desiccation 148.23 
Unhatched eggs 1526.13 

lst sampling - ear ly July 
Larvae 2 

Total 104 • .38 
Kil led by !! • .!!!!!E!, 19.38 
H. malus 4·44 --

2nd sampling - mid J~ 
Total 81.75 
Killed by !!• ~ .31.81 
H. malus 11.56 --

lst sampling - late July 
Adults 

Total 40.56 
Killed by !! • ~ 12.91 
H. malus 9.27 - -

c.v. 
~ 

177.08 
196.00 
.301.61 

137.61 
15.3.72 

180.90 
2.36.40 

11.3.28 
162~52 
157.50 

147.60 
180.5 
1.36.67 

103.07 
205.40 
185.70 

Variance compoœnt 
S.E.(Sx) s2 ·s2 s t 

2701 59.78 16102399 41798402 
.w..o8 62.14 3234.34 1126888 
.30.77 80.49 8446 462.3.88 

399.17 45-5.3 770194 859644 
265.99 48.56 496518 .362446 

78.31 52.83 22426 .3.3990 
1027.15 67.30 4918550 5715674 

35.82 34.32 24396 4649 
9.54 49.23 1262 .338.25 
2.20 49.55 41-50 23.79 

,37.2.3 45.54 12393 6765 
17.61 55 • .36 .3179 146.3 
4.92 42.56 574.9 7.3.51 

14.13 34.84 521.3 546.80 
8.50 65.84 1040 303.88 
5.56 59.98 328.5 144.51 



TABIE l2 (cont•d) 

Stages and 
Mortalities -x 

2nd sampling - early August 
Total 41.02 
Killed by .ll• ~ 19.58 
.ll• malus 33.06 

3rd sampling - mid August 
Total 60.95 
Killed by li• malus 32.02 
H. malus 24.60 
PariSi'iized 1.00 

4th sampling - late August 
Total 39.25 
Killed by H. malus 30.79 
li• malus - 31.27 

5th sampling - la te September 
Total 19.97 
Killed by H• m9.lus 15.50 
li• malus 6.43 

111.78 15.78 
167.00 11.00 
189.00 22.05 

12.3 10.7 
1~.2 11.36 
23.54 7.16 

109.00 .40 

168.15 21.7 
162.92 16.6 
229.68 23.3 

147 9.56 
196.72 9.95 
163.28 3.38 

Variance component 
%S.E. s2 s2 

s t 

38.47 6676 660.90 
;6.18 2690 387 
66.70 14419 1112 

17.54 6385 0 
35.48 2294 487.78 
29.11 2454 .88 
40.00 5.10 .31 

55.28 3197.4 2421.95 
52.21 6572.7 852.99 
74.51 5797 2533 

47.87 704 461.23 
64.19 71.3.66 504.79 
52.56 1.47.26 50.11 
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TABlE 13 

Estimates of the coefficient of variation, mean, standard error, percentage standard error, variance components, 

oost ratio, number of samplea and the number of trees needed for a specified standard error of the mean (10 per 

cent) obtaiœd per sample of stages and mortality factors of li• ulmi (L.) lVB.cdonald Colle ge, 1962-6.3 generation. 

Sample 
no. 

Stage o.v.n 
.. 
x s.E. %S.E. sg at S~/st Otf0s E nt=(o.v.n)2 

p-

1 Total eggs 162.86 z::J2.37 80.8 1!7.67 864.3.3 28.356 • .31 .3.05 .06 .42 265 
Ki1led by predators 70.25 .37.70 10.80 28.64 6072 0 - .06 
!i. malus & others 26S.6.3 .3.89 2 • .37 60.92 96 21.75 4.41 .06 .51 721 

2 Total eggs 61.68 404.12 91.20 22.50 .3948z:J 65.3.78 60.3.92 .06 .84 312 
Ki1led by predators 176.7.3 4.3.41 12.70 z:J.25 46.3S .38S.87 11.93 .06 
!! • malus & others 124.17 4.67 1.20 25.69 69 • .34 0 .. .os .64 154 

1 Total larvae 1 126.72 154 • .35 .34.51 22.40 22566 431!7 5.21 .os .64 154 
Parasitized Ll 1S;.6o 0.43 .14 32.55 ·44 .os 5.50 .os 
H. malus & others 204.S2 3.75 1.6S 44.So 117 2.25 52.0 .os 2.04 160 

2 Total larvae 1 11l.SO 15.3.00 3.3. 00 21.56 1.3960 4835 2.89 .11 .56 1.39 
Killed by predators 217.92 44.08 lS.oo 43.10 559.3 1275.87 4 • .38 .11 .69 474 
Parasitized Ll 201.60 .79 • .31 39.24 1.22 .46 2.6; .11 
.H. malus & others 216.75 3.10 1.8; 5967 64.0 3.1.3 20.45 .11 1.49 469 

3 Total larvae l 102.12 107.87 24 • .30 22.29 4S21 Z14l 1.64 .16 .51 104 
Kil1ed by predators 18S.28 6 • .37 2.54 39.87 195 145 1 • .34 .16 .46 .354 
Parasitized L1 194.36 .58 .2.3 .39.65 .69 .25 2.76 .16 
.H• malus & others 142.70 .91 • .32 .35.16 .3.90 ·14 27.86 .11 1.75 20.3 

....:r 
0 
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TABlE lJ (cont•d) 

Sample Stage c.v.n - S.E. %S.E. ~ ~ s2;s2 C.JC8 
nt:(c.v.n)2 x n s t -no. ---p--

4 Total larvae 1 105.28 106.39 25.00 23.50 4103 3296 1.24 .16 .44 llO 
Killed by predators 138.88 23.00 6.90 30.00 455 235 1.94 .16 .55 192 
Parasitized Ll 173.64 1.14 0.40 35.08 4.2 ·45 9.33 .16 1.22 
!! • mal~ & others 159.98 1.10 .35 31.81 3.0 .38 7.S9 .16 1.12 255 

5 Total larvae 1 83.64 81.12 15.00 18.50 2592 1045 2.48 .21 .72 69 
Killed by predators 126.40 31.60 8.80 27.84 934 349 2.69 .21 .75 159 
Parasitized Ll 110.09 0.91 0.24 26.30 2.40 .09 26.66 .21 2.36 
!!• malus & others 182.60 2.08 0.86 41.34 9.00 3.13 2.88 .21 .77 333 

6 Total larvae 1 95.20 73.08 14.40 19.72 3086 862 3.58 .16 .77 90 
Killed by predators 127.18 23.97 6.90 28.78 277 257 1.08 .16 .41 161 
Parasitized Ll 113.68 1.02 0.24 2.35 2.54 .10 25.40 .16 2.01 
li. malus & othe ra 236.00 1.33 0.66 49.62 5.00 2.00 2.50 .16 .63 556 

1 Total larvae 2 78.52 65.56 11.70 16.66 1516 632 2.40 .21 .71 61 
Killed by predators 94.35 23.31 4.80 20.59 316 102 3.10 .21 .80 88 
Parasitized L2 62.01 1.45 o.5o 34.40 3.88 0.49 7.92 .21 1.28 38 
li• malus & others 179.22 1.94 .58 30.00 8.00 2.48 3.23 .21 82 321 

2 Total larvae 2 72.25 64.14 11.90 18.59 2384 550 4e33 .21 .95 52 
Killed by predators 136.68 24.8; 7.4 29.77 702 248 2.8.3 .21 .77 186 
Parasitized L2 192.00 1.2; 0.52 41.60 6.66 .84 7.93 .21 1.29 .368 
!! • malus & others 102.46 1.29 0.12 26 • .35 .3.0 • .33 9.09 .21 1 • .38 104 

.3 Total larvae 2 98.28 79 • .39 17.00 21.50 2774 1366.12 2.0.3 .16 .57 96 
Killed by predators 96.48 24.87 4.80 19.30 448 85.87 ;.22 .16 .91 92 ...:a 
Parasitized L2 168.49 2.41 .84 34.85 9 • .34 3.09 3.02 .16 .69 283 .... 
!!• malus & others 123.80 1.38 .34 24.64 3.00 .35 8.57 .16 1.17 15.3 
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TABlE 13 (cont 'd) 

Sample Stage c.v.n x S.E. %S.E. s2 s 
g2 
t 

s2js2 s t Ct/Cs n nt=(c.v.n)2 
no. - - p 

4 Total larvae 2 110.25 67.66 16.00 23.50 2130 1412 1.51 .16 ·49 121 
Killed by predators 137.28 24·04 ;.60 23.29 403 144 2.80 .16 .66 188 
Parasitized L2 89.57 1.46 0.35 24.13 5.50 .os 68.75 .16 3.32 80 
ll• malus & others 170.90 1.48 0.27 18.24 6.60 .78 8.46 .16 1.16 292 

; Total l.arvae 2 101.36 55.04 12.08 21.90 1430 695.25 2.06 .16 .57 102 
Killed by predators 88.70 17.68 3.10 17.53 218 33.00 6.61 .16 1.03 78 
Parasitized L2 192.13 1.02 .40 39.21 2.53 .68 3.72 .16 .77 369 
ll• malus & others 1()1.08 1.10 .28 25.45 3.00 .10 30.00 .16 2.19 118 

6 Total l.arvae 2 115.34 63.16 15.13 24.00 2851 1021 2.79 .16 .67 132 
Killed by predators 107.73 19.16 4.10 6.85 356 ;8.75 6.06 .16 .98 115 
Parasitized L2 179.20 0.89 .33 37.(]7 1.85 .92 2.01 .16 .;6 321 
ll• malus & others 149.12 1.16 .35 30.17 2.00 .50 4.00 .16 .80 222 

1 Total adults 39.44 42·89 8.50 19.80 1212 282 4.30 .21 .95 15 
Killed by predators 72.75 10.33 2.90 28.15 72.57 41.43 1.75 .21 .60 52 
Parasitized adults 190.80 1.10 ·45 40.90 2.90 .92 3.15 .21 .81 364 
ll• malus & others 182.32 0.47 .04 2.08 .60 .15 4.00 .21 .91 332 

2 Total adults 88.16 42.70 8.40 19.50 867 33350 2.60 .21 .73 77 
Killed by predators 126.42 10.18 2.90 28.48 84.50 39.93 2.12 .21 .66 159 
Parasitized adults 176.91 1.04 .40 38.50 1.94 .75 2.59 .21 .73 312 
ll• malus & others 149.85 0.54 .20 )7.03 .62 .22 2.82 .21 .76 224 

~ 
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TABrE 14 

Estima. tes of' the coefficient of variation, mean, standard error, percentage standard error, variance components, 

cost ratio, number of' samples and the number of' trees needed for a specif'ied standard error of' the mean (10 per 

cent} obtained per sample of' stages and mortality factors of' !!• ulmi (L.) ~Jfacdonald Collage, 196.3-64 generation. 

Sample Stage c.v.~ - S.E. %S.E. s~ s2 s2;s2 Ct/Cs nt::(C.V.n)2 x n t s t no. p 

1 Total eggs 51.98 2.394 3C17.75 12.86 .3698465 105957 34.91 .16 2 • .39 26 
Ki1led by predators 105.70 716.44 156.89 21.90 304239 109652 2.77 .16 .66 111 
Parasitized eggs 71.60 43.04 6.24 14.49 999 109 9.17 .16 1.21 51 
H. malus & others 115.93 '29.15 6.83 23.43 911 166.50 5.47 .16 .93 134 
i. mytilaspidis 67.65 24-40 3.54 14.51 401 24.80 16.12 .16 1.60 45 

1 Total ls.rva.e 1 100.98 448.50 96.88 21.60 177377 34145 5.19 .20 1.01 101 
Killed by predators 125.67 166.96 45.59 27.31 33272 8308 4.00 .20 .89 157 

1 Total ls.rvae 2 103.32 94.35 28.17 '29.86 8935 3645.86 2.45 .90 1.48 106 
Ki11ed by predators 104.16 64.19 19.47 30.30 3580 1828 
Paras i tized L2 159.58 6.48 2.87 44.'i8 130 .33.25 3.91 .90 1.87 254 
H. malus & others 149.97 2.40 1.64 68.30 121 1.00 121 .90 10.4 224 
i. lJlYtj.las_Qidi~ 159.40 6.33 2.88 45.49 130 33.35 3.90 .90 1.86 254 

2 Total ls.rvae 2 117.19 43.83 14·49 33.05 3709 798.25 4.65 .90 2.0.3 137 
Killed by predators 136.00 27.8; 10.86 38.90 2405 408.50 5.89 .90 2.30 184 
Paras itized L2 121.20 1.65 0.62 37.58 9.91 1.04 9.53 .90 2.92 146 
H. malus & others 94.96 1.40 0.38 27.14 2.99 .49 6.10 .90 2.30 90 
~. m:vti1as pidis 153.80 .65 0.'29 44.62 1.30 .35 3.71 .90 1.84 236 

~ 
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TABlE 14 (cont•d) 

Sample Stage c.v.n - S.E. %s.E. g2 si s2;s2 Ct/Os nt=(C.v.n)2 x a s t E no. - p 

1 Total adulte 29.4S 15 • .31 2.51 1.3.7 2f!rl 2.13 1.34.74 .89 10.95 8 
Killed by predators 84·24 6.40 1.61 25.51 7.3.5 6.31 11.65 .89 3.20 70 
Parasitized adults 44.39 6.98 0.92 13.1S 24.0.3 2.12 11 • .33 .89 3.17 19 
H. malus & others 57.98 2.69 0.62 23.05 7.74 1 • .36 5.69 .89 7.10 .3.3 ! . 11l;ltilaspidis .38.75 7 • .38 0.94 12.74 59.70 0 59.70 .89 

2 Total adults 25.10 19.10 1.56 S.l7 495 0 495 .89 
Killed by predators 42.93 6.17 o.85 1.3.84 43.97 0 43.97 .89 
Parasitized adults .36.89 7.75 0.62 7.95 59.57 0 59.57 .89 
H. malus & others 113.20 2.27 0.74 .32.59 13.00 1.68 7.74 .89 2.62 128 
! . mytila.apidis .36.29 8.Z7 0.82 9.91 7.3.54 0 7.3.54 

.3 Total adults 29.48 1.3.2.3 2.09 15.80 222 0 222 .89 
Ki1led by predators 152.00 2.96 1.28 4.3.41 27.69 6.41 4.32 .89 1.95 231 
Parasitized adults 44.15 6.52 1.06 16.26 67.23 0 67 .2.3 .89 -
H. malus & others 62 • .31 2.15 .47 21.86 9.01 0.24 .37.54 .89 5.76 38 
i. mx!.ilaseidia 44.43 6.48 1.08 16.67 67.26 0 67.26 .89 

4 Total adults 24.(}7 21.58 .85 .3.93 501 0 501 .67 
Killed by predators 1(}7 • .30 4.38 1.28 29.20 25.18 6.55 3.84 .67 1.60 115 
Paraaitized adu1ts .30.70 11.71 1.50 12.80 121.50 0 121.50 .67 
H• malus & othera 96.72 1.85 .48 25.94 4.07 .89 4.57 .67 1.74 9.3 
A. mytilaspidis 208.20 2.64 1.54 58 • .33 20.16 11.96 1.69 .67 1.06 432 

5 Total adu1ts 67.37 17.56 3 • .36 19.1.3 223.95 39.90 ;.61 .67 2.23 45 
Ki1led by predators 66.96 6.72 1.31 19.49 3.3.25 6.12 5.43 .89 2.20 44 
Parasitized adults 94 • .32 9.10 2.4.3 O.Z7 96.29 23.50 4.10 .89 1.91 88 
H. malus & others 51.28 1.56 • .30 19.2.3 .3.64 .09 40.44 .89 5.99 26 ~ 
A· mnilll:SP:iël.ia 94 • .32 9.10 2.43 0.27 96.29 2.3.50 4.10 .89 1.91 88 
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TABlE 15 

Estima.tes of the coefficient of variation, mean, standard error, percentage standard error, variance components, 

cost ratio, number of samp1es and the number of trees needed for a specified standard error of the mean (10 per 

cent) obtained per samp1e of stages and mortality factors of !:• ulmi (L.) Ile Bizard. 1963-64 generation. 

Sample Stage c.v.n x S.E. %S.E. s2 at s2js2 CtfCs .E- nt=(c.v.n)2 s s t no. - p-

1 Total eggs 177.08 4518 2701 59.78 16102399 41798402 • .39 .5o ·44 313 
Killed by predators 196.00 7(/:j .81 441.08 62.1.4 323434 1126888 .:e .;o .38 384 
!! • malus & others 301.61 38.23 30.77 80.49 8446 4623.88 1.83 1.50 .95 9(/:j 

1 Total larva.e 1 137.61 876.79 399.17 45.53 77(J:j94 859644 .90 1.33 1.(/:j 189 
Ki11ed by predators 15.3.72 547.77 265.97 48.56 496518 362446 1 • .37 1.3.3 1 • .35 236 

1 Total larvae 2 11.3.28 104.38 35.82 .34.32 24.396 4649 5.25 1 • .3.3 2.65 128 
Killed by predators 162.50 19.38 9.54 49.23 1262 338.25 3.73 1.33 2.22 264 
!! • malUfl & others 157.50 4·44 2.20 49.55 41.50 2.3.79 1.74 1.33 1.52 248 

2 Total larvae 2 147.60 81.75 37.23 45.54 12393 6765 1.83 1.3.3 1.56 217 
Ki1led by predators 180.; 31.81 17.61 55.36 .3179 1463 2.17 1.3.3 1.70 325 
1!. malus & others 1.36.67 11.56 4.92 42.56 574.9 73.51 7.82 1.3.3 3.20 186 

1 Total adults 103.(]7 40.56 14.13 .34.84 5213 546.80 9.53 2.00 4.30 106 
Killed by predators 205.40 12.91 8.50 65.84 1040 303.88 3.42 2.00 2.61 421 
!!• malus & others 185.70 9.27 5.56 59.98 328.50 1.44.51 2.27 2.00 2.12 344 

2 Total adulte 111.78 41.02 15.78 38.47 6676 660.90 10.10 2.00 4.49 124 
Killed by predators 167.00 19.58 u.oo ;6.18 2690 387 6.95 2.00 .3.70 278 vl 
!! • malus & others 189.00 .33.06 22.05 66.70 14419 1112 12.97 2.00 5.oo .357 
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TABIE 15 ( cont 'd) 

Sample Stage c.v. - S.E. %S.E. s2 s2 s2js2 CtfCs nt::(c.v.n)2 x n 
~ s t s t no. --p 

3 Total adults 12.30 60.95 10.7 17.54 6380 0 - 2.00 
Ki1led by predators 109.20 32.02 ll.36 35.48 2294 487.78 4.70 2.00 3.06 ll9 
H. malus & others 23.54 24.60 7.16 29.11 2454 0.88 'Z/89 2.00 74 5 
Parasitized adults 109.00 1.00 .40 40.00 5.10 .31 17 2.00 ;.oo ll8 

4 Total adu1ts 168.15 39.25 21.7 55.28 3197.40 2421.95 1.32 2.00 1.62 282 
Killed by predators 162.92 30.79 16.60 52.21 6572.70 852.99 7.71 2.00 3.92 265 
!! • mall'l.l! & others 229.68 3l.Z7 23.30 74.51 5797 2533 2.28 2.00 2.13 5Zl 

; Total adults 147 19.97 9.56 L~7 .87 704 461.23 1.53 2.00 3.06 216 
Ki1led by predators 196.72 15.50 9.95 64.19 713.66 504.79 1.41 2.00 1.68 386 
!! • malus & others 163.28 6.43 3.38 52.56 147.26 50.11 2.94 2.00 2.42 266 

(j. 
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TABI& 16 

Inter tree range of densities for all stages and mortalities of !:• ~ 

(L.) on apple, Macdonald College and Ile Bizard Experimental Plots 1963-64. 

Stage sampled 

Total eggs 
Killed by predators 
H. malus & others 
Total eggs 
Killed by predators 
H. malus & ethers 
TotarJ:ro.vae 1 
Unhatched eggs 
Total l.arvae 1 
Killed by predators 
Parasitized Ll 
H. malus & others 
Tot~rvae 1 
Killed by predators 
Parasitized Ll 
H. malus & others 
Totaï"ïarvae 1 
Killed by predators 
Parasitized Ll 
H. malus & others 
Total larvae 1 
Killed by predators 
Parasitized Ll 
H. malus & ethers 
TotarJ:ro.vae 1 
Killed by predators 
Parasitized Ll 
!! • ~ & others 
Total 1a.rvae 2 
Killed by predators 
Parasitized L2 
!!• ~ & ethers 

x num.ber/tree 

Macdonald 1963 

2339 
301.67 
31.17 

3233 
347.33 
37.33 

1234.83 
280.67 

1224 
352.67 

6.33 
24.83 

863.00 
51.00 
4.67 
7.33 

851.17 
184.00 

9.17 
8.8.3 

649.00 
252.83 

7 • .3.3 
16.67 

584.67 
191.83 

8.17 
10.67 

524.50 
186.50 
11.67 
15.50 

Range of densities 

1195 - 5410 
126 - 714 

5 - 125 
568 .. 4395 
49 - 780 
10 - 69 

.394 - 2148 
0 - 1044 

210 ... 2024 
25 - 870 
0- 15 
2 - 74 

208 - 1472 
17 - 149 
3 - 15 
1 - 1.3 

136 - 1.341 
77 - 452 
3- 24 
5 - 21 

95 - 892 
66 - 475 

0 - 1.3 
1 - 47 

lll- 826 
80 - 451 
0- 15 
1 - 35 

143 - 776 
65 - 292 
1- 26 
2 - 43 



stage sampled 

Total larvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
Tot"8!'1irvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
'Tota:riirvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
'Tota:rïârvae 2 
Killed by predators 
Parasitized L2 
H. malus & others 
Tota:rïârvàe 2 
Ki1led by predators 
Parasitized L2 
H. malus & others 
Tota1 adulte 
Ki1led by predators 
Parasitized adults 
H. malus & others 
Tot"ëë""'8.aul ta 
Killed by predators 
Parasitized adults 
!! • ~ & others 

Total eggs 
Killed by predators 
Parasitized eggs 
A. e:ilaspid:ls 
H. ~us & otîiers --

TABIB 16 {conttd) 

i number jtree 

513.16 
198.83 
10.00 
10.33 

635.17 
199.00 
19.33 
11.00 

541.33 
192.33 
11.67 
11.83 

,440.33 
1.41.50 

8.17 
8.83 

505.33 
153.33 

7.17 
9.33 

343.17 
82.67 
8.83 
3.83 

341.67 
Sl.50 
8.33 
4.33 

'Macdonald 1964 

19150.50 
5731.50 
344.33 
l95.l6 
233.16 

Range of densities 

172 - 705 
W7- 463 
1- 27 
0- 19 

143 - 1091 
82 - 313 
7- 39 
2 - 20 

156 - 1066 
96 - 358 
0 .. 17 
1 - 27 

102 - 764 
44- 238 
2- 24 
4- 17 

91- S60 
48- 266 
1- 19 
1- 22 

95 - 555 
37 - 165 
1- 24 
1- n 

128 .. 537 
.32 - 189 
g - 20 
0 - 10 

12851 - 2548'7 
1643 - 10254 
136 - 496 
90- 256 
26 • 3SO 

78 



Stage sampled 

Total larvae 1 
Kil1ed by predators 
Killed due to desiccation 
Unhatched eggs 
Total l.arvae 2 
Killed by predators 
Parasitized L2 
!• q!.ilaspidis 
H. malus & others 
Tot;ï'iarvae 2 
Killed by predators 
Parasitized L2 
A. m:ytilaspidis 
H. malus & others 
Tota:radults 
Killed by predators 
Parasitized adults 
! . m;rt ilas pidis 
H. malus & others 
Total adults 
Killed by predators 
Parasitized adults 
! . m.ytilaspidis 
H. malus & others 
Total adults 
Killed by predators 
Parasitized adults 
!• :iilaspidis 
H. ma us & others 
Totara:dults 
Killed by predators 
Parasitized adu1ts 
!• m:ytilaspidis 
H. malus & others 
Total adults 
Killed by predators 
Parasitized adults 
.H• ~ & others 

TABLE 16 (cont 1d) 

x number/tree 

.3588.00 
13.35.66 
672.33 

5372.33 
754.83 
513.50 
51.83 
50.67 
19.17 

.350.67 
222.83 
13.17 
5.17 

11.17 
146.50 
51.17 
55.83 
59.00 
21.50 

152.83 
49.33 
62.00 
66.17 
18.17 

105.83 
23.67 
52.17 
51.83 
17.17 

172.67 
35.00 
93.67 
21.00 

250.16 
140.50 
53.83 
72.83 
12.50 

Range of densities 

1764 - 5882 
459 - 2929 
261 - 1467 

1238- 9225 
371 - 1768 
219 - 1243 

8- 139 
5 - 138 
0 - 83 

106 - 786 
47 - 553 

1 - 31 
0- 15 
0 - 22 

94 - 219 
23- 92 
30- 71 
33 - 77 
6- 37 

108 - 183 
28 - 72 
48 - 80 
49- 87 

0 - 37 
56 - 156 
3 - 66 

27- 76 
25 - 77 
4 - 31 

103 - 226 
10 - 79 
55 - 139 
6 - 56 

36 - 1181 
54 - 209 
15 - 91 
5 - 128 
2 - 18 
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Stage sampled 

Total eggs 
Killed by predators 
H. malus & others 
Total larvae 1 
Killed by predators 
Killed due to desiccation 
Total l.a.rvae 2 
Killed by predators 
H. malus & others 
Totaï"ïarva.e 2 
Killed by predators 
H. malus & others 
Total adults 
Killed by predators 
H. malus & others 
Total adults 
Killed by predators 
H. malus & others 
Total adults 
Ki11ed by predators 
H. malus & others 
Tota:ïâd.ults 
Killed by predators 
H. malus & others 
Tota:radults 
Killed by predators 
li• ~ & others 

TABlE 16 (cont 1d) 

x number/tree 

Ile Bizard 1964 

36140.67 
5678.50 
305.83 

7014.33 
4382.17 
ll85.83 
835.0 
155.0 
35·50 

654.0 
2$4.50 
92.50 

342.50 
103.33 
74.17 

328.17 
156.67 
264.50 
487.67 
256.17 
196.83 
246.33 
314.0 
250.17 
159.83 
124.0 
51.50 

80 

Range of densities 

484- 137143 
149 - 22051 

2 - 15Z7 
89 - 18575 
26 - 12746 
27 - 4026 

146 - 2057 
7 - 488 
3 - 88 

136 - 2042 
28- 913 
12 - 273 

117 - 849 
10 - 438 

8 - ';:94 
82 - 875 
10 - 565 
11 - 1123 

182 - 832 
37 - 666 
15 - 334 
29 - 1138 
70- 1172 
36 - 1181 
34 - 525 
10 - 515 
11 - 183 



34 minutes for second-stage larva.e and 32 minutes for adults. Oost 

ratios Ct/Cs are given in Tables 17 and 18 • 

.3. Calculation of: 

a. Optimum number of samples per trees 

Oost ratios, along with ratios of inter-tree and intra-tree 

error variances, st/s,t, were used to calcula te the optimum number 

or samples per tree, ,e. • J<sYs'f;)(Ct/0
8
), needed to minimize oost 

of collection and examina. tion of stages and mortalities or 1• ~ 

developing on apple trees of the .35-40 year age class. 

b. Optimum number of trees per plot 

On the basie of these estitœlted ,a values and mea.ns for all 

samples, the coefficient of between-tree variation was oalculated as 

lOOJSt St C. V •,a • x B + and the number of trees, .Et, to be sampled 

for a specified standard error of 10, 20, and .30 per cent precision 

of the mean, estima.ted as .Et :: (C.V.E)2 (Table 19). 
p 

4· Suggested sampling plan 

A suggested sa.mpling plan was derived from the above data 

81 

(Table 20). This plan indicates that for life table etudies of uniform 

~· .Y1:!!Ê: populations, developing at low to medium densities on .35-40 

year old apple trees, estimates of absolute population densities having 

a 10 per cent standard. error of the mean, rrliy be obtained by sampling 

for eggs 8 leaf olusters from 89 trees; for first-stage larvae 4 leaf 

olusters from 106 trees; second-stage larvae 4 leaf olusters from 

lOS trees; and for adulte, 10 leaf olusters from .37 trees. Individual 

sampling plans for the ~cdonald and Ile Biza.rd plots are given in 



TABlE 17 

Estimation of numbers of n 2-cluster samples required to minimize the 

cost of collection and examination for all stages of &• ulmi (L). 

Stage 

Macdonald 1962-63 
Eggs 
La.rvae 1 
Larvae 2 
Adults 

Macdonald 1963-64 
Eggs 
La.rvae l 
La.rvae 2 
Adu1ts 

Ile Bizard 1963-64 
Eggs 
La.rvae 1 
La.rvae 2 
Adults 

Mean ratio of 
variance 

components 
S~/S~ 

303.49 
2.84 
2.52 
3-45 

34.91 
;.19 
3.55 

70.18 

.39 

.90 
3.54 
5.62 

Oost ratio 
CtfCs 

.06 

.15 

.18 

.21 

.16 

.20 

.90 

.8; 

.50 
1.33 
1.33 
2.00 

4.26 
.65 
.67 
.85 

2.39 
1.01 
1.78 
7.72 

·44 
1.09 
2.16 
3-35 
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TABLE 18 

Estimation of numbers of E 2-leaf cluster samples reqUired to minimize 

cost of collection and examination for ~· ulmi (L.) mortalities on apple 

from predators and parasites, as well as for the predator li• ~and 

the parasite ! . m:ytilaspidis. 

M9an ratio of 
variance components Oost ratio 

Stage s2/s2 ctfcs s t 

Macdonald College 1962-63 

Eggs killed by predators 11.93 0.06 .84 
H. malus 56.74 0.06 1.84 
~· m;ytiÏaspidis 26.90 0.06 1.27 

L1 ki1led by predators 4.68 0.16 .86 
Parasitized L1 

19.35 0.15 1.70 H. malus 
i• m:ytilaspidis 

L2 killed by predators 4.43 0.18 .89 
Parasitized L2 15.92 0.17 1.64 
H. malus 10.62 0.18 1.38 
!· m:ytiÏaspidis 15.92 0.17 1.64 

Adults killed by predators 1.14 0.21 .48 
Parasitized adults 2.>!!7 0.21 .77 
H. malus 3.40 0.21 .84 
~. m:ytilaspidis 2.f!J7 0.21 .77 

Macdonald Collage 1963-64 

Eggs kil1ed by predators 2.77 0.16 .66 
Parasitized eggs 9.17 0.16 1.21 
H. malus 5.47 0.16 .93 
A• m:ytilaspidis 16.12 0.16 1.60 



Stage 

~ killed by predators 
rasitized L1 

H. malus 
!· mytilaspidis 

L2 killed by predators 
Parasitized L2 
li·~ 
!• m:ytilaspidis 

TABlE 18 (cont 'd) 

llœan ratio of 
variance components 

s;tsi 

4.00 

3.93 
6.36 

63.55 
3.80 

Adults ki1led by predators 13.88 
Parasitized adults 7.72 
H. malus 10.20 
! . mytilaspidis 7.72 

Ile Bizard 1963-64 

Eggs killed by predators 0.29 
li·~ 1.83 

Ll ki1led by predators 1.37 
H·~ 

L2 killed by predators 2.71 
H·~ 4.78 

Adu1ts killed by predators 1.41 
li·~ 2.94 

Cost ratio 
c.Jc5 

0.20 

0.90 
0.90 
0.90 
0.90 

o.85 
.89 
.8; 
.89 

o.;o 
o.;o 

1.33 

1.33 
1.33 

2.00 
2.00 

.89 

1.88 
2.39 
7.56 
1.84 

3.35 
2.62 
2.94 
2.62 

.38 

.95 

1.35 

1.89 
2.52 

1.68 
2.42 



TABlE 19 

Estimation of numbers of trees required to be sampled for a 10, 20, 

and 30 per cent standard error of the mean, on the basis of ~ 2-1eaf 

c1uster samp1es for stages and morta1ities of ~· ~ (L.) on apple. 

Stage No. of samples No. of' trees 
lqt; 2û}b 30;'t 

Macdonald 1962-63 gen. 

Eggs 5 151 37 17 

La.rvae 1 1 111 27 12 

Larvae 2 1 94 24 ll 

Adu1ts 1 46 12 5 

!~cdonald 1963-64 gen. 

Eggs 3 26 6 3 

Larvae 1 2 101 25 11 

Larvae 2 2 122 30 13 

Adults s 27 7 3 

Ile Biza.rd 1963-64 gen. 

Eggs 1 313 78 34 

Larvae 1 2 189 47 20 

Larvae 2 3 172 43 19 

Adu1ts 4 182 45 19 
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TA.BIE 19 ( cont • d) 

Stage No. of samples No. of trees 
10% 2Qt 3Qt 

MŒTALTI'JES 
Macdonald College 1962-63 gen. 

Eggs killed by 
pre da tors 1 312 78 34 

H. malus 2 721 180 80 
! . mytilaspidis 2 169 36 16 

Larvae 1 killed by 
predators 1 268 66 29 

Parasitized Larvae 1 
H. malus 2 363 92 40 
!· ptztilaspidis 

Larvae 2 killed by 
predators 1 124 30 13 

Parasitized Larvae 2 2 243 60 26 
H. malus 2 201 ;o 21 
!· ~pidis 2 243 60 26 

Adults killed by 
pre da tors 1 105 21 11 

Parasitized adults 1 338 84 37 
H. malus 1 278 69 30 
A• mytilaspidis 1 338 S4 37 

Macdonald Collage 1963-64 gen. 

Eggs killed by 
pre da. tors 1 111 27 12 

Parasitized eggs 2 51 12 5 
H. malus 1 134 33 14 
'!. mytilaspidis 2 45 11 ; 

Larvae 1 ki11ed by 
pre da tors 1 157 39 17 

Parasitized Larvae 1 .. 
H. malus 
~. myti1aspidis 



TABŒ 19 (cont •d) 

Stage No. of samples No. of trees 
1~ 2~ 3û,t 

Larvae 2 killed by 
predators 2 146 36 16 

Parasitized Larvae 2 3 200 49 21 
H. malus 7 157 39 16 
!• mytilaspidis 2 245 61 Z7 

Adults killed by 
pre da tors 4 u; 2S 12 

Parasitized adults 3 53 13 5 
H. malus 3 63 13 6 
!· m.ytile.spidis 3 260 65 2S 

Ile Bizard 1963-64 gen. 

Eggs killed by 
pre da tors 1 3S4 96 42 

.!!·~ 1 909 227 101 

Larvae 1 killed by 
236 5S 26 pre da tors 2 

H. malus --
Larvae 2 killed by 

predators 2 294 73 32 
H. malus .3 217 54 24 - -
Adults killed by 

predators 2 293 73 32 
H• malus 3 299 73 33 



TABIB 20 

Suggested sampling plan for lite-table etudies of .le• ~ (L.) based 

on coonts obtained in the Macdonald Collage, Qu.ebec, apple orchard 

for the 1962-63 and 1963-64 generations. 

Stage 

Eggs 

Larvae 1 

Larvae 2 

A.duJ.ts 

No. of elusters 
pertree 

s 

4 

4 

10 

1(1,( 

S9 

106 

108 

37 

No. of trees 
for a s.E. ot 

2(1,( )qg 

22 10 

26 12 

'Z7 12 

10 4 

ss 



Table 19. For higher and lower 1• ~ density estimates upward or 

lower revisions of numbers of sam.ples and trees requ.ired for the same 

precision would have to be made. 

F. LIFE TABIES 

l. Introduction 

The technique followed in the development of lite tables for 

the Oystershell scale on apple in the Macdonald College and Ile Bizard 

experimental plots was essentially that used by Morris and Miller (1954). 

Deevey (1947) reviewed the early development and use of life 

tables and was the first worker to apply the technique to the study 

of n.atural populations. His approach, however, lacked sophistication 

and the tables he developed were of only limited usefulnass to sub

sequent population studies. Morris and Miller (1954) in their pioneering 

work on epidemie populations of the Spruoe budworm, Choristoneura 

fumiferan~Clem.) 1 revised the life table approaoh and formulated a 

number of f'undamental requirements to the technique, notably, (a) the 

uni verse for which the lite table is prepared should be homogeneous; 

(b) sam.pling should be timed in relation to the life history of the 

insect; ( c) accuracy and precision must be maintained in the collection 

of sampling date; (d) confidence limits should be established for 

means of sam.ples; and (e) the lite table should be a reliable indi

oator of the basie data on population, feoundity, and mortality factors. 

The technique as proposed by Morris (1954) has since been used to 

study sucoesstully the dyna.mies of a number of forest, orohard atld 



field pests (Stark, 1958, 1959; Kiritani and Hok7o, 1962; Harcourt, 

1963; Potti:ager, 1964; Paradis and LeRoux, 1965). 

Morris (1959) further modified the technique used mainly in 
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the identification of' 'key' mortalities iDvolved in population changes 

from generation to generation a.Dd in the prediction of' these changes. 

Varley and Gradwell (1960) suggested a similar modification which 

provided f'ar the graphical representation of' effects of estimated 

mortalities ( 'k' values) on variation in total morta.lity (K). These 

methode, however, do not improve (Paradis and LeRoux, 1965) the pre

cision obtained in the determination of 1keyt factors tor population 

data collected by means of the lite table approach lbrris a.Dd Miller 

(1954) and Morris (1955, 1957, 1959) and the exs.mination of survival 

ratios by means of correlation coefficient ana1ysis (Watt, 1961, 1962). 

Holling (1963) has since suggested that the experimental component 

analysis method be coupled to the lite-table approach far a more de

t&iled explanation of the causes of population fluctuations. 

2. Nature of lite tables 

The following columns proposed by Morris ~ .!:!• (1963) wre 

used in the developmen:t of' lif'e tables for !!• ~ on apple. 

:x age interval 

l1U.IIIber alive at the beginning of each age interval 

causative mortality factor within the age interval 

n.umber dying with the age interval 

~ as a percentage of ~ 

survival rate within :x 

number of eggs observed in the ne:x:t generation 
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A total of Sl lite tables (Appendfx Part 1), 62 for quadrants, 

16 for trees, and 3 ·for plots, were developed on the basie of sampling 

data obtained for two consecutive generations (1963-1964) of L. ulm.i --
in the Macdonald College apple orchard and one generation (1964} in 

the Ile Bizard apple orchard. Eaeh lite table eovered four age 

intervals , notably, eggs, first- and second-stage larve.e and adUlte. 

Quantitative estimates of eaeh stage, and of factors causing mortality 

within the stage, provided the basic data for the construction of life 

tables. 

Actual eggs were determined by direct population sampling at 

the beginning of each generation, and expected eggs determined as the 

number of •normal' females multiplied by 64, the mean num.ber of eggs 

laid by a normal female. Mean eggs per female in eaeh generation was 

obtained by eounting the num.ber of eggs deposited und.er 25 ecales 

(Table 4). 

To determine the number of •normal 1 females in each generation 

(see life table f'or Quadrant lN, tree No. l Macdonald College, 1964) 

the number of f'emales present at the end of the generation prior to 

egg l.aying, in this case 2 • .3 was multiplied by 64, the mean number of 

eggs known to be deposited by a normal female. In Quadrant lN, however, 

each female laid only .30.11 eggs. Therefore the 2 • .3 females are not 

normal, they are only (30Q:11) normal. The reduction due to reduced 

feeundity (a mortalit;y factor) is (64 -~0•11) X 2.3 or 1.22. Hence 

the num.ber or normal f'emales f'or table lN = 2.3 - 1.22 = 1.08 and 

expected eggs f'or lN Quadrant was 1.08 X 64 : 69.12. When eggs were 

counted in this quadrant at the beginning of the N2 generation the 



mean number obtained par temale was .31.3.3 which constitutes a f'txrther 

adult tamale mortality or 

(i.e. Expected eggs - A.ctual egg_s x 100) = 54.67/, 
Expected aggs 

In thil!l quadrant then the number of temales that actually oviposited 

The Index of population trend (I) was calculated as rollon: 

N2 eggs par two leat c1usters 
I = N1 aggs par two leat clustars X 100 

N2 : number of eggs observed in tollowing generation 

N l : number of eggs in the present generation 

.3. Surviva1 ratios 
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Watt (1961, 1962) recognized the need to examine possible ettects 

ot survival ratios on population trend from data obtained in lite 

tables and proposed a mathematical model tor this purpose. Inherent 

in the application of the model is the use or correlation coefficient 

analysis. For !:• ~ the following equation is applicable: 

I: 

I 

~ Bt.1 Sr2 8A.l 8A2 F 

index of population trend in a given generation 

survival or eg~s to eclosion (number or first-stage larvae/ 
number or eggs} 

SLl survival or fust-stage larrae ( number or second-stage 
larvae/number or tirst-stage larvae) 

sL
2 

survival or seeond-stap larvae (rmmbar of adults/ m:unber 
or second-stage larvae} 

SAl survival of adulte (number or actual eggsjnumber of expected 
eggs) 

sA
2 

proportion or ovipositing adulte (ovipositing adults/adults) 

F the mean feeundi ty per fe male 



In the analysis the difterent survival ratios were considered 

as independant variables and the index of popu.lation trend as the 

dependent variable. Values tor each age interval in relation to trend 

were calculated as follows: 

where, 

r2 is the correlation coefficient sqnared, 

X the survival ratio ot eaeh age interval, 

Y the trend ir.dex and 

.!! the number ot replicates (mmber of lite tables). 
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The correlation coefficient (r) values were then tested for 

significanee using the formula for tt • given by Steel and Torrie (1960), 

i.e. : 

t = r 

The •t•-values and the ratios used are given in Tables 21 to 23. 

4• Interpretation of lite table data 

To tacilitate interpretation of lite table data obtained on 

populatioœ of~· ~ at Macdonald College, 1963-64, and at Ile Bizard, 

1964, mean lite tables - pooled from Quadrant tables per generation 

per plot - wre prepared (Tables 24 to 26). From these tables it 

was seen that ~· !J:!! generation mortalities, 1963 to 1964, ranged 

from 96.44 to 99.97 per cent - accounting tor population increases 

(Macdonald College, 1964) when below the 1• ~ constant mortalit:y 
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TABLE 21 

Correlation between the index of population trend and the survival ratios 

within each age interval for the 1962-63 generation of 1:• ulmi (L.) 

~~cdonald Colle ge, Que bec. 

Ovipos- Poten- Actual 
Quad- Larvae 1 La.rvae 2 Adults itiît~ tial eg~ Trend 
rants Eggs Larvae 1 Larvae 2 Adu s eggs Expect- Index 

per ed eggs 

N -476 .445 .368 .059 64 22.744 6.731 
s .739 .557 .406 .367 64 16.168 63.546 
E .3CJ7 .384 1.134 .489 64 1.150 4.797 
w .821 .562 -469 .094 64 9.487 12.358 

N .996 1.099 .820 .439 64 1.099 27.738 
s .633 .832 1.083 .440 64 .223 3.584 
E -491 ·490 .721 .364 64 1.561 6.308 
w .178 .581 .815 .44,1 64 1.481 3.534 

N .615 .562 .623 .055 64 .933 2.103 
s .246 .738 .444 .153 64 .2.36 .792 
E .313 .599 .324 .437 64 1.452 2.451 
w .323 .893 .703 .361 64 4.108 19.214 

N .281 ·424 .883 .399 64 2.627 7.068 
s ·409 ·484 .675 .148 64 6.935 8.741 
E .338 .744 .358 .316 64 4.095 7.472 
w .146 .512 .577 .246 64 1.739 1.183 

N .095 .575 .801 .588 64 1.532 2.512 
s .199 ·452 .273 .375 64 10.803 6.345 
E 1.357 .098 1.244 -445 64 5.742 27.166 
w .271 .740 .661 .235 64 6.443 12.82'7 

N .095 .835 .507 .264 64 15.216 10.295 
s -459 .655 1.342 .181 64 6.763 31.671 
E .312 .600 .869 .196 64 7.126 15.202 
w .214 .814 .716 .248 64 6.061 11.913 

Corre-
lat ion .512 .579 .142 .090 .. .400 
coefficient 

t values 2.797eJ'i 3 • 32'76'J!Oi 0.7474 .3863 2.0513 

Genera-
ti on 
Survi-
val 

.0046 

.0614 

.0651 

.0203 

.3943 

.2512 

.0631 

.0372 

.0117 

.0123 

.0263 

.0730 

.0420 

.0196 

.0285 

.0106 

.0256 

.0091 

.0739 

.0311 

.0105 

.0731 

.0319 

.0309 

.270 

1.0098 

» Significanœ at the 5% leve1 for r : .404; lB! Significance at the ~ 
level for r = .515; t • 2.819 at the 1% level of significance. 
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TABlE 22 

Correlation between the index of population trend and the survival ratios 

within each age interval for the 1963-64 generation of L. u~~i (L.) --
Macdonald Colle ge, Que bec. 

OVipos- Poten- Actual Gener-
Quad- Larvae 1 Larvae 2 Adults itint~$! tial eg~ Trend. at ion 
rants Larvae 2 Larvae 1 NymphS 2 Aduls eggs Expect- Index Survi-

per ed eggs val 

N .243 .064 .178 .045 64 .453 .008 .0001 
s .022 .081 .120 .059 64 1.021 .oos .0001 
E .101 .415 .127 .oo6 64 2.058 .004 .0000.3 
w .159 .268 .405 .081 64 .938 .089 .0010 

N .101 .060 .865 .05.3 64 1.125 .020 .0002 
s .908 .107 .160 .068 64 .447 .069 .0010 
E .270 .028 .343 .089 64 .769 .015 .0002 
w .156 .170 .211 .OlS 64 .228 .007 .0001 

N .248 .090 .359 .030 64 .496 .016 .0002 
s .309 .186 .912 .191 64 1.108 .710 .0100 
E .190 .117 .255 .003 64 .024 .001 .00001 
Yi .olS .286 .549 .091 64 .446 .016 .0003 

N .oo8 .565 .658 .021 64 .186 .002 .0001 
s .134 .040 .835 .020 64 .964 .006 .0001 
E .085 .217 • .340 .0.31 64 .466 .012 .0002 
w .149 .207 .170 .051 64 .664 .005 .0001 

N .073 .152 .221 .006 64 2.121 .003 .00001 
s .265 .166 .160 .019 64 .546 .009 .0001 
E .134 .301 .070 .032 64 .521 .006 .0001 
w .151 .268 .19.3 .017 64 .205 .008 .0001 

N .097 .187 .2:74 .049 64 .967 .016 .0002 
s .087 .065 1.717 .020 64 .992 .01.3 .0002 
E .056 ·437 • .336 .044 64 .539 .02.3 .0004 
w .163 .052 1.420 .001 64 1.139 .013 .00002 

Corre-
1ation 0.2.37 0.007 0.2Z7 0.811 .1.34 .0082 
coefficient 
t values 1.1.304 .0104 1.091.3 6.540.3u - .6351 0.4225 

~ Significance at the 1 per cent 1eve1 for r = .515 
t = 2.819 at the 1% 1evel of significance. 
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TABlE 2.3 

Correlation between the index of population trend and the survival ratios 

within each age interva.l for the 1963-64 generation of !!• ulmi (L.) 

Ile Bizard, Quebec. 

Ovipos- Poten- Actual Genera-
Quad- Larva.e 1 Larva.e 2 Adults iting~~ tial eggs Trend tion 
rants Eggs Larva.e 1 Nymphs 2 Adults eggs Expect- Index Survi-

per ed eggs val 

N .166 .066 .175 .05S 64 .199 .004 .0001 
s .(J75 .05S .454 .006 64 .903 .025 .00001 
E .m .028 .773 .126 64 .625 .014 .0002 
w .112 .032 .361 .047 64 .289 .004 .0001 

N .220 .022 .523 .014 64 .124 .002 .00004 
s .513 .169 .819 .026 64 .123 .(J75 .0018 
E .171 .205 .137 .033 64 .362 .010 .0002 
w .135 .317 .341 .003 64 .040 .002 .0001 

N .193 0.526 .151 .003 64 .040 .003 .0001 
s 1.04S o.o2s .888 .019 64 .ll5 .032 .0005 
E 0.194 0.042 .153 .138 64 .272 .011 .0002 
w 0.056 0.180 2.265 .042 64 .250 .061 .0010 

N 
s 
E 
w 

.271 .358 .525 ·144 64 .461 -466 .0073 
N 
s 
E 
w 

N 
s .203 .320 1.298 .147 64 .653 .792 .0124 
E 
w 

Corre-
lat ion 0.015 0.41S 0.333 o.63ji 0.416 o.840U 
coefficient 
t values • 052 1.5954 1.2242 2.8008 1.5878 5.3503 

~ Significance at the 1% level for r = 0.661; ~-Sign~ficance at the 5% 
level for r = 0.532; t = 3.055 at the 1% level or significance. 
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rate of' 98.44 par cent, and decreases (Macdonald College and Ile Biza.rd, 

1965) when a.bove. 

Surri.val w.f.thin each age-interval of' each generation is illustrated 

in Figure 10 in histogru f'orm.. Within these intervals, the percentage 

number of' hosts killed b;r H. malus - most important mortality f'actor 

acting in 8D1 generation - was: 

Macdonald College Ile Bizard 
196.3 1964 1964 

Eggs 71 8.3 8S 

First-stage larvae 20 .36 6.3 

Second-stage la.rvae .3.3 éb .32 

Adulte 29 24 6.3 

and the percentage ki1led b;r !• m.ytilaspidis - the next most important 

f'actor - being: 

Eggs 

First-etage l.arvae 

Second-stage larvae 

A.du1ts 

Macdonald Collage 
196.3 1964 

0 1.41 

-
2.29 6 

2.58 47 

Ile Bizard 
1964 

!!• ~ and !• m.ytilaspidis mortalities, ba.sed on mean numbers 

of' &• ~ ki11ed per two 1eaf clusters, f'rom May to September (Figs. 

11 and 12), were positively correlated rlth host densities in both 

plots, 1964, being higher in the egg and adult stages and 1ower in 

the larval stages. For these factors at Macdonald Collage, 1964, 

percentage predation was high (Fig. 1.3} wb.en pa.rasitism was 1ow and 

vice versa. At Ile Biza.rd only traces of !• mytilaspidis were obtained. 
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Fig. 11. Histograms indicating mean ~· !!!!!!! nwnbers and 

morte.lities obtained for two leat clusters at 

ne Bize.:rd, Que bec, for the period ltly' to September 

1964. 
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Fig. 12. Histograms indicating mean .f:!• ~ Dlllllbers and 

mortalities obtained per two leat clusters at 

Macdonald College, Quebec, tor the period May 

to September 1964. 
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Additional checks made from Quadrant lif'e tables (actual eggs owr 

expected eggs) confirmed that the action of predators and parasites 

on eggs and adulte resulted in marked L. ulmi generation losses. 

Survi?orship curves (Fig. 14) and mortalit7 curves {Fig. 15) for 

eacb generation illœtrate further, gra.pbicall7, the positiTe corre

lation tha.t existe betwen preda.tors, parasites and !t• ~ host 

densities. 

Oombined desicca.tion and frost morta.lities were low for eggs, 

and desiccation mortalities alone somewhat higher for f'irst-sta.ge 

J.arvae. Percentage morta.lities for these factors are as f'ollows: 

Macdonald Oollege Ile Bizard 
1963 1964 1964 

Desiccation 
+ Eggs 0 0.63 0.31 

Frost 

Desicca.tion First-stage lanae 0 18 17 

The relatiTe absence of' these mortalities in the egg stage is likel7 
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due to the protection af'f'orded eggs b7 the parent ecale cOTeriag against 

ertremes in temperature. Webster (1915) reports that in the field 

eggs of !=• .!!:!! can withsta.M winter temperatures of u.p to -31CT. The 

higher desiccation mortalities recorded for first-stage larvae appear 

to result f'rom avercrowding and competition for teediag sites (f'luid 

source) at emergence. 

Percentage mortalities tor predators and parasites within !t· 

ulmi age intervals were extremely variable (Table 27) ranging tor -
predators f'rom 1.3-91 {eggs, Macdonald 163) and f'or parasites from 

27-67 (adults, Macdonald •64). The range f'or a.ll ether mortalities 

was considerably lesa 'Variable. According to Morris (1957) 'Variation 



Fig. 13. SUl"Yivorship c'l1'l"Ves for the 1963-641f. ~ 

poptù.a.tioas at Macdoœld CoUege and ne Bisa.rd, 

Que bec, experimental plots. 
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Fig. 14. Jj)rf;alit:r curves for the 1963-64 .!!• ~ 

popula.tioœ at Macdonald College and ne Bisard, 

Qu.ebec, experimental plots. 
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is an important attribute of m.ortality - an attribute shown in subse

quent studies to be an integral part of 'key' :tactors tor a num.ber 

of orchard species (LeRoux, Paradis and Httdon, 1963; Paradis and 

LeRoux, 196S; Pottinger, 1964). Correlation coefficient analyses 

of su:rvival ratios (Tables 21 to 23) , based on quadrant life tables, 

revealed that at !lacdonald College. 1962-63, eggs and first-sta.ge 

larvae accounted for a significant 51 and ;s per cent of the variance 

on trend, respectiwly, and that at Ile Bizard a.Jld Macdonald Colle ge, 

1963-64, ovipositing adults a1one accounted for a signiticant 63 and 
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81 per cent, respectively, of the variance. The m.agnitttde or the variance 

for this age interval at Ile Bizard is f'Urther illustrated by a signi

ficant 84 per cent correlation with trend obtained for generation 

survival when this and other age intervals were combined. Genera1ly 

for all populations, it was obser"'fed that changes in num.bers of oviposi

ting f'em.ales resulted in sharp increases and deoreases in the number 

of eggs laid per plot, which in turn had a signifioant effect on trend. 

For the above age intenals the predator g. malus and the para

site A• §tilaspidis, combiœd, wre deterndned to be the 'key' factor 

at Macdonald College and ]• malus alone at ne Bizard. The high levels 

at whioh these mortalities operated and their great variability explain 

tor the most part their importance on trend index. 

Flanders (1965) discusses the host-regulating capaoity of 

parasite speoies 1 with specifie reference to the blaok so&le, Saissetia 

oleae (Bernard) and Andrewartha and Birch (1954), Thompson (1956), 

and Milne (1957), stress the importanoe of parasites and predators 

on population regulation. The above conclusions on the effect of 



predators and parasites on population trend of L. ulmi are based on --
the eareful analysis or a vast amount of quantitative data for this 

species. On the basis of this evidence the conclusions reached by 

Smirnov and Polejaeff (19.34), can only be accepted with reservation. 

The tact that populations at Macdonald College and Ile Bizard show a 

decrease in trend indicate that they are in phase, on apple in this 

are a, and are likely to remain at endemie levels for some years to 

come. 
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Fig. 15. Pereentage predation and parasitism in relation to 

host development' tor all stages or 1:!· ~ develop

ing on apple at Macdonald Colle ge and D.e Bizard, 

Que bee, experimental plots. 
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TABlE 24 

Mean 11fe table for the 1962-63 generation of ~· .!:Y:mi (L.) on apple, 
based on numbers per 2 leaf c1usters obtained in the Macdonald College 

Exper:imenta1 plot. 

x Nx MxF Mx 100M/N lOOM/Nl Sx 

Eggs (NI) .392.08 Pre da tors 277.48 70.77 70.77 
'Others' -{-6 • .34) -(-1.61) -{-1.61) 0.308 

Larvae 1 120.94 Pre da tors 25 • .38 20.99 6.47 
'Otbers' 29.97 24.78 7.64 0.542 

Larvae 2 65.59 Predators 22.05 .3.3.62 5.62 
Parasites 1.50 2.29 0 • .38 0.651 
10thers1 -(-0.67) -(-1.02) -(-0.17) 

Adulte (~) 42.71 Predators 10 • .35 24.2.3 2.64 
Parasites 1.10 2.58 0.28 

Females .31.26 Red. fee. 15.91 50.90 4.06 0 • .326 

'Normal' 00 15 • .35 ~ morta1ity 1.42 9.25 0.36 ++ 

Ovipositing ~ 1.3.9.3 
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Generation .378.15 96.44 96.44 0.0.355 

Expected eggs 982.77 
Actua1 eggs (N2) 2386 • .31 
Index of population trend: E:xpected250.65% 

Actual 608.62% 
Constant mortallty rate 98.44% 
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TABlE 25 

Mean li.f'e table for the 1963-64 generation of 1• ~ (L.) on apple, 
based on nuabers per 2 le at clusters obtained in the Macdonald Colle ge, 

Que bec Experimental plot. 

x Nx MxF lOOM/N 100M/Nl Sx 

Eggs (N1) 3065.25 Pre da tors 2554.22 83.33 83.33 
Parasites 43.16 1.41 1.41 
'Others' 19.37 o.63 0.63 0.146 

Larvae 1 448.50 Pre da tors 164.52 36.68 ;.37 
Desiccation 81.12 18.09 2.64 
'Others' 133.76 29.82 4.36 0.154 

Larvae 2 69.10 Predators I./J.15 66.79 1.51 
Parasites 4.02 ;.82 0.13 
'others1 0.88 1.27 0.03 0.261 

.ldl11ts (~) 18.05 Pre da tors 5.33 29.36 0.17 
Parasites 8.41 I./J.93 0.28 

Females 4.28 Red. fee. 2.97 69.39 0.10 0.045 

1 N'or:m.a1 1 ~ 1.31 ~ morta1ity 0.49 37.40 0.01 

Oviposi ting ~ 0.82 

Generation 3064.43 99.97 99.97 0.0003 

Expected eggs 100.91 
Actual eggs (N2) ;6.25 
Index of population trend: Expected 3.29% 

Actual 1.84% 
Constant morta1ity rate 98.44% 
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TABlE 26 

Mean lite table for the 1963-64 generation of ~· ulmi (L.) on apple, 
based on num.bers per 2 leat' clusters obtained in the Ile Biza.rd, Quebec 

Experimental plot. 

x Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (N!} 10102.73 Pre da tors 8635.07 85.47 85.31 
'Otbers' 31.18 0.31 0.31 0.142 

Larva.e 1 1436.48 Pre da tors 911.29 63.44 9.02 
Desiccation 245.17 17.07 2.43 
'Otbers' 144.20 10.04 1.43 0.095 

Larvae 2 135.82 Pre da tors 44.71 32.92 0.44 
'others' 36.31 26.73 o.36 0.403 

Adults (~) 54.80 Pre da tors 34·43 62.83 0.34 0.039 

Females 20.37 Red. fee. 12.10 59-40 0.12 

00 
'Normal' +t 8.27 5l5/. morta li ty 6.12 74.00 0.06 

Ovipositing ~ 2.15 

Generation 10100.58 99-98 99.98 0.0002 

Ex:pected eggs 528.97 
Actual eggs (N2) 159.45 
Index of population trend: Ex:pected 5·24% 

Actual 1.58% 
Constant mortality rate 98.44% 



• • 
TABIE Z7 

Range in !:!• ~ (L.) mortalities, nwnber and pereentage per two-leaf o1usters, due to different factors in 

eaeh of tour age intervals on apple 1 Macdonald Colle ge and Ile Bizard experimental plots, 1963-64. 

Macdonald 1963 Macdonald 1964 Ile Bizard 1964 

Morta1it7 Per 2-leat C1usters 
Stages factor 

MKF Numbers % Numbers % Numbers % 

Bggs Pre da tors 13.25 - 1215.45 13- 91 356 - 6288.50 50- 98 311.11 - 26189.50 45 - 92 
Parasites - - 6 - 95 .51- J - -

Larva.e 1 Predators 2.60 - 65.00 7- 71 11 - 720 8 - 57 20- 2496 20 - 72 
Desiooation - - 4- .332 7- .34 11- 679 1 - 35 

Larvae 2 Pre da tors 5.33 - 61.64 9 - 63 ;.50 - 154.75 35 - 85 2.75 - 131 3- 40 
Parasites 0.16 - 4.58 .88 - 7 .20 - 17.50 .52 - 12 -

Adults Pre da tors 1 - 29.50 11- 82 1.50 - 14.30 13- 55 2.30 - 151.0 24 ... 86 
Parasites 0 - 4.75 0- 13 2.0 - 16.90 29- 67 
Red. Feoundit7 1.61 - 5.3.80 20- 80 0.10- 10.43 23 ... 93 1.54 - 25.25 28- 86 
Fema1e Mortalit7 ... .003 - 2.26 .71 - 98 2.10 - 22.10 35- 96 

~ 



VI Stn'VIMA.RY AND CONCLUSIONS 

Data on the lite histor,y of the Qyster shell ecale on apple 

at Macdonald Collage and ne Bizard, Quebec, showd that in this 

province !!• ~ has only one generation a year, eonsisting of four 

stages: the egg, two larval stages and the adult. The egg stage 

( overwintering stage) lasts t'rom la te August to May; first-stage 

J.arvae, the •crawlert stage, t'rom early "May to mid June; second-stage 

larvae t'rom mid June to late July and the adults from early August 

lll 

to lata September. All stages except first-stage larvae are quiescent. 

Males were not present in the populations studied, a ince, under 

Quebec conditions .!!• ~ is exclasively parthenogenetio. Nor were 

males present on twigs and leaf olusters examined t'rom other apple 

growing regions of Canada. 

Morphologioal charaoters of eaah stage of !!• .!!::!!!' known to be 

typical for this speoies, were ehecked in the two populations studied 

and oompared with those of respective stages obtained from other apple 

growing regions of Canada. To this end detailed descriptions and 

figures tor eaoh stage of the species, not pre'Viously given for apple 

are presented. 

In the experi::nental archards, population of the scale ranged 

from low (approximately 292 eggs per two lea.f' clustera) to medium 

(2394 to 4718 eggs per two leaf cluaters) densitiea - the endemie to 

epidemie population levels, respectively, for .!!• .!!!!! in the se plots. 

The development of sampling techniques was greatly tacilltated 

by the geœrally quiescent nature or 1· .!!!!! ' the uniform distribution 



or :its stages within trees' and the eonf'inement or the stages' at low 

to medium densities, to the wood or leat clusters. A.ccordingly, the 

leat cluster proved to be the most suitable sample unit tor the stUdy 

of this species. 
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Data :revealed that tor all stages or ~· ulmi inter-tree varian.ee 

was the major source or population variance, and ge:aerally there was 

no signif'ioance between Levels, Quadrants, and Levels X Quadrants. 

Based on the estimates of between-tree {s:) and within-tree (St) 

varian.ee, and beeause or the tairly low sampling costs, it was pro

jected that populations or all stages or~· :!!:!! could be sampled, with 

a precision of 10 per cent standard error of the mean, b:y taking aDd 

examining tor eggs, eight clusters f'rom 89 trees; tor first-stage 

larvae, tour l.eat clusters .t'rom 106 trees; tor second-stage larvae, 

tour l.ea.t clusters .t'rom 108 trees; and tor adults, 10 leaf' clusters 

trom 37 trees. The sampling plan outlined tor these plots is expected 

to prov:lde a reasonabla degree or precision tor basic etudies or popu

lation dynamics of law to medium densit:les or~· ~ on apple. 

Eighty-o:ae lite tables wera built tor the three generations 

ot L. ulmi stlldied, and f'rom these tables mean lite tables were pre

pared tor each generation. Data revealed that generation mortalities 

tor the Macdonald plot, 1963 and 1964, were respectively, 96.44 and 

99.97 per cent and tor the Ile Bizard plot, 1964, 99.98 per cent. 

For these populations, mortalit:les ranged .t'rom two per cent below 

(Macdonald •63) to oœ per cent above {Macdonald and Ile Bizard 164) 

the species constant mortality rate of 98.44 and these dif'ferences 

wre retlected in population increases .Projected and obtained for the 



Macdonald generation, 1964, and decreases projected and obtained tor 

the Macdonald and Ile Bizard generations, 1965. Population changes 

in both plots are illustrated in histogram form. 
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For eaeh generation, the mite predator !!• !!!!!! and the chaleid 

parasite !• uqtilaspidis, nwaericall:y, -were the two most important 

mortallt:r factors in the egg and adult stages of .!!• ~· At Ile Bizard 

(1964) !• m;ytilaspidis was present in low numbers. Low mortalities 

in all stages of the coecid also resulted from the mite predators 

.Qee!! a2!,! (Otldemans), Lorrzia sp., Ohelytia sp., and from the chalcid 

parasite, Tetrastichus minutu (Howard), - all œw records for .!!• ~ 

in Canada - from coccinellld beetles and thrips larvae, and from. over

crowding, desiecation, frost and physiological causes. 

Correlation coefficient analyses of su.rTival ratios revealed 

that eggs, first-stage larvae and ovipositing females (Tables 21 and 22) 

bad the greatest effect on trend in the Macdol'l&ld, 1963-64, populations, 

and ovipositing adults and generation survival the greatest effect on 

tretd in the Ile Bizard, 1964, population (Table 23). !!• .!!!!!9:! and 

A• mz!iilaspidis, acting mainl:y ri thin these age intervals, were deter

mined to be the mortali t:r factors ( 1ke;r1 factors) that aocou.nted for 

most of this affect (variance) on trend. 

This report constitutes the first quantitative multifactor 

st\ldy of .!!• ~ on apple, anphere, and the first accurate pinpointing 

of !!• ~ and A:• !fiilaspidis as •ke;r' factors in the regulation of 

low to medium population densities of the Qystershell scale on apple. 

In the collection, analysis, and interpretation of the population data 

berain reported, the wri ter spent a total of 7085 honrs and was assisted 



by a technician for an additional 535 hours. The total time worked 

is the equivalent of two men working a normal forty-hour week tor a 

year and a half. To the writer's mind, this commitment intime is 

indicative or the painstaking care and attention that must be paid 

to detail in the accumulation today of scientifieally acceptable 

population data. 
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Plate I - A. Experimental apple orohard, Ile Bizard, Que. 

B and C. Distribution or !!• ulmi adult soales (X0.3) 

on wood ne ar le at elusters; B. le ar oluster 

removed; c. lear oluster !!! !!E!· 

• 



Plate I 



A 



Plate II - J.. ~· ulm1 adult sce.les (1'40) , at high densities, 

concentrated near leat clusters. 

B. Etûe.rged view of L. ulmi adult scales (:t48) • --
o. View of size differences between male (in centre 

of' photo) and f'emale (located at top and bottom 

of' photo) ~· ~ adult ecales (:!48) on Quercus 

sp. from Warsaw, Poland. 

D. View of' parasitized ~· ulm1 adult scales (X48) 

showing circular parasite exit holes. 



Plate II 



--



Plate III - A. Ventral view of !4• ul.mi adult sea.le (1'48) 

sborlng ineom.plete ventral eovering. 

B. Ventral view or 1• ~ adult scale, (X48) 

with munerous eggs. 

0. View or immature ( o;dinaril;r ereamisb-white) 

overwitrtered 1• ~ eggs {noo). 

D. View or mature (yellorlsh .. brown) overw:tntered 

1• ~ eggs (XlOO). 



Plate III 





Plate IV - A. View of first-stage ~· ~ la.rvae (XlOO) 

immediately following emergence. 

B. Dorsal view of first-stage ~· ~ larvae (:r75) 

with secretions or 1I'8.Xy' threa.d-like eotton;r 

flutf. 

c. Same as B, enlerged (:noo). 

D. 1:!• ~ soale size difference between adults and 

first-stage larvae (r4,S). 



Plate :nr 





Plate V - A. Dorsal view or early rirst-stage ~· ~ larvae 

(US) on apple host showing newly seereted f'irst 

seale eovering. 

B. Dorsal view or~· ~ early seeond stage la.rvae 

(US) showing newly seereted seeond seale eover-

ing. 

0. Ventral view or tully developed ~· ulrai seeond 

stage larvae (%48) within seales. 

D. Dorsal view of four well developed seeond stage 

L. ulmi l.arvae (X4S) removed f'rom saales. --



Plate v 





Plate VI - A. Ventral view of adult .1• ulmi overwintered scale 

showing well developed larva (noo) of the para

site !• m;ytilaspidis within. 

B. Two mature ! . m.ytilaspidis larvae (1'48) in 

second stage ~· ~ scales (bot tom of photo) 

and one (top of photo) !• mytilaspidis pupa (X4S). 

C. View of mature larva (XlOO) of !• mz:!;ilaspid.is 

feeding externally on adult ~· ~ female ecale. 

D. Contents of a mite-infested (!!• .!!!.!!:!) over

wintered L. ulmi ecale (%48) • --



Plate VI 





Plate VII - A. Dorsal view or the pupa (XlOO) or the parasite 

A. m.ytilaspidis • 

B. Dorsal view or a.dult (XlOO) (sex not known) 

!• mztilaspidis with winge extenèled. 

C. Ventral view of three mature ad.ult L. ulmi --
remales (X48) with centre remale being red upon 

by the mite predator !!• .!!!!!:!!• 



Plate VII 





Plate VIII Aerial view or the ne Bizard, Qœbec, Experimental 

orchard and surrotmding country side. 

Scala 1• 1 500 reet. 



Plate VIII 



• 





Plate lX Aerial view or the Macdonald College, Quebec, 

Experimental ore bard. 

Scale 1• : 500 reet. 



Plate tt 



Orchard area delimited by black border on photograph. 
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APPENDIX 

PARTI 

LIFE TABLES 



I 

Lite table tor the 1962-63 generation of ~· .!:Y:m! (L.) on apple, based 
on numbers per 2 leat clusters obtained in tree number I, at 

Macdonald College, Quebec. 

x Nx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 311.56 Pre da tors 177.77 57.06 57.06 
'others' 6.67 2.14 2.14 0.451 

Larvae 1 140.46 Pre da tors 41.45 29·51 13.30 
10thers1 34-45 24.53 11.06 0.460 

Larvae 2 64.56 Pre da tors 32.97 51.07 10.58 
Parasites 3.02 4.68 0.97 0.598 
'Others1 -(-10.06) -(-15.58) -(-3.23) 

Adults (~) 38.63 Pre da tors 20.75 53.71 6.66 
Parasites 1.25 3.24 0.40 0.301 

Females 16.6.3 Red. tee. 4·97 29.89 1.59 

'Normal' ~ 11.66 

Ovipositing ~ 11.66 

Generation 299.90 96.25 96.25 0.0374 

Expected eggs 746.24 
A.ctual eggs (N2) 2972.6.3 
Index of population trend: Expected 2.39.51% 

Actual 954-ll% 
Constant mortality rate 98.44% 



Life table for the 1962-63 generation of !!• ~ (L.) on apple, based 
on numbera per 2 l.eaf clusters obtained in tree number II, at 

Macdonald College, Quebec. 

x 100M/N 100M/N1 S:z: 

Eggs (NÛ 290.94 Predators 184.25 63.33 63.33 
10thera' -(-3.21) -(-1.10) -(-1.10) 0.378 

Larvae 1 

Larvae 2 

Adu1ts (~) 

Femalea 

109.90 Predators 
'Others1 

79.31 Predators 
Parasites 
10tbers1 

67.69 Predators 
Parasites 

59.81 Red. fee. 

'Normal' ~ 28.87 

Ovipoaiting ~ 28.87 

14.40 
16.19 

13.10 
14.73 

14·46 18.23 4.97 
1.21 1.53 0.42 

-(-4.04) -(-5.09) -(-1.39) 0.853 

6.38 
1.50 

51.73 

2.19 
0.52 0.427 

10.63 

II 

Generation 90.08 90.08 0.0992 

Expected eggs 
Actual eggs (N2) 
Index of population trend: 

Constant mortality rate 

1847.52 
1746.75 

Expected 635.02% 
Actua1 600.38% 

98.44% 



Lite table for the 1962-63 generation or lt• ulmi (L•) on apple, based 
on numbers per 2 leaf c1usters obtained in tree number III, at 

Macdonald Co1lege, Que bec. 

x Nx MxF Mx 100M/N 100M/N1 Sx 

Eggs (NI) 480.00 Pre da tors 310.94 64.78 64.78 0.352 

Larvae 1 169.06 Pre da tors .30.83 18.24 6.42 
'others 1 29 • .34 17.35 6.11 0.644 

Larvae 2 108.89 Pre da tors 2.3.26 21 • .36 4.85 
Parasites 2.42 2.22 o.5o 
10thers' 29.52 26.94 6.15 0.49.3 

Adu1ts (W} 5.3.69 Pre da tors 7.75 14.43 1.61 
Parasites 2.88 5 • .36 0.60 0.210 

Females 4.3.06 Red. fee. 2.3 • .30 54.11 4.86 

'Normal' ~ 19.76 ~ morta1ity 8.49 42.97 1.77 

Ovipositing ~ 11.27 

III 

Generation 97.65 97.65 0.02.35 

Expected eggs 1264.80 
Actua1 eggs (N;(l 1610.75 
Index of population trend: Expeoted 26.3.50% 

Actual .3.35.57% 
Constant mortality rate 98.44% 



Lite table for the 1962-63 generation of };,. IW!i (L.) on apple, based 
on num.bers per 2 leai' clusters obtained in tree num.ber IV, at 

Macdonald Cbllege, Que bec. 

x Nx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 711.20 Pre da tors 547.10 76.9.3 76.9.3 0.2.31 

Larvae 1 164.10 Predators 41.05 25.02 ;.77 
'Others' 38.92 2.3.72 5.47 0.513 

Larvae 2 84.1.3 Pre da tors 35.60 42.3.3 5.01 
Parasites 1.16 1.37 0.16 
10thers' -(-5.94) -(-7.06) -(-0.84) 0.634 

Adulte (~) 53.31 Pre da tors 15.87 29.77 2.2.3 
Parasites o.;o 0.94 0.07 0.306 

Females 36.94 Red. fee. 20.64 55.87 2.90 

1Normal1 ~ 16.30 

Oviposi ting ~ 16.30 

IV 

Generation 694.90 97.70 97.70 0.0229 

Expected eggs 1043.04 
Actual eggs (N2) 3066.25 
Index of population trend: Expected 146.66% 

Actual 431-14% 
Constant mortality rate 98.44% 



v 

Lit'e table t'or the 1962-63 generation of lf. ulmi (L.) on apple, based 
on numbers per 2 1eat clusters obtained in tree number V, at 

Macdonald Colle ge, Q.uebec. 

x Nx M_x:F 100M/N 100M/Nl Sx 

Eggs (NI} 442.20 Pre da tors 351.04 79.38 79.38 
1others' -(-26.94) -(-6.09) -(-6.09) 0.267 

Larvae 1 U8.10 Pre da tors 17.90 15.16 4.05 
10thers1 60.35 51.10 1.3.65 0.338 

Larvae 2 39.86 Pre da tors 17.44 43.75 3.94 
Parasites 0.83 2.08 0.18 
'Others1 -(-7.41)-(-18.59) -(-1.67) 0.728 

A.dults (~) 29.00 Pre da tors 6.81 20.89 1.54 
Parasites 0.31 1.66 0.07 0.4)3 

Females 21.88 Red. fee. 9.33 47.51 2.11 

'Normal' ~ 12.55 

Oviposi ting ~ 12.55 

Generation 429.65 97.16 97.16 0.284 

Expected eggs 803.20 
Actual eggs (N2) 318;.88 
Index of population trend1 Expected 181.64% 

Actual 720.46% 
Constant mortality rate 98.44% 



VI 

Lif'e tabls for the 1962-63 generation of ~· ~ (L.) on apple, based 
on nmnbers per 2 leaf clusters obtained in tree num.ber VI, at 

Macdonald Coll.ege, Qœbec. 

x Nx lOOM/N 100M/N1 Bx 

Eggs (Nl) 166.56 Pre da tors 93.79 56.31 56.31 
10thers' 48.74 29.26 29.26 0.206 

Larvae 1 24.03 Pre da tors 6.63 2.76 3.98 
'Others' 0.59 2.45 0.35 0.699 

Larvae 2 16.81 Pre da tors 8.54 50.80 5.13 
Parasites 0.40 2.38 0.24 
1 Others' -(-6.10) -(-36.29) -(-3.66) 0.831 

Adulte (~) 13.97 Pre da tors 4.63 33.14 2.78 
Parasites 0.19 1.36 0.11 0.211 

Fema1es 9.15 Red. fee. 6.20 67.76 3.72 

'Normal' ~ 2.95 

Ovipositing ~ 2.95 

Generation 16).61 98.22 98.22 0.0253 

Expected eggs 191.84 
Actual eggs (N2) 16o6.38 
Index of population trends Expected 115.18% 

Actua1 964.45% 
Constant mortality rate 98.J.t4% 



VII 

Life table for the 1962-63 generation of ~· .!:!1!!!1 {L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree nœber I, 'N' quadrant, 

at Macdonald Collage, Quebec. 

--
x N:x: lOOM/N lOOM/Nl s..x 

Eggs (N ) 462.75 Pre da tors 2,42.67 52.44 52.44 0.476 

Larvae 1 220.08 Pre da tors 6;.oo 29.53 14.0; 
10thers' 57.17 25.98 12.35 0.445 

Larvae 2 97.91 Pre da tors 61.64 62.96 13.32 
Parasites 3.83 3.91 0.83 
1others1 -(-3.;6) -(-0.36) -(-0.77) 0.368 

J.dults (ifSf) 36.0 Pre da tors 29.50 81.94 6.37 
Parasites 2.75 7.64 0.59 0.059 

Fe males 3.75 .Red. fee. 1.61 42-9.3 0.35 

1Norma11 00 2.14 ~ mortality o.oo o.oo o.oo -t+ 

Ovipositing ~ 2.14 

Generation 460.61 99.53 99.5.3 0.0046 

Expe oted e ggs 136.96 
A.ctual eggs (N2) 3115.00 
Index of population trend: Expeoted 29.60% 

Aotual 67.3.14% 
Constant mortality rate 98.44% 



VIII 

Life table for the 1962-63 generation of 11· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number I, 'S' quadrant, 

at Macdonald Co liege, Que bec. 

:x: N::x: MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (NÛ 67.25 Pre da tors 44.25 65.79 65.79 
10thers 1 -(-26.67)-(-39.66)-(-39.66) 0.739 

La.rvae 1 49.67 Predators 7.00 14.09 10.41 
'Others' 14.99 30.18 22.29 0.557 

Larva.e 2 27.68 Pre da tors 13.83 49.96 20.57 
Parasites 1.33 4.80 1.98 
10tbers' 1.27 4.58 1.89 0.406 

A.dults (~) 11.25 Pre da tors 3.5 31.11 5.20 
Parasites 0.75 6.66 1.12 0.367 

Females 7.00 Red. fee. 2.87 42·68 4.27 

'Normal' ~ 4·13 

Ovipositing ~ 4·13 

Generation 63.12 93.86 93.86 0.0614 

Expected eggs 264.32 
Actual eggs (N2) 4273.50 
Index of population trend: Expected 393.04% 

A.ctual 6354.64% 
Constant mortality rate 98.44% 



IX 

Lire table for the 1962-6.3 generation o:f ~· ulmi (1.) on apple, based 
on numbers per 2 lea:f clusters obtained in tree number I, 'E' quadrant, 

at Macdonald Co llege, Que bec. 

Eggs (N ) 575.25 Predators .398.92 69.35 69 • .35 0.307 

Larvae 1 176 • .3.3 Predators 47.60 26.99 8.27 
'Others' 61.10 34.65 10.62 0.384 

Larvae 2 67.7.3 Predators .31.92 47.20 ;.55 
Parasites 2.33 3.44 0.41 
'Otbers' -(-4.3 • .37) -(-64.13) -(-7.54) 1.13.3 

Adults (~) 76.75 Pre da tors 26.00 .33.88 4·52 
Parasites 0.75 0.97 0.13 0.489 

Females ;o.;o Red. fee. 12.50 25.00 2.17 

1Norm.al1 ~ .37 .;o 

Ovipositing ~ 37.50 

Generation 537.75 9.3.48 93.48 0.06;1 

Expected eggs 2400.0 
Aotual eggs (N2) 2759.50 
Index of population trend: Expeoted 417.21% 

A.ctual 479.70% 
Constant mortality rate 98.44% 



Lite table f'or the 1962-6.3 generation of' I:• ulmi (L.) on apple, based 
on nlllllbers per 2 leaf' clusters obtained in tree nœber I, 'W' quadrant, 

at Macdonald College, Quebec. 

:x Nx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 141.00 Pre da tors 25.25 1?.90 1?.90 0.821 

Larvae 1 115.75 Pre da tors 46.20 .39.91 .32.7? 
1 Otbers 1 4·55 .3.9.3 ).2.3 0.562 

Larvae 2 65.00 Pre da tors 24.50 37.69 1? • .38 
Parasites 4·58 ?.05 ).25 
10tbers1 5·42 8.)4 ).84 0.469 

A.dults (~) 30.5 Pre da tors 24.0 ?8.68 1?.02 
Parasites 0.75 2.46 o.;J 0.094 

Females ;.?5 Red. f'eo. 2.88 50.09 2.04 

'Normal' ~ 2.87 

Ovipositing ~ 2.8? 

Generation 138.13 97.96 97.96 0.0203 

Expected eggs 183.68 
A.ctual eggs (N2) 1742-50 
Index of' population trend: Expected 130.27% 

Actual 1235.82% 
Constant mortality rate 98-44% 

x 



XI 

Life table for the 1962-63 generation of lt• ulmi (L.) on apple, based 
on numbers per 2 1ear c1usters obtained in tree number II, 1 N' qœdrant, 

at Macdonald College, Q;œbeo. 

x Nx MxF 100M/N 100M/Nl Bx 

Eggs (N1) 105.00 Pre da tors 13.25 12.62 12.62 
10thers' -(-12.83) -(-12.22) -(-12.22) 0.996 

Larvae 1 104.58 Pre da tors 13.00 12.43 12.38 
1 others' -(-23.34) -(-22.32) -(-22.23) 1.099 

Larvae 2 114.92 Pre da tors 16.00 13.92 15·24 
Parasites 1.17 1.01 1.11 
10thers1 3.;o 3.o; 3.33 0.820 

Adu1ts (~) 94.25 Pre da tors s.; 9.02 8.10 
Parasites 1.25 1.33 1.19 0.439 

Females 84.50 Red. fee. 43·09 ;0.99 41.04 

'Normal' W 41·41 

Ovipositing ~ 41·41 

Generation 63.59 6o.;6 60.56 0.3943 

Expected eggs 26;0.24 
Actua1 eggs (N2) 2912.;0 
Index of population trend: Expected 2524.04% 

Actual 2773.81% 
Constant morta1ity rate 98.44% 



XII 

Lite table t'or the 1962-6.3 generation of 1• ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number II, 'S' quadrant, 

at Macdonald College, Quebee. 

x Nx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 127.50 Pre da tors 46.83 36.73 36.73 0.633 

.Larvae 1 80.67 Pre da tora 7.90 9.79 6.20 
•othera' 5.61 6.95 4·/IJ 0.833 

Larvae 2 67.16 Predatora 6.33 9.43 4.96 
Parasites 0.67 0.99 0.53 
'Otbers' -(-12.59) -(-18.75) -(-9.87) 1.083 

Adulte (~) 72.75 Predators 4.2; 5.84 .3.33 
Parasites 1.75 2.41 1.37 0.4/IJ 

Fem.ales 66.75 Red. fee. 34.71 52.00 27.22 

'Normal' ~ 32.04 

Ovipo si ting ~ 32.04 

Generation 95.46 74.87 74.87 0.2512 

Expeeted eggs 2050.;6 
Aotual egga (N2) 457.00 
Index of population trend: Expected 16o8.28% 

.Actual 3;8.43% 
Constant mortality rate 98.44% 



XIII 

Lif'e table f'or the 1962-63 generation of' lf• ulmi {L.) on apple, based 
on numbers per 2 leaf' olusters obta.ined in tree number II, 'E' quadrant, 

at Macdonald Colle ge, Que be o. 

x N:x MxF 100M/N lOOM/N1 S:x 

Eggs (Nl) 282.50 Predators ].43.7; 50.88 50.88 0.491 

Larvae 1 138.75 Predators 23.40 16.86 8.28 
'Othe ra' 47.35 34.13 16.76 0.490 

Larvae 2 68.00 Pre da tors 19.42 28.;6 6.87 
Parasites 0.92 1.35 0.33 
1 0thers1 -(-1.34) -(-1.97) -(-0.47) 0.721 

A.dults (~) 49.00 Pre da tors 6.;o 13.27 2.30 
Parasites 1.00 2.04 0.35 0 • .364 

Females 41.50 Red. f'eo. 23.66 57.01 8.38 

1Normal1 ~ 17.84 

Ovipositing ~ 17.84 

Generation 264.66 93.68 93.68 0.0631 

Expected eggs 1141.76 
Aotual eggs (N2) 1782.00 
Index of' population trend: Expeoted 404.16% 

Aotual 630.80% 
Constant mortality rate 98.44% 



XIV 

Life table for the 1962-63 generation of lt· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number II, 1W1 quadrant, 

at Macdonald College, Quebec. 

x Nx MxF Mx lOOM/N lOOM/Nl 

Eggs (Nl) 648.75 Predators 53.3.17 82.18 82.18 0.178 

Larvae l 115.58 Pre da tors 13.30 11.51 2.05 
'Others' 35.11 30.38 5.41 0.581 

La.rvae 2 67.17 Pre da tors 16.08 23.94 2.48 
Parasites 2.08 3.10 0.32 
'Others' -(-5.74) -(-8.55) -(-0.88) 0.815 

Adu1ta (~) 54.75 Pre da tors 6.2; 11.42 0.96 
Parasites 2.00 3.65 0.31 0.442 

Females 46.50 Red. fee. 22.32 48.00 3·44 

'Normal' ~ 24.18 

Ovipositing ~ 24.18 

Generation 624.54 96.27 96.27 0.0372 

Expeoted eggs 1547.52 
Actual eggs {N2) 2292.50 
Index of population trend: Expeoted 238.54% 

Actual .35.3.37% 
Constant mortality rate 98.44% 

"' 



xv 

Life table for the 1962-63 generation of li• .!a1::!! (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number III, 1N1 quadrant, 

at Macdonald College, Quebec. 

x Nx 1-fxF lOOM/N lOOM/Nl Sx 

Eggs (NI) 382.00 Pre da tors 147.08 38.50 38.50 0.615 

Larvae 1 234.92 Pre da tors 37.4f.) 15.92 9.80 
10thers1 65.52 27.89 17.15 0.562 

Larvae 2 132.00 Pre da tors 26.83 20.32 7.02 
Parasites 3.67 2.78 0.96 
10tbers1 19.25 14.58 5·04 0.623 

J.dults {~) 82.25 Predators 12.50 15.20 3.27 
Parasites 2.50 3.04 0.66 0.055 

Females 67.25 Red. fee. 53.80 80.00 14.08 

1 Normal' ~ 13.45 ~ mortality 8.95 66.54 2.34 

OVipositing ~ 4.50 

Generation 377.50 98.82 98.82 0.0117 

Expected eggs 860.80 
Actual eggs (N2) 803.50 
Index of population trend: Expected 225.34% 

Actual 210.34% 
Constant mortality rate 98.44% 



XVI 

LU'e table for the 1962-63 generation of 11• ulmi (L.) on apple, based 
on numbers per 2 leaf c1usters obtained in tree number III, 181 quadrant, 

at Macdonald Colle ge, Que bec. 

:x MxF Mx 100M/N 100M/N1 Sx 

Eggs (N1) 625.50 Pre da tors 471.34 75.35 75.35 0.246 

Larvae 1 154.16 Pre da tors 29.10 18.88 4.65 
10thers 1 11.23 7.28 1.80 0.738 

Larvae 2 113.8.3 Pre da tors 26.92 23.65 4.30 
Parasites 1.75 1.54 0.28 
10thers' 34.66 30.45 5·54 0.444 

Adu1ts (~) 50.50 Pre da tors 4.50 8.91 0.72 
Parasites 1.75 ,3.47 0.28 0.153 

Females 44.25 Red. fee. U.49 26.08 1.84 

1 Normal' ~ 32.76 ~ morta1it;r 25.02 76.37 4·00 

Ovipositing ~ 7.74 

Generation 617.76 98.76 98.76 0.0123 

Expected eggs 2096.64 
A.ctua1 eggs (N2) 495-50 
Index of population trend: Expected 3.35% 

A.ctua1 0.79% 
Constant morta1it;y rate 98.44% 



XVII 

Life table for the 1962-63 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number III, 'E' quadrant, 

at Macdonald Collage, Que bec. 

x Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (NI} 724.75 Pre da tors 498.17 68.74 68.74 0.313 

Larvae 1 226.58 Pre da tors 13.71 60.50 1.89 
10thers' 77.21 34.07 10.65 0.599 

Larvae 2 135.66 Pre da tors 23.83 17.56 3.29 
Parasites 2.83 4.79 0.39 
10thers1 6;.oo 47.91 8.97 0.324 

Adults (~) 44·00 Pre da tors 4.00 9.09 o.;; 
Parasites 2.;o ;.68 0.34 0.437 

Females 37.50 Red. fee. 18.38 49.01 2.54 

'Normal' ~ 19.21 

Ovipositing ~ 19.21 

Generation 705.63 97.36 97.36 0.0263 

Expected eggs 1223.68 
Actual eggs (N2) 1776.;0 
Index of population trend: Expected 168.84% 

Actual 245.12% 
Constant mortality rate 98.44% 



XVIII 

Life table t'or the 1962-63 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 leat' clusters obta.ined in tree number III, 'W* quadrant, 

at Macdonald Collage, Que bec. 

x Nx MxF M:x: lOOM/N lOOM/Nl Sx 

Eggs (N ) J.S7.75 Predators 127.17 67.73 67.73 0.323 

Larvae 1 60.58 Predators 43.10 71.15 22.96 
10thers' -(-36.60) -(-60.42) -(-19.49) 0.893 

La.rvae 2 54.08 Pre da tors 15.50 28.66 8.26 
Parasites 1.42 2.63 0.76 
10thers' -(- 0.84) -(- 1.55) -(- 0.45) 0.703 

Adu1ts (~) 38.00 Pre da tors 10.00 26.32 5.33 
Parasites 4.75 12.50 2.52 0.361 

Females 23.25 Red. fee. 9.53 40.99 5.07 

'Normal' ~ 13.72 

Ovipositing W 13.72 

Generation 174.03 92.69 92.69 0.0730 

Expected eggs 878.08 
Actual eggs (N2) 36o7.50 
Index of population trend: Expected 467.68% 

Actual 1921.44% 
Constant mortality rate 98.44% 



XIX 

Life table for the 1962-63 generation of Jt. !!!m.! (L.) on apple, based 
on numbers per 2 leaf olusters obtained in tree number IV, 'N' quadrant, 

at Macdonald College, Quebec. 

x Nx MxF lOOM/N lOOM/N1 Sx 

Eggs (N ) 864.5 Pre da tors 621.50 71.89 71.89 0.281 

Larvae 1 243.00 Predators ;6.20 23.13 6.;o 
'Others 1 83.80 34.48 9.69 0.424 

Larvae 2 103.00 Pre da tors 40.25 39.08 4·66 
Parasites 1.58 1.53 0.18 
10thers1 -(-29.83) -(-28.96) -(-3.45) 0.883 

Adults (~) 91.00 Pre da tors 19.00 20.88 2.20 
Parasites 0.75 0.82 0.09 0.399 

Females 71.25 Red. fee. 34e91 49.00 4-04 

1 Normal' ~ 36.34 

Ovipositing W. 36.34 

Generation 828.16 95.80 95.80 0.0420 

Expeoted eggs 2325.76 
Actual eggs (N2) 6110.50 
Index of population trend: Expected 269.03% 

A.ctual 706.82% 
Constant mortality rate 98.44% 



xx 

Life table for the 1962-63 generation of b· ulmi (L.) on apple, based 
on numbers per 2 lea.f clusters obtained in tree number IV, 1 S' quadrant, 

a.t Macdonald Collage, Quebec. 

x Nx M;x:F lOOM/N lOOM/Nl Bx 

Eggs (Nl) 243.75 Predators 1.44.17 59.14 59.14 0.409 

Larvae 1 99.58 Predators 16.40 J.h.47 6.72 
'Otbers' 35.01 35.16 14.36 0.484 

Larvae 2 48.17 Pre da tors 22.75 47.23 9.33 
Parasites 0.50 1.04 0.21 
'Others' -(-7.58) -(-15.73) -(-3.10) 0.675 

Adults (~) 32.50 Pre da. tors 16.25 ;o.oo 6.67 
Parasites 0.75 2.31 0.31 0.148 

Fe males 15.50 Red. fee. 10.70 69.03 4·39 

'Normal' ~ 4.80 

Ovipositing ~ 4.80 

Generation 238.95 98.03 98.03 0.0196 

Expected eggs 307.20 
Actual eggs (N2) 2130.50 
Index of population trend: Expected 126.03% 

Actual 874.05% 
Constant mortality rate 98.44% 



XXI 

Lite table for the 1962-63 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number IV, 1E1 quadrant, 

at Macdonald College, Quebec. 

:x: lOOM/N lOOM/Nl S:x: 

Eggs (N1) 313.25 Predators 207.25 66.1.6 66.1.6 0.338 

Larvae 1 106.00 Pre da tors 29.80 28.11 9.51 
'Others' -(-2.63) -(-2.48) -(-0.84) 0.744 

Larvae 2 78.83 Pre da tors 30.75 39.01 9.82 
Parasites 1.17 1.48 0.37 
10tbers1 18.66 23.67 5·96 0.358 

Adults (~) 28.25 Pre da tors 8.75 30.97 2.79 
Parasites 0.50 1.77 0.16 0.316 

Females 19.00 Red. tee. 10.07 53.00 3.21 

1lqorma1' ~ 8.93 

Ovipositing ~ 8.93 

Generation 304.32 97.14 97.14 0.0285 

E:x:pected eggs 571.52 
Actua1 eggs (N2) 2340.00 
Index ot population trend: Expected 182.45% 

Actual 747.17% 
Constant morta1ity rate 98.44% 



XXII 

Lif'e table for the 1962-63 generation of 1· ~ (L.) on apple, based 
on numbers per 2 leaf c1usters obta.ined in tree number IV, 'W' quadrant, 

at Macdonald Co11ege, Que bec. 

x MxF 100M/N 100M/N1 

Eggs (N1) 1423.28 Pre da tors 1215.45 85.40 85.40 0.1.46 

Larvae 1 20?.83 Pre da tors 61.80 29.?4 4·34 
'Others' 39.53 19.02 2.?8 0.512 

Larvae 2 106.50 Predators 48.6? 45.?0 3.42 
Parasites 1.33 1.24 0.09 
'Othe re' -(-5.00) -(-4.69) -(-o.35) 0.5?7 

Adlllts (~) 61.50 Pre da tors 19.50 31.?0 1.3? 0.2,46 

Females 42.00 Red. fee. 26.88 64.00 1.89 

'Normal' ~ 15.12 

Ovipo si ting ~ 15.12 

Generation 1408.16 98.94 98.94 0.0106 

Expected eggs 96?.68 
Actual eggs (N2) 1683.50 
Index of population trend: E:x:pected 67.99% 

Actual U8.28% 
Constant morta1ity rate 98.44% 



XXIII 

Life table for the 1962-6.3 generation of k• ulm.i (L.) on apple, based 
on num.bers per 2 leaf clusters obtained in tree number V, 'N' quadrant, 

at Macdonald Co1lege, Quebec. 

x Nx M_xF 100M/N 100M/N1 

Eggs (N1) 1014.75 Pre da tors 918.58 90.52 90.52 0.095 

La.rvae 1 96.17 Pre da tors 25.80 26.8.3 2.54 
'Otbers' 15.12 15.72 1.49 0.575 

Larvae 2 55.25 Pre da tors 28.50 51.;8 2.81 
Parasites 1.25 2.26 0.12 
'Others' -(-18.75) -(-.33.94) -(-1.84) 0.801 

âdults (~) 44·25 Pre da tors ll.2; 25.42 l.ll 
Parasites o.;o 1.1.3 o.o5 0.588 

Fe:ma1es .32.50 Red. fee. 6.50 20.00 0.64 

1 Normal' ~ 26.00 

Ovipositing $l. 26.00 

Generation 988.75 97.44 97.44 0.0256 

Expected egga . 1664.00 
Actua1 eggs (N2) 2549.50 
Index of population trend: Expected 16.3.98% 

Actual 251.24% 
Constant mortality rate 98.44% 



XXIV 

Lif'e table for the 1962-6.3 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree num.ber V, 1S1 quadrant, 

at Macdonald Colle ge, Q.ue. 

x Nx MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) .316.00 Predators 25.3.09 80.09 80.09 0.199 

Larvae 1 62.91 Predators 18.00 28.61 5.70 
'others' 16.49 26.21 5.22 0.452 

I.arvae 2 28.42 Pre da tors 12.58 44.26 .3.98 
Parasites 0.25 0.88 o.os 
'Others' 7.84 27.59 2.47 0.27.3 

Adulte {~) 7.75 Pre da tors 1.00 12.90 0 • .32 
Parasites o.oo o.oo o.oo 0 • .374 

Females 6.75 Red. fee. .3.8; 57.04 1.22 

'Normal' ~ 2.90 

Oviposi ting ~ 2.90 

Generation .31.3.10 99.08 99.08 0.0091 

Expected eggs 185.60 
Actual eggs (N2) 2005.60 
Index of population trend: Expected 58.7.3% 

Actua1 6.34.49% 
Constant morta1ity rate 98.44% 



nv 

Life table for the 1962-63 generation of l:!• ulmi (L.) on apple, based 
on numbers per 2 leaf olusters obtained in tree number V, 'E' quadrant, 

at Macdonald College, Quebeo. 

x lOCM/N 

Eggs (Nl) 179.25 Pre da tors 43.75 24-41 24.41 
10thers' -(-107.75) -(-60.11) -(-60.11) 1.357 

Larvae 1 243.25 Pre da tors 17.6 7.24 9.82 
'Others' 201.73 82.93 112.54 0.098 

La.rvae 2 23.92 Pre da tors 12.75 53.30 7.11 
Parasites 1.0 4.18 o. 56 1.244 
'Others' -(-19.5S) -(-Sl.85) -(-10.92) 

Adults (~) 29.75 Pre da tors 3.25 10.92 l.Sl 
Parasites o.oo o.oo o.oo 0.445 

Females 26.50 Red. feo. 13.25 50.00 7.39 

'Normal' 00 13.25 ++ 

Ovipo si ting ~ 13.25 

Generation 166.00 92.61 92.61 0.0739 

Expeoted eggs s;..s.oo 
Aotual eggs (N2) 4869.50 
Index of population trend: Expeoted 473.08% 

Aotual 2716.60% 
Constant mortality ra te 98.44% 



XXVI 

Life table for the 1962-63 generation of ~· ul.mi (L. ) on apple, baaed 
on numbers per 2 leaf clusters obtained in tree nt:IID.ber V, 'W' quadrant, 

at Macdonald College, Quebec. 

x Nx lOCJ.f/N lOOM/Nl Sx 

Eggs (Nl) 258.8 Pre da tors 1.88.72 72.92 72.92 0.271 

Larvae 1 70.08 Pre da tors 10.2 14-55 3-94 
'Others' 8.05 11.48 3.U 0.740 

Larvae 2 51.83 Predators 15.92 ,30. 72 6.15 
Parasites 0.83 1.60 0.32 
10thers1 0.83 1.60 0.32 0.661 

A.du1ts (~) 34.25 Pre da tors 11.75 34.30 4.54 
Parasites 0.75 2.19 0.29 0.235 

Fema1ea 21.75 Red. fee. 13.70 62.99 5.29 

'Normal' ~ 8.05 

Ovipositing ~ 8.05 

Generation 250.75 96.88 96.88 o.o3u 

Expected eggs 515.20 
Actual eggs (N2) 3319.50 
Index of population trend: Expected 199.07% 

Actua1 1282.65% 
Constant mortality rate 98.44% 



XXVII 

Life table for the 1962-6.3 generation of .!!· ulmi (L.) on apple, based 
on num.bers per 2 leaf clusters obtained in tree number VI, 1 N' quadrant, 

at Macdonald College, Qœbeo. 

x Nx lOOM/N lOOM/Nl S:x 

Eggs (N1) 218.50 Pre da tors 197.83 90.54 90.54 0.095 

Larvae 1 20.67 Predators 6 • .30 .30.48 2.88 
10tbers' -(-2.89) -(-1.3.98) -(-1 • .32) 0.8.35 

Larvae 2 17.26 Pre da tors lO.SJ 62.75 4.96 
Parasites 0.16 0.9.3 0.07 0.506 
10tbers' -(-2.48) -(-14 • .36) -(-1.13) 

A.dults (~) 8.75 Pre da tors ;.oo .34.28 1 • .37 
Parasites 0.25 2.86 0.11 0.264 

Females 5.50 Red. fee. .).19 58.00 1.46 

'Normal' ~ 2 • .31 

Oviposi ting ~ 2.31 

Generation 216.19 98.94 98.94 0.0105 

Expeoted eggs 147.84 
Aotual eggs (N2) 2249.50 
Index of population trend: Expected 67.66% 

A.ctual 1029.52% 
Constant mrtali ty rate 98.44% 



XXVIII 

Li.f'e table .f'or the 1962-63 generation o.f' !!· ulmi (L.) on apple, based 
on numbers per 2 lea.f' clusters obtained in tree number VI, 1 S' quadrant, 

at Macdonald College, Quebec. 

x Nx MxF lOOM/N lOOM/Nl S.x: 

Eggs (Nl) 41.00 Pre da tors 22.17 54.07 54.07 0.459 

Larvae 1 18.83 Pre da tors 2.60 13.81 6.34 
10thers1 3.90 20.71 9.51 0.655 

Larvae 2 12.33 Pre da tors 6.07 49.23 14.81 
Parasites 0.45 3.65 1.10 1.342 
'Others 1 -(-10.74} -(-87.10) -(-36.20) 

Adults (~) 16.;; Pre da tors 4-75 28.70 11.59 
Parasites 0.25 1.51 0.61 0.181 

Females n.5; Red • .f'ec. s.;; 74.03 20.85 

1 Normal' 
00 

3.00 ++ 

Ovipositing ~ 3.00 

Generation 38.00 92.68 92.68 0.0731 

Expected eggs 192.00 
Actual eggs (N2) 1298.50 
Index o.f' population trend: Expected 468.29% 

Actual 3167.07% 
Constant mortality rate 98-44% 



XXIX 

Lif'e table for the 1962-63 generation of' b· ~ (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number VI, rE' quadrant, 

at Macdonald College, ~uebec. 

x Nx Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 126.00 Pre da tors 86.67 68.79 68.79 0.312 

Larvae 1 .39 • .33 Pre da tors 14-50 ,36.89 11.51 0.600 
'Others' 1.25 3.17 0.99 

Larvae 2 2.3.58 Pre da tors 11.92 50.55 9.46 
Parasites 0.58 2./JJ o.J;J 0.869 
10tbers1 -(-9.42) -(-39.95) -(-7.48) 

Adulte (~) 20.50 Pre da tors 8.75 42.68 6.94 
Parasites 0.25 1.22 0.20 0.196 

Females 11.50 Red. fee. 7.48 65.04 5-94 

'Normal' ~ 4.02 

Ovipositing ~ 4.02 

Generation 121.98 96.81 96.81 0.0.319 

Expected eggs 268.80 
Actual eggs (N2) 1915.50 
Index of' population trend: Expected 213.33% 

Actual 1520.24% 
Constant mortality rate 98.44% 



Life table for the 1962-6.3 generation of lt• ulmi (1.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number VI, 'W' quadrant, 

at Macdonald College, Que bec. 

x Nx MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (NI) 80.75 Pre da tors 68.50 84.8.3 84.83 0.214 
•ethers' -(-5.05) -(-6.25) -(-6.25) 

Larvae 1 17 • .30 Pre da tors .3.10 17.92 ,3.8.3 
•ethers' 0.12 0.69 0.15 0.814 

Larvae 2 14.08 Pre da tors 5 • .3.3 .37.86 6.60 
Parasites 0.42 2.98 0.52 0.716 
'Others' -(-1.75)-(-12.4.3) -(-2.17) 

Adults (~) 10.08 Pre da tors 2.00 20.00 2.48 
Parasites o.oo 0.00 o.oo 0.248 

Females 8.08 Red. fee. 5.58 69.06 6.91 

'lllormal1~ 2.50 

Oviposi ting ~ 2.50 

Generation 78.25 96.90 96.90 0.0.309 

Expected eggs 158.72 
A.ctual eggs (N2 962.00 
Index of population trendl Expected 196.56% 

Actual 1191 • .33% 
Constant mortality rate 98.44% 



Life table for the 196.3-64 generation of •· !!lm! (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number I, at 

Macdonald. Co llege, Que bec. 

x N:x M.xF Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) .3908.6.3 Pre da tors .3022.97 77 • .34 77 • .34 
Parasites 62.66 1.60 1.60 
1 others' 87.75 2.25 2.25 0.188 

Larvae 1 735.25 Pre da tors 205.75 27.98 5.26 
Desiccation 16;.88 22.56 4·24 
10thers1 261 • .31 35.54 6.68 0.139 

Larvae 2 102 • .31 Pre da tors 63.94 62.50 1.77 
Parasites 8.6,3 8.44 0.22 
10thers1 8.8; 8.64 0.23 0.204 

Adults (~) 20.90 Pre da tors 7.03 33.64 0.18 
Parasites 8.77 41.96 0.23 0.574 

Females 5.10 Rad. fee. 3.70 51.62 0.09 

'Normal' 00 
1.40 ~ mortali ty 0.20 15.16 o.o1 +t-

Ovipositing ~ 1.20 

Generation 3907.43 99.95 99.95 0.0003 

Expected eggs 89.60 
Actual eggs (N2) 78.54 
Index of population trend: E:xpected 2.29% 

Actual 2.01% 
Constant mortality rate 98.44% 



XXXII 

Lite table for the 1963-64 generation of 11• Blmi (L.) on apple, based 
on num.bers per 2 1eaf' c1usters obtained in tree number II, at 

Macdonald Ol1lege, Q,uebec. 

x Nx 100M/N 100M/N1 Sx 

Eggs {N1) 2227.13 Pre da tors 1749.25 78.54 78.54 
Parasites 40.75 1.83 1.63 
10thers' -(-57.25) -(-2.57) -(-2.57) 0.222 

Larvae 1 494.38 Pre da tors 148.63 30.06 6.67 
Desiccation 95.25 19.27 4.26 
10thers 1 205.56 41.58 9.2.3 0.091 

Larvae 2 44·94 Pre da tors 26.69 59.39 1.20 
Parasites 2.25 5.01 0.10 
1 Others1 3.60 8.01 0.16 0.276 

Adults (~) 12.40 Pre da tors 3.45 27.82 0.16 
Parasites 5.85 47.18 0.26 0.049 

Females 3.10 Rad. fee. 1.97 63.55 0.09 

1Norma11 ~ 1.13 ~ mortality 0.52 46.02 0.02 

Ovipositing ~ 0.61 

Generation 2226.52 99.97 99.97 0.0003 

Expected eggs 72.16 
!ctual eggs (N2) 40.84 
Index of population trend: Expected 3.24% 

Actual 1.8.3% 
Constant mortality rate 98.44% 



XXXIII 

Life table for the 196.3-64 generation of lt• .Yl1!! (L. ) on apple, based 
on numbera per 2 leaf' clustera obtained in tree numbsr III, at 

Macdonald College, Quebso. 

x Nx M;x.F lOOM/N lOOM/Nl Sx 

Eggs (NI) 1825.50 Pre da tors 1578 • .38 S6.46 86.46 
Parasites 17.00 0.9.3 0.93 
•others• 9.62 0.53 0.53 0.121 

Larvae 1 220.50 Pre da tors 57.37 26.02 3.14 
Desiecation 51.25 23.24 2.81 
10thers1 81.44 36.94 4-46 0.138 

Larvae 2 .30.44 Pre da tors 2.3.56 77.40 1.29 
Parasites 0.44 1.44 0.02 
10tbers1 -(-9.09) -(-29.86) -(-0.49) 0.510 

Adulte (~) 15-5.3 Predators 2.70 17.39 0.15 
Parasites 5.23 3.3.68 0.29 0.119 

Fem.ales 7.60 Bad. fee. 5.00 65.79 0.27 

1 Normal1 00 2.60 00 0.75 28.84 0.04 * +r mortality 

Oviposi ting ~ 1.85 

Generation 1823.65 99.90 99.90 0.0010 

Expected eggs 166.40 
Aotual eggs (N2) 129.46 
Index of population trend: Expected 9.12% 

Aotual 7.09% 
Constant mortality rate 98.44% 



XXXIV 

Lite table for the 1963-64 generation of ,L. ~ (L.) on apple, based 
on nlllllbers per 2 leaf clustsrs obtainsd in tree nllllber IV, at 

Macdonald Co1lege, Quebec. 

x Nx lOCM/N 10CM/Nl Sx 

Eggs (Nl) .3608.63 Pre da tors 3291.00 91.20 91.20 
Parasites 38.63 1.07 1.07 
10thers1 16.12 0.45 0.45 O.CY/3 

Larvae 1 262.88 Pre da tors 117.50 44.70 3.26 
Dasiccation 32.63 12.41 0.90 
'Others' 70.82 26.94 1.96 0.160 

Larvae 2 41.93 Pre da tors 27.19 66.04 0.77 
Parasites 1.81 4.32 0.05 
'Others' -(-3.12) -(-7.44) -{-0.08) 0.371 

Adulte (~) 15.55 Pre da tors 4.05 26.05 0.08 
Parasites 8.10 52.09 O.ll 0.022 

Females 3.40 Red. fee. 2.68 78.82 0.07 

1 Normal1 ~ 0.72 ~ morta1ity 0.38 52.78 0.01 

Ovipo si ting ~ 0.34 

Generation 3608.29 99.99 99.99 0.0001 

Expected eggs 1.6-24 
Actua1 eggs (N2) 19.04 
Index of population trend: Expected 1.28% 

Actua1 0.53% 
Constant morta1ity rate 98.44% 



xxxv 

Life table for the 1963-64 generation of li• ~ (L.) on apple, based 
on numbers per 2 leaf c1usters obtained in tree number V, at 

Macdonald Q:)llege, Quebeo. 

x Nx lOCM/N lOOM/Nl Sx 

Eggs (Nl) 4339.00 Predators 352S.97 81.33 81.33 
Parasites 47.;3 1.10 1.10 
'Others 1 41.62 0.96 0.96 0.166 

Larvae 1 720.88 Predators 366.1.3 50.79 8.44 
De sic cation 93.12 12.92 2.15 
10thers' 102.00 23.51 2.35 0.152 

Larvae 2 159.63 Predators 112.25 70.32 2.59 
Parasites 10.11 6.38 0.23 
10thers' 14·44 9.0; 0.33 0.143 

00) Adulte (++ 22.75 Pre da tors 9.75 42.86 0.22 
Parasites 10.38 45.62 0.24 0.019 

Females 2.62 Red. fee. 1.36 51.91 0.03 

1Normal1 ~ 1.26 ~ mortality 0.82 65.08 0.02 

Oviposi ting ~ 0.44 

Generation 4338.56 99.99 99.99 0.0001 

Expected eggs 80.80 
Actua1 eggs (N2) 30.01 
Index of population trend: Expected 1.86% 

Actua1 0.69% 
Constant mortality rate 98.44% 
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XXXVI 

Lite table tor the 196.3-64 generation or 1:!• ulmi (L.) on apple, based 
on numbers per 2 leat c1usters obtained in tree number VI, at 

Macdonald College, Quebec. 

x Nx MxF 10<!4/N lOOM/Nl Sx 

Eggs (Nl) 2482.62 Pre da. tors 2155.00 86.80 86.80 
Parasites 52.37 2.11 2.11 
10thers' 18.12 0.73 0.73 0.104 

Larvee 1 257.13 Pre da. tors 94.25 36.6; 3.80 
Dasiccation 48.63 18.91 1.96 
1 0thers' 78.87 30.67 3.18 0.138 

La.rvae 2 35.38 Fredators 22.75 64.30 0.92 
Parasites 0.80 2.26 0.02 
10thers 1 -(-9.35) -(-2.64) -(-0.37) 0.599 

Adults (~) 21.18 Pre da tors 4.83 22.80 0.19 
Parasites 12.45 58.78 o.5o 0.023 

Females 3.90 Red. tee. 3.13 80.26 0.13 

1Nor.mal' ~ 0.77 ~ mortality 0.28 36.36 0.01 

Ovipo si ting ~ 0.49 

Generation 2482.13 99.98 99.98 0.0002 

Ex:pected eggs 49.28 
Actual eggs (N2) 39.61 
Index of population trend: Expected 1.98% 

Actual 1.60% 
Constant mortality rate 98.44% 



XXXVII 

Life table f'or the 196.3-64 generation of' l!• uJm:t (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number I, 'N' quadrant, 

at Macdonald Collage, Quebec. 

x Nx MxF 100M/N 100M/Nl Sx 

Eggs (Nl) .399.3.0 Pre da tors 2889 • .38 72 • .36 72 • .36 
Parasites 52.1.2 1 • .31 1 • .31 
'others 1 82.00 2.0; 2.05 0.24,3 

Larvae 1 969.50 Pre da tors 2'7.3.50 28.21 6.85 
Desiccation .3.32.00 .34.24 8 • .32 
10tbers1 .302.25 .31.18 7.;7 0.06.3 

Larvae 2 61.75 Predators 47.75 77 • .32 1.20 
Parasites 0.50 0.81 0.01 
10thers1 2.50 4.05 0.06 0.178 

Adults (~) 11.00 Pre da tors 4.50 40.90 0.11 0.045 
Parasites 4.20 .38.18 0.10 

Females 2 • .30 Red. f'ec. 1.22 ~5.3.04 0.0.3 

1 Normal' ~ 1.80 ~ mortality 0.59 54.09 o.o1 

Ovipositing ~ 0.49 

Generation .3992.51 99.98 99.98 0.0001 

Expected eggs 69.12 
Actua1 eggs (N2) 31 • .3.3 
Index of' population trend: E:x:pected 1.73% 

Actua1 0.78% 
Constant mortality rate 98.44% 



XXXVIII 

Lite table for the 1963-64 generation of' .L• .!:Y::!!! (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number I, 'S' quadrant, 

at Macdonald Collage, Quebec. 

x N:x: MxF lOOM/N lOOM/Nl Sx 

Eggs (Nl) 5930.50 Predators 4305.00 72.59 72.59 
Parasites 95.00 1.60 1.60 
1 0thers1 216.50 3.65 3.65 0.022 

La.rvae 1 1314.00 Pre da tors 241.50 18.37 4.07 
Desiccation 229.00 17.42 3.86 
10thers1 737.00 ;6.09 12.43 0.081 

Larvae 2 106.50 Pre da tors 68.00 6.3.84 1.15 
Parasites 10.25 9.62 0.17 
'Others' 15.45 14.51 0.26 0.120 

Adulte (~) 12.80 Pre da tors 4.80 .37.50 0.08 
Parasites 4.60 .35.94 0.07 0.059 

Females 3.40 Red. fee. 2.65 77.94 o.o; 

'Normal' ~ 0.7; 

OVipositing !tSt 0.75 

Generation 5929.75 99.98 99.98 0.0001 

Expected eggs 48.00 
Actual eggs {N2) 49.00 
Index of' population trend: Expected 0.81% 

Actua1 0.8.3% 
Constant mortality rate 98.44% 



XXXIX 

Life table for the 1963-64 generation of 1• ~ (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number I, 'E' quadrant, 

at Macdonald Colle ge, Que bec. 

x Nx MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (N ) 3244.50 Pre da tors 2S55.00 S8.00 S8.00 
Parasites 52.00 1.60 1.60 
'Others' 9.50 0.29 0.29 0.101 

Lanrae 1 328.00 Pre da tors 168.50 51.37 5.19 
Desiccation 60.50 18.46 1.S6 
10thers 1 -(-37.00) -(-11.28) -(-1.14) 0.415 

.La.rvae 2 136.00 Pre da tors 96.75 71.14 2.9S 
Parasites 16.25 11.95 0.50 
'Others' 5.70 3.53 0.18 0.127 

Adults (~) 17.30 Pre da tors 9.30 53.76 0.29 
Parasites 7.40 43.53 0.23 0.006 

Fem.ales o.6o Red. fee. 0.50 83.33 0.01 

'Normal' ~ 0.10 

Ovipositing $l. 0.10 

Generation .3244.40 99.99 99.99 0.00003 

Expected eggs 6.40 
A.ctual eggs (N2) 13.17 
Index of polulation trend: Exptected 0.20% 

Actual 0.41% 
Constant morta1ity rats 98.44% 



XL 

Life table for the 1963-64 generation of !!• ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number I, 1W1 quadrant, 

at Macdonald Collage, Que bec. 

x Nx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 2,466.50 Pre da tors 2042-50 82.81 82.81 
Parasites 51.50 2.09 2.09 
1 Others' 43.00 1.74 1.74 0.159 

Larvae 1 392.50 Pre da tors 139.50 42-34 5.66 
Desiccation 42.00 12.75 1.70 
1 0thers1 43.00 13.05 1.74 0.268 

Larvae 2 105.00 Predators 43.25 41.19 1.75 
Parasites 7.50 7.14 0.30 
1others1 11.75 ll.l9 0.48 0.405 

Adulte (~) 42-50 Predators 9.50 22.35 0.39 
Parasites 18.90 44·47 0.77 0.081 

Females 14.10 Red. fee. 10.43 73.97 0.42 

1Normal1 ~ 3.67 ~ mortali ty 0.22 5.99 o.o1 

Ovipositing ~ 3.45 

Generation 2463.05 99.86 99.86 0.001 

Expected eggs 234.88 
Actual eggs (N2) 220.33 
Index of population trend: Expected 9.52% 

Actual 8.93% 
Constant mortality rate 98.44% 



XLI 

Lite table for the 1963-64 generation of b· .!Y:!!! (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number II, 'N' quadrant, 

at Macdonald Collage, Quebec. 

x MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (NI) 3306.50 Pre da tors ;ass;.5o S7.'Z7 S7.'Z/ 
Parasites 56.50 1.71 1.71 
1 Others' 29.00 o.ss o.ss 0.101 

Larvae 1 335.50 Pre da tors 163.50 48.73 4.94 
Desiccation 90.00 26.83 2.72 
1others1 62.00 lS.-48 1.SS o.06o 

Larvae 2 20.00 Predators 9.50 47.50 0.29 
Parasites 1.00 5.oo 0.03 
10thers' -(-7.80) -(-39.00) -(-0.24) 0.865 

Adults {~) 17.30 Pre da tors 3.60 20.81 o.u 
Parasites 8.00 46.24 0.24 0.053 

Fe male a 5.70 Red. fee. 4.79 S4-03 0.14 

'Normal' ~ 0.91 

Oviposi ting ~ 0.91 

Generation 3305.59 99.97 99.97 0.0002 

Expected eggs 58.24 
Actual eggs (N2) 65.50 
Index of population trend: Expected 1.76% 

Actual 1.98% 
Constant mortality rate 9S.44% 



XLII 

Life table tor the 196.3-64 generation of li• ~ (L.) on apple, based 
on numbers per 2 lsaf clusters obtained in tree number II, 'S' quadrant, 

at Macdonald Collage, Quebec. 

Nx MxF lOOM/N lOOM/Nl Sx 
--

Eggs (Nl) 707.00 Pre da tors .356.00 50.35 50.35 
Parasites 24.50 3.47 3.47 
'Others' -(-316.00) 44.07 44.07 0.908 

Larvae 1 642.00 Pre da tors 104.50 16.27 14.78 
Desiccation 111.50 17.38 15.77 
'others1 .357.00 55.61 50.50 0.107 

LarTae 2 69.00 Pre da tors 51.25 74.28 7.24 
Parasites 3.75 5.4.3 0.53 
'Others 1 2.90 4·20 0.41 0.161 

Adulte (~) 11.10 Pre da. tors 3.00 27.03 0.42 
Parasites 5.90 53.15 o.83 0.068 

Females 2.20 Red. fee. 0.50 22.73 0.07 

1Norma.l1 ~ 1.70 ~ mortality 0.94 55·29 0.13 

Oviposi ting ~ 0.76 

Generation 706.24 99.89 99.89 0.0010 

Expected eggs 108.80 
Actual eggs (N2) 1.8.67 
Index of population trend: Expected 15 • .38% 

A.ctual 6.88% 
Constant mortality rate 98.44% 



XLIII 

Life table tor the 1963-64 generation of At- .l:!J:ml (L.) on apple, based 
on nlllllbers per 2 leaf clusters obtained in tree number II, 1E1 quadrant, 

at Macdonald College, Qœbec. 

x N:x lOOM/N 100M/N1 Sx 

Eggs (Nl) 207.3.00 Pre da tors 1441.00 69.51 69.51 
Parasites 32.0 1.54 1.54 
10thers1 40.50 1.95 1.95 0.270 

Larvae 1 559.50 Predators 199.00 35.57 9.60 
Desiccation S5.oo 15.19 4.10 
'Others' 295.75 46.43 12.53 0.028 

Larvae 2 15.75 Predators 5.50 34.92 0.27 
Parasites 0.50 3.17 0.02 
10thers1 4-35 27.62 0.21 0.,343 

Adults (~) 5·40 Pre da tors 1.50 27.7S 0.07 
Parasites 2.60 48.15 0.13 0.089 

Females 1 • .30 Red. tee. o.6S 52.31 0.0.3 

'Normal' ~ 0.62 ~ mortality- 0.14 22.5s 0.01 

Ovipositing ~ 0.4S 

Generation 2072.52 99.97 99.97 0.0002 

Expected eggs 39.68 
Actual eggs (N2) .30.50 
Index of' population trend& Expected 1.91% 

Actual 1.47% 
Constant mortality- rate 98.44% 



XLIV 

Life table for the 1963-64 generation of' It• ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number II, 'W' quadrant, 

at Macdonald College, Qu.ebec. 

x Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (Nl) 2822.0 Fredators 2.314.00 82.00 82.00 
Parasites 50.00 1.77 1.77 
'Others' 17.50 0.62 0.62 0.156 

Larvae 1 440.50 Pre da tors 127.50 28.94 4-52 
Desicoation 94.50 21.45 .3 • .35 
10thers1 143.50 .32.58 5.09 0.170 

Larvae 2 75.00 Pre da tors 40.50 54.00 1.44 
Parasites 3.75 5.00 0.1.3 
1others1 14.95 19.93 0.53 0.211 

Adults (~) 15.80 Pre da tors 5.70 36.08 0.20 
Parasites 6.90 4,3.69 0.24 0.018 

Females 3.20 Rad. fee. 1.92 60.00 0.07 

'Normal' ~ 1.28 ~ mortality 0.99 77.34 0.03 

Ovipositillg ~ 0.29 

Generation 2821.71 99.99 99.99 0.0001 

Expected eggs 81.92 
Actual eggs (N2) 18.67 
Index of population trends Expected 2.90~ 

Actual 0.66~ 
Constant mortality rate 98-44% 



XLV 

Lite table tor the 196.3-64 generation or lt• ..!:!lm! (L. ) on apple, based 
on numbers per 2 lea.f clusters obtained in tree number III, 1 N1 quadrant, 

at Macdonald Colle ge, Que bec. 

x Nx MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (NI) S78.oo Pre da tors 6,31.00 71.87 71.87 
Parasites 25.50 2.90 2.90 
10thers' 4.00 O.J/J O.J/J 0.248 

Larvae 1 21?.50 Pre da tors 77.50 .35.6.3 8.83 
Desiccation 4:3.50 20.00 4.95 
10thers1 77.00 34.40 8.77 0.090 

La.rvae 2 19.50 Predators 15.75 80.76 1.79 
Parasites 0.50 2.56 o.o6 
10thers' -{-3.75) -(-19.23) -(-0.43) 0.359 

Adulte~ 7.00 Pre da tors 2.30 32.86 0.26 
Parasites 2.00 28.57 0.23 0.030 

Females 2.70 Red. fee. 2.27 84.07 0.26 

1Norma1 1 ~ 0.4,3 ~ mrtality 0.22 51.16 0.02 

Ovipositing ~ 0.21 

Generation 877.79 99.97 99.97 0.0002 

Expected eggs 27.52 
Actual eggs (N2) 13.65 
Index of poplllation trend: Expected 3.13% 

Actual 1.55% 
Constant mortality rate 98.44% 



XLVI 

Lite table for the 1963-64 generation of ~· ~ (L.) on apple, based 
on numbers par 2 lea.f clusters obtained in tree number III, 15 1 quadrant, 

at Macdonald Colle ge, Qœbec. 

x Nx Mz:F lOOM/N lOOM/Nl Sx 

Eggs {N1) 622.50 Pre da tors 419.00 67 • .31 67 • .31 
Parasites 6.00 0.96 0.96 
'others' 5.00 o.so 0.80 0 • .309 

Larvae 1 192.50 Pre da tors 15.00 7.79 2.41 
De siccation .36.00 18.70 5.78 
'Others' 105.75 54.94 16.98 0.186 

Larvae 2 .35.75 Predators ,30.25 84.61 4.86 
Parasites 0.25 0.69 0.04 
'Others' -(-27 • .35) -(-4.3.94) -{-4 • .39) 0.912 

Adults (~) .32.60 Pre da tors 4.10 12.58 0.66 
Parasites 11.20 .34 • .35 1.79 0.191 

Females 17 • .30 Red. fee. u.rn 6.3.99 1.78 

1Normal1 ~ 6.2.3 

Oviposi ting !1!1- 6.2.3 

Generation 616.27 98.99 98.99 0.0100 

Expected eggs .398.72 
J.ctual eggs (N2) 441.67 
Index of population trend: Expected 64.05% 

Actual 70.95% 
Constant mortality rate 98.44% 



XLVII 

Life table for the 1963-64 generation of 1:!· ulmi (L.) on apple, based 
on numbers per 2 leaf olusters obtained in tree number III, 'E' quadrant, 

at Macdonald College, Quebec. 

x Nx MxF Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 2140.00 Pre da tors 1692.00 79.07 79.07 
Parasites 16.00 0.75 0.75 
'Others' 25.50 1.19 1.19 0.190 

Larvae 1 406.50 Pre da tors 126.00 .30.99 5.89 
Desiocation 108.00 26.56 5.04 
'Others' 124.75 30.68 5.8.3 0.117 

Larvae 2 47.75 Pre da tors 36.00 75.39 1.68 
Parasites 0.25 0.52 o.o1 
'otbers' -(-0.70) -(-1.47) -(-0.03) 0.255 

Adults (~) 12.20 Pre da tors 2.40 19.67 0.11 
Parasites 4.50 36.80 0.21 0.00.3 

Females 5.30 Red. fee. 3.66 69.06 0.17 

~ ~ mortality 
1 

'Normal' 1.64 1.60 97.56 0.07 

Oviposi ting ~ 0.04 

Generation 2139.96 99.99 99.99 0.00001 

Expected eggs 104.96 
Actual eggs (N2) 2.50 
Index of population trend: Expected 4.90% 

.Actual 1.17% 
Constant mortality rate 98.44% 



XL VITI 

Life table for the 1963-64 generation of 1· ulmi (L. ) on apple, based 
on numbers per 2 leaf clusters obtained in tree number III, 'W' quadrant, 

at Macdonald College, Qœbec. 

x Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (Nl) 3661.50 Pre da tors 3571.50 97.54 97.54 
Parasites 20.50 0.56 0.56 
'Others1 4.00 0.11 0.11 0.018 

Larvae 1 65.50 Pre da tors 11.00 16.79 0.30 
Desiccation 17.50 26.72 0.49 
'Others' 18.25 Z7.86 o.5o 0.286 

tarvae 2 18.75 Pre da tors 12.25 65.33 0.33 
Parasites 0.75 4.00 0.02 
'Others' -(-4.55) -(-24.26) -(-0.12) 0.549 

Adults ~ 10.30 Pre da tors 2.00 19.42 o.o; 
Parasites 3.20 31.07 o.œ 0.091 

Females 5.10 Red. fee. 3.00 ;8.82 o.œ 

'Normal' ~ 2.10 ~ mortality 1.16 55·24 0.03 

Oviposi ting ~ 0.94 

Generation 3660.56 99.97 99.97 0.0003 

Expected eggs 134·40 
Actual eggs (N2) 60.00 
Index of population trend: Expected 3.67% 

Actual 1.64% 
Constant mortality rate 98.44% 



XLIX 

Lif'e table for the 1963-64 generation of lt• !Y:!!! (L.) on apple, based 
on numbers per 2 1eaf clusters obtained in tree nœber IV, 'N' quadrant, 

at Macdonald O:dlege, Que bec. 

Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (NI} 6390.50 Predators 62SS.5o 98.40 98.40 
Parasites J..B.5o 0.76 0.76 o.oœ 

Larvae 1 53.50 Pre da tors 15.00 28.03 0.24 
Desiccation 4.00 7.48 0.06 
'Others' 4.25 7.94 0.07 0.565 

Larvae 2 30.25 Predators 19.75 ;8.68 0.31 
Parasites 0.25 o.82 0.004 
10thers' -(-9.65) -~31.90) -(-0.15) 0.658 

Adults (~) 19.90 Pre da tors 3.00 15.07 o.o; 
Parasites 10.40 52.26 0.16 0.021 

Females 6.;o Red. fee. ;.20 80.00 o.os 

'Normal' ~ 1.30 ~ morta.lit;r 0.88 67.69 o.o1 

Ovipositing ~ 0.42 

Generation 6.390.08 99.99 99.99 0.00007 

Expected eggs 83.20 
A.ctual eggs (N2) 15.50 
Index of population trend: Expected 1.30% 

Actual 0.24% 
Constant mortalit;r rate 98.44% 



L 

Life table for the 196.3-64 generation of lt• ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number IV, 'S' quadrant, 

at Macdonald College, Quebec. 

x Nx Mx lOCM/N 100M/N1 sx 

Eggs (Nl) 3156.00 Predators 2636.00 83.52 83.52 
Parasites 52.50 1.66 1.66 
'Others' 41.50 1.32 1.32 0.135 

Larvae 1 426.0 Predators 241.50 56.69 7.65 
Desiccation 52.50 12.32 1.66 
1others' 115.00 26.99 3.64 0.040 

Larvae 2 17.00 Pre da tors 12.50 73.52 0.40 
Parasites 1.00 5.88 0.03 
10thers' -(-10.70) -(-62.94) -(-0.34) 0.835 

Adults ~ 14.20 Pre da tors 5.20 36.62 0.17 
Parasites 7.50 51.82 0.24 0.020 

Females 1.50 Red. fee. 1.20 80.00 0.04 

'Normal' ~ 0.30 ~ mortality 0.02 6.66 

Ovipositing ~ 0.28 

Generation 3155.72 99.99 99.99 0.00018 

Expected eggs 19.20 
Actual eggs (N2) 18.50 
Index of population trend: Expected 0.60% 

Actual 0.59% 
Constant mortality rate 98.44% 



LI 

Lite table for the 1963-64 generation of 11~ ulmi {L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number IV, 'E' quadrarlt, 

at Macdonald Collage, Quebec. 

:x :MxF M:x lOOM/N lOOM/Nl S:x 

Eggs (Nl) 2437.50 Pre da tors 2211.00 90.71 90.71 
Parasites 18.00 0.74 0.74 
10thers' 2.00 o.œ o.os 0.085 

Iarvae 1 206.50 Pre da tors 52.00 25.18 2.13 
Desiccation 31.00 15.01 1.27 
1 Others1 78.75 38.14 3.23 0.217 

Larvae 2 44·75 Pre da tors 23.00 51.39 0.94 
Parasites 1.25 2.79 o.o5 
'Others 1 5.30 U.84 0.22 0.340 

Adu1ts {~) 15.20 Pre da tors 4.6o 30.30 0.20 
Parasites 6.40 42.01 0.26 0.031 

Females 4.20 Red. fee. 3.20 76.19 0.13 

'Normal' ~ 1.00 ~ mortality 0.53 53.00 0.02 

Ovipositing ~ 0.47 

Generation 2437.03 99.98 99.98 0.0002 

E:xpected eggs 64.00 
Actual eggs (N2) 29.83 
Index of' population trend: Expected 2.63% 

Actual 1.22% 
Constant mortality rate 98.44% 



LI! 

Lite table for the 1963-64 generation of' !t• .!!1:m! (L.) on apple, based 
on nwnbers per 2 leaf' c1usters obta.ined in tree number IV, 'W' quadrant, 

at Macdonald Ool1ege, Quebec. 

x Nx M.x:F Mx 100M/N lOOK/N1 Sx 

Eggs (N1) 2450.50 Pre da tore 2028.50 82.79 82.79 
Parasites 35.50 1.45 1.45 
'Otbers' 21.00 o.86 o.os 0.149 

Larvae l 365.50 Pre da tors 161.50 J.4.19 6.60 
Desiccation 43.00 11.76 1.75 
'others' 85.30 23.39 3.48 0.207 

Larrae 2 75.70 Predators 55-50 73.51 2.26 
Parasites 4.75 8.29 0.19 
'Others' 2.55 3.37 0.10 0.170 

Adu1ts (~) 12.90 Pre da tors 3.40 26.35 0.14 
Parasites 8.10 62.79 0.33 0.015 

Females 1.40 Red. f'ec. 1.11 79.28 0.04 

'Normal' ~ 0.29 ~ mortallt;y 0.10 34.48 o.oo 

Oviposi ting ~ 0.19 

Generation 2450.31 99.99 99.99 0.00008 

Expected eggs J.S.;6 
Actual eggs (N2) 12.33 
Index of' population trend: Expected 0.76% 

Actual 0.50% 
Constant mortality rate 98.44% 



LIII 

Life table for the 1963-64 generation of 1• ~ (L.} on apple, based 
on numbers per 2 leaf clusters obtained in tree number V, 'N' quadrant, 

at Macdonald Co11ege, Quebec. 

x Nx M;x;F 100M/N 100M/Nl Sx 

Eggs (Nl) 2743.50 Predators 2494.50 90.92 90.92 
Parasites 14.00 o. 51 0.51 
'Others' 33.50 1.22 1.22 0.073 

Larvee 1 201.50 Pre da tors 87.50 43.42 3.19 
De sic cation 64.50 32.00 2.35 
'Others1 18.75 9.30 0.68 0.153 

Larva.e 2 30.75 Predators 20.00 64.04 0.73 
Parasites 1.00 3.25 0.04 
'Others' 2.95 9.59 0.11 0.221 

.Adults (~) · 6.80 Pre da tors 3.30 48.52 0.12 
Parasites 3.20 47.05 0.12 o.oC6 

Fema1ea 0.30 Red. fee. 0.23 76.67 0.01 

'Normal' ~ 0.07 00 +t- mortali ty 0.03 42.85 0.001 

Ovipositing ~ 0.04 

Generation 2743.46 99.99 99.99 0.00001 

Expected eggs 4·48 
Aotua1 eggs (N2) 9.50 
Index of population trend: Expeoted 0.16% 

Actual 0.35% 
Constant mortali ty rate 98.44% 



LIV 

1 

Life table for the 1963-64 generation of 1· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree num.ber V, 1 S' quadr&J;~t, 

at Macdonald Collage, Quebec. 

x Nx MxF lOOM/N lOOM/Nl S:x: 

Eggs (Nl) 4962.00 Pre da tors .3572.20 71.99 71.99 
Parasites 59.80 1.21 1.21 
10thers' 17.00 0 • .34 0 • .34 0.265 

Larvae l 131.3.00 Predators 720.00 54.84 14-51 
I2siccation 178.50 1.3-59 3·59 
10thers1 196.75 14.98 3.96 0.166 

Larvae 2 217.75 Pre da tors 154.75 71.06 3.12 
Parasites 1.3.75 6 • .31 0.28 
'Others' 14 • .35 6.59 0.29 o.l6o 

Adu1ts (~) .34.90 Predators 14-.30 40.97 0.29 
Parasites 16.90 4B·42 0 • .34 0.019 

Femal.es .3.70 Red. tee. 2.48 67.0.3 o.os 

'Normal' ~ 1.22 ~ mortality 0.54 44.26 o.o1 

ûvipositing ~ 0.68 

Generation 4961 • .32 99.98 99.98 0.0001 

Expected eggs 78.08 
Actual eggs (N2) 42.67 
Index of population trend: Expected 1.57% 

Actual 0.86% 
COnstant mortality rate 98-44% 



LV 

Life table for the 1963-64 generation of ,!.. ulmi (L. ) on apple, based 
on numbers per 2 leaf olusters obta.ined in tree number V, 1 E' quadrant, 

at Macdonald Collage, Quebeo. 

x Nx M_x:F Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 5248.50 Pre da tors 4466.70 85.10 85.10 
Parasites 53.30 1.02 1.02 
'Others 1 24.00 0.46 0.46 0.134 

Larvae 1 704.50 Pre da tors 299.50 42.51 5.71 
Desiooation ;o.;o 7.17 0.96 
1 0thers' 142-75 20.26 2.72 0.301 

Larvae 2 2ll.75 Pre da tors 151.00 71.31 2.88 
Parasites 17.50 8.26 0.33 
10thers' 28.35 13.39 0.54 0.070 

A.dults (~) 14.90 Pre da tors 8.20 55.03 0.16 
Parasites 4·50 30.20 0.09 0.032 

Females 2.20 Red. fee. 1.28 58.18 0.02 

'Normal' ~ 0.92 ~ morta.1i ty 0.44 47.83 o.oos 

Ovipositing ~ 0.48 

Generation 5248.02 99-99 99.99 0.00009 

Expected eggs ;8.88 
Actua1 eggs (N2) 30.67 
Index of population trend: Expeoted 1.12% 

Actaa1 o.58% 
Constant morta1ity rate 98.44% 



LVI 

Life table for the 1963-64 generation of lt• ulmi (L.) on apple, based 
on num.bers per 2 leaf clusters obtained in tree number v, 1W1 quadrant, 

at Macdonald College, Quebec. 

x Nx MxF lOOM/N lOOM/Nl S:x: 

Eggs (NI) 4402.00 Pre da tors 3582.50 81 • .38 81.38 
Parasitee 63.00 1.43 1.43 
'Othere' 92.00 2.10 2.10 0.151 

Larvae 1 664.50 Predators 357.50 55.79 8.12 
Desiccation 79.00 11.89 1.79 
'Others' 49.75 7.49 1.13 0.268 

Larvae 2 178.25 Predatore 123.25 69.14 2.81 
Parasitee 8.50 4.79 0.19 
'Others' 12.10 6.7.3 0.27 0.19.3 

A.dults (~) 34.40 Predators 13.20 38 • .37 0.30 
Parasites 16.90 49.13 0.38 0.017 

Females 4.30 Red. fee. 1.46 33.95 0.03 

1Normal1 ~ 2.84 ~ mortality 2.26 79.58 0.05 

Ovipositing ~ 0.58 

Generation 4401.42 99.98 99.98 0.0001 

Expected eggs 181.76 
A.ctual egge (N2) 37.18 
Index of population trend: Expected 4.13% 

Actaal 0.84% 
Constant mortality rate 98.44% 



LVII 

Life table for the 1963-64 generation of lt• ~ (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree num.ber VI, 1N1 quadrant, 

at Macdonald College, Quebec. 

x Nx M.x:F 100M/N lOCJ4/Nl Sx 

Eggs (N ) 3158.00 Pre da tors 2772.50 87.79 87.79 
Parasites 58.oo 1.84 1.84 
'Others' 22.00 0.69 0.69 0.097 

Larvae 1 305.50 Pre da tors 158.50 51.88 ;.02 
Desiccation 35·50 11.62 1.12 
'Others' 54· 50 17.84 1.73 0.187 

La.rvae 2 57.00 Pre da tors 34.25 60.09 1.08 
Parasites 1.50 2.63 o.o5 
'others' 5.65 9.91 0.18 0.274 

Adults (~) 15.60 Predators 3.40 21.79 0.12 
Parasites 10.40 66.66 0.33 0.049 

Females 1.80 Red. fee. 1.00 55· 55 0.03 

'Normal' ~ o.so ~ morta.lity 0.03 3.32 o.oo 

Oviposi ting ~ 0.77 

Generation 3157.23 99.98 99.98 0.0002 

~cted eggs 51.20 
A.ctual eggs (N2) 49.50 
Index of population trend: Expected 1.62% 

Actual 1.57% 
Constant morta.lity rate 98.44% 



LVIII 

Life table for the 196.3-64 generation of 1- ulmi (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number VI, 'S' quadrant, 

at Macdonald Collage, Quebec. 

x Nx MxF Mx 100M/N 100M/Nl Sx 

Eggs (Nl) 2117.00 Pre da tors l.S74.50 88.;; 88.55 
Parasites 53.50 2.53 2.5.3 
'others' 4.00 0.19 0.19 0.087 

Larvae 1 l.S5.00 Pre da tors 2S.oo 15.14 1.32 
Parasites 5.3.00 28.65 2.50 
'Others' 92.00 49.73 4-35 0.065 

La.rvae 2 12.00 Predators 7.25 60.41 0.34 
Parasites 0.25 2.08 0.01 
'Otbers' -(-16.10) -(-1.34) -(-0.76) 1.717 

Adulte (~) 20.60 Pre da tors 5.70 27.66 0.27 
Parasites 12.10 ;8.74 0.57 0.020 

Fe males 2.80 Red. fee. 2.38 8;.oo 0.11 

1 l~ormal1 ~ 0.42 !l!f DDrtality 0.003 0.71 0.0001 

Ovipositing ~ 0.417 

Generation 2116.583 99.98 99.98 0.0002 

Expected eggs 26.88 
Actual eggs (N2) 26.67 
Index of population trend: Expected 1.27% 

Actual 1.26% 
Constant mortality rate 98.44% 



LVII 

Life table for the 1963-64 generation of ~· ~ (L.) on apple, based 
on numbers per .2 leaf clus"œrs obtained in tree number VI, 'E' quadrant, 

at Macdonald College, Quebec. 

x Nx lOOM/N lOOM/Nl Sx 

Eggs (.Nû .2063.00 Pre da tors 1877.00 90.98 90.98 
Parasites 69.00 3·34 3.34 
10tbers' .2.00 0.10 0.10 0.056 

Larvae 1 ll5.00 Predators 32.50 28 • .26 1.58 
Desiccation 12.00 10.43 0.58 
10thers 1 20.25 17.61 0.98 0.437 

Larvae 2 50.25 Pre da tors 31.25 62.19 1.51 
Parasites 1.25 2.49 0.06 
1others1 0.85 1.69 0.04 0.336 

A.dults (~) 16.90 Pre da tors 3.90 23.08 0.19 
Parasites 8.80 52.07 0.43 0.044 

Fe males 4.20 Rad. tee. 2.81 66.90 0.14 

'Normal' ~ 1.39 $l. mortality 0.64 46.04 0.03 

Ovipositing ~ 0.75 

Generation 2062.25 99.96 99.96 0.0004 

Expected eggs 88.96 
Aetual eggs (N2) 48.00 
Index of population trend: Expected 4.31% 

Actual 2.33% 
Constant mortality rate 98.44% 



LX 

Lif'a tabla for the 1963-64 generation of' !!• ~ (L.) on apple, based 
on numbers per 2 leaf' c1usters obtained in tree nœber VI, •w• quadrant, 

at Macdonald Collage, Quebec. 

x Nx M;xF lOOM/N lOOM/N1 

Eggs (N1) 2592.50 Predators 2096.00 80.85 80.85 
Parasites 29.00 1.12 1.12 
'Otbers' 44.50 1.72 1.72 0.163 

Larvae 1 423.00 Pre da tors 158.00 37.35 6.09 
Dasiccation 94.00 22.22 3.63 
'Otbers' 148.75 35.17 5.74 0.053 

Larvae 2 22.25 Pre da tors 18.25 82.02 0.70 
Parasites 0.20 0.90 o.o1 
'Others' -(-27.80) -(-124.49) -(-1.07) 1.420 

Adults (~) 31.60 Pre da tors 6.32 19.94 0.24 
Parasites 18.50 58.54 0.71 0.001 

Females 6.78 Red. fee. 6.31 93.08 0.24 

'l'iormal' ~ 0.47 ~ morta1i ty 0.43 91.49 0.01 

Ovipositing ~ 0.04 

Generation 2592.46 99.99 99.99 0.00002 

Expected eggs 30.08 
Actual aggs (N2) 34.25 
Index of population trend: Ex}:ected 1.16% 

Actua1 1.32% 
Constant morta1ity rate 98.44% 



Lite table for the 196.3-64 generation or J,. !Y:!! (L.) on apple, based 
on numbers per 2 lea:t clusters obtained in tree num.ber I, at 

Ile Bizard, Qœbec. 

x Nx MxF lOOM/N lOOM/Nl Sx 

Eggs (Nl) 23488.75 Predators 20944.60 89.17 89.17 
10tbers' 222.28 0.95 0.95 0.099 

La.rvae 1 2321.88 Pre da tors 1593.25 68.62 6.78 
Desiccation 50.3.25 21.67 2.14 
'Others' 114.00 4.91 0.49 0.048 

Larvae 2 111.38 Pre da tors 40.94 36.76 0.17 
10thers' 34-44 30.72 0.15 0 • .323 

Adults (~) .36.00 Pre da tors 15.9.3 44-25 0.07 0.059 

Fe males 20.08 :Red. fee. 12.53 62.40 0.05 

'Normal' ~ 7.55 ~ mortality 5.43 71.92 0.02 

Ov1pos1 ting ~ 2.12 

LXI 

Generation 23486.63 99.99 99.99 0.0001 

Expected e ggs 483.04 
A.ctual eggs (N2) 24,3.13 
Index of' population trend: Expected 2.05% 

Actua1 1.0.3% 
Constant mortality rate 98.44% 



LXII 

Lite table for the 1963-64 generation of ~· ~ (L.) on appls, based 
on mmibers per 2 1eaf c1usters obtaiœd in tree nmnber II, at 

Ile Bizard, Quebec. 

x Nx MxF Mx 100M/N 100M/N1 Sx 

Eggs (N!} 8643.75 Pre da tors 6742.0 78.00 78.00 
'Otbers' 104.0 1.20 1.20 0.208 

Larvae 1 1797.75 Pre da tors 1047.00 58.24 12.11 
De sic cation 211.75 11.79 2.45 
10thers1 282.81 15.73 3.27 o.w 

Larvae 2 256.19 Predators 84.25 32.89 0.98 
1 Others 1 65.ll 25-41 0.75 0.417 

Adults (~) 106.8.3 Pre da tors 83.05 77.74 0.96 0.017 

Fema1es 2.3.78 Red. fee. 12.08 50.80 0.14 

' Normal' Sl$1. 11.70 ~ mortality 9.84 84.17 0.11 

Ovipo si ting ~ 1.86 

Generation 8641.89 99.97 99.97 0.0002 

Expected eggs 748.32 
Actua1 eggs (N2) 88.38 
Index of population trend: Expected 8.66% 

Actual 1.02% 
Constant morta1ity rate 98.44% 



LXIII 

Life ta.ble for the 1963-64 generation or !t· ulmi (L.) on apple, based 
on num.bers per 2 1aa.f' c1usters obta.ined in tree num.bar III, at 

Ile Bizard, ~uebec. 

x 100M/N 100M/N1 Sx 

Eggs (N1) 2971.13 Pre da tors 2341.00 78.79 78.79 
1others1 -(-218.76) -(-7.36) -(-7.36) 0.286 

Larvee l 848.89 Predators 524.13 60.67 17.64 
Desiccation 129.75 15.27 4.37 
10thers 1 107.26 12.62 3.61 0.103 

Larvee 2 87.75 Pre da. tors 26.06 .3.3.12 0.'!1 
10thers1 27.66 31.52 0.93 0.354 

A.dults (~) 31.03 Pre da tors 15.75 50.76 0.53 0.030 

Females 15.28 Red. fee. 10.10 66.10 0.34 

'Normal' 00 ;.18 ~ mortality 4.26 82.24 0.14 ++ 

Ovipoaiting ~ 0.92 

Generation 2970.21 99.96 99.96 0.0003 

Expacted eggs 331.36 
Actual eggs (N2) ;8.87 
Index or population trend: Expected 11.15% 

Actual 1.98% 
Constant mortality rate 98.44% 



LXIV 

Lif'e table for the 196.3-64 generation of' 1• ulmi (L. ) on apple, based 
on numbera per 2 leaf' c1usters obtained in tree number VI, 

at Ile Bizard, Quebec. 

x N:x: 100M/N 100M/N1 Sx 

Eggs {N1) 2370.00 Predators 1880.00 79.33 79.33 
'Othars' 10.00 0.42 0.42 0.203 

La.rvae l 4SO.OO Pre da tors 216.00 45.00 9.11 
Desicca.tion 166.00 34.58 7.00 0.319 
'Others' -(-55.50) -(-11.56) -(-2.34) 

Larvae 2 153.50 Pre da tors 19.50 12.70 0.82 1.30 
'others1 -(-65.20) 42·48 -(-2.75) 

Adults (~) 199.20 Pre da tors 74.40 37.35 3.14 0.147 

Females 124.80 Red. f'ec. 79.87 64.00 3.37 

1 Normal' ~ 44·93 ~ mortality 15.61 34.74 0.66 

Ovipo si ting ~ 29.32 

Generation 2340.68 98.76 98.76 0.0123 

Expeoted eggs 2875.52 
Actual eggs (N2) 1876.50 
Index of' population trend: Expectad 121.33% 

Actual 79.18% 
Constant mortalit,y rate 9S.44% 



LXV 

Life table for the 1963-64 generation of 1!· lllmi (L.) on apple, based 
on nlllllbers per 2 leaf cl11sters obtained in tree number I, 1N1 quadrant, 

at Ile Bizard, Quebec. 

x Nx MxF Mx lOOM/N 100M/N1 Sx 

Eggs (Nl) 29962.00 Pre da tors 26182.5 87.39 87.39 
10thers1 308.50 1.03 1.03 0.116 

Larvae 1 3471.00 Pre da tors 2496.00 71.91 8.33 
Desicaation 679.00 19.56 2.Z7 
'Others' 65.25 2.18 0.21 0.066 

Larvae 2 230.75 Pre da tors 80.75 .34.84 0.27 
10thers 1 109.60 47.49 0.36 0.175 

00 
Ad11lts ( +t-) 40.40 Predators 14·8 .36.63 o.o; o.058 

Females 25.60 Red. fee. 15.87 61.99 o.o; 

'Normal' ~ 9.7.3 ~ mortali ty 7 • .39 75.95 0.0.3 

Ovipositing ~ 2 • .34 

Generation 29959.66 99.99 99.99 0.00008 

Expeated eggs 622.72 
Aatll&l eggs (N2) 12.3.75 
Index of poplllation trend: Ex:peated 2.07% 

A.ct11al 0.41% 
Constant mortality rate 98.44% 



LXVI 

Life table for the 1963-64 generation of 1· ulmi (L.) on apple, based 
on numbers per 2 leaf clustsrs obta.ined in tree number I, 'E' quadrant, 

at Ile Biza.rd, Qœbec. 

x N:x 100M/N 100M/N1 Sx 

Eggs (N1) 20601.00 Pre da tors 18924.00 91.86 91.86 
10thers1 45-50 0.22 0.22 0.079 

Larvae 1 16.31.50 Fredators 904.50 55.44 4-.39 
Desiccation 498.50 30.55 2.42 
1others1 18.3.25 ll.2.3 0.89 0.027 

Larva.e 2 45.25 Pre da tors 1.6.00 35.36 o.os 
10thers' -(-5.75) -(-12.71) -(-0.0.3) 0.773 

A.dults (~) 35.00 Predators 15.40 44.00 o.os 0.126 

Fem.ales 19.60 Red. fee. 12.54 63.98 0.06 

1 Normal' 00 7.06 00 2.6; 37.54 0.01 ++ ++ morta.1i ty 

Oviposi ting ~ 4·41 

Generation 20596.59 99.98 99.98 0.0002 

E:xpected eggs 451.84 
Actua1 eggs (N2) 282.50 
Index of population trend: E:xpected 2.19% 

Actual 1 • .37% 
Constant mortality rate 98.44% 



LXVII 

Lite table for the 1963-64 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 le at clusters obtained in tree number I, • S' quadrant, 

at Ile Bizard, Quebec. 

x Nx MxF Mx lOOM/N 100M/N1 Sx 

Eggs (N1) 18455.00 Pre da tors 169;8.40 91.90 91.90 
10thers1 116.10 0.63 o.63 0.074 

Larvae 1 1380.50 Pre da tors 674.00 48.82 3.65 
Desiccation 515.50 37.34 2.79 
'others' 111.50 8.œ 0.60 o.o58 

Larvae 2 79.50 Predators 28.25 35.53 0.15 
'Others' 15.15 19.06 o.os 0.454 

Adulte (~) 36.1 Pre da tors 15.30 42-38 o.os 0.006 

Females 20.80 Red. fee. 12.69 61.01 0.07 

'Normal' ~ 8.11 ~ mortality 7.90 97.41 0.04 

Ovipositing ~ 0.21 

Generation 18454-79 99·99 99.99 0.00001 

E:x.pected eggs 519.04 
Actual eggs (N2) 468.50 
Index of population trend: Expeoted 2.81% 

Actua1 2.53% 
Constant morta1ity rate 98.44% 



LXVIII 

Life table for the 1963-64 generation of M• ulm! (L.) on apple, based 
on nwnbers per 2 1eaf' c1usters obtained in tres number I, 1W1 quadrant, 

at Ile Bizard, Quebec. 

x Nx 100M/N 100M/N1 Sx 

Eggs (Nû 24937.00 Pre da tors 2171.3.50 87.07 87.07 
'Others 1 419.00 1.68 1.68 0.112 

La.rvu 1 2804.50 Pre da tors 2298.50 81.96 9.22 
De siccation 320.00 11.41 1.28 
'Others• 96.00 3.42 0.38 0.032 

Larvae 2 90.00 Pre da tors .38-75 4,3.06 o.l6 
1others1 18.75 20.83 o.œ 0.361 

A.du1ts (~) 32.50 Pre da tors 18.20 56.00 0.07 0.0,46 

Females 14.30 Red. fee. 9.01 63.00 0.04 

'Normal' ~ 5.29 ~ mortalit:y 3.77 71.'Z7 o.o1 

OVipositing ~ 1.52 

Generation 24935.48 99.99 99.99 0.00006 

Expected eggs 338.56 
A.ctua1 eggs (N2) 97.75 
Index of population trend: E:x:peoted 1.36% 

Actua.l 0.39% 
Constant mortali t:y rate 98-44% 



LX VIX 

Lite table for the 1963-64 generation of !i• ~ (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number II, 1 N' quadrant, 

at Ile Bizard, Quebec. 

x Nx M.x:F Mx lOOM/N lOOM/Nl Sx 

Eggs (Nl) 13821.00 Pre da tors 10644.00 77.01 77.01 
10thers' 140.50 1.02 1.02 0.220 

Larvae 1 3036.50 Predators 2123.00 69.92 15.36 
Desiccation ;oo.;o 16.4-S 3.62 
10thers' 344.75 11.35 2.49 0.022 

Larva.e 2 68.25 Pre da. tors 17.50 25.64 0.13 
10thers' 15.05 22.05 0.11 0.523 

Adu1ts (~) 35.70 Pre da tors 25.50 71.34 O.lS 0.014 

Females 10.2 Red. fee. 6.22 60.98 o.o5 

'Normal' 
00 

3.98 
00 

3.48 87.44 0.02 -++ -++ mortali ty 

Oviposi ting $l. o.5o 

Generation 13820.50 99.99 99.99 0.00004 

Expected eggs 254.72 
Actua.1 eggs (N2) 31.50 
Index of population trend: Expected 1.84% 

Actual 0.23% 
Constant mortality rate 98.44% 



LXX 

Lite table for the 196.3-64 generation of 1:!· ulmi (L.) on apple, based 
on numbers per 2 1eaf c1usters obtained in tree num.ber II, 1 S1 quadrant, 

at Ile Bizard, Quebec. 

x MxF 100M/N 100M/N1 Sx 

Eggs (N1) 2871.00 Pre da tors 129.3.50 45.05 45.05 
10thers1 106.00 .3.70 .3.70 0.5l3 

Larvae 1 1471.50 Pre da tors 648.00 44.04 22.57 
Desiccation 97.00 6.59 .3 • .38 
10thers1 477.75 32.47 16.64 0.169 

Larvae 2 248-75 Predators 8.3.75 .33.68 2.92 
1 0thers1 -(-38.70) -(-15.56) -(-1.35) 0.819 

Adults (~) 20.3.70 Pre da tors 151.10 74.18 5.26 0.026 

Fe males 52.60 Red. fee. 25.25 48.00 0.88 

'Normal' 00 27 • .35 ~ mortality 22.10 80.80 0.77 +r 

Oviposi ting ~ 5.25 

Generation 2865.75 99.82 99.82 0.0018 

Expected eggs 1750.40 
Actua1 eggs (N2) 214.75 
Index of population trends .Expected 60.96% 

Actua1 7.48% 
Constant mortality rate 98.44% 



LXXI 

Life table for the 1963-64 generation of 1· ulmi (L.) on apple, baaed 
on numbers per 2 leaf clusters obtained in tree number II, 'E' quadrant, 

at Ile Bizard, Quebec. 

x Nx M::z::F Mx lOOM/N lOOM/Nl S::x: 

Eggs (Nl) 7481.50 Pre da tors 61;6.50 82.29 82.29 
10thers1 48.50 0.65 0.65 0.171 

Larvae 1 1276.50 Pre da tors 766.50 60.05 10.25 
Desiooation 141.50 11.08 1.89 
10tbers1 107.00 8.38 1.43 0.205 

Larvae 2 261.50 Pre da tors 104.75 40.05 1.40 
1 others' 120.85 -46.21 1.62 0.137 

00 
Adulte (++) 35.90 Pre da tors 24.90 69.35 0.33 0.033 

Females 11.00 Red. i'ec. 7.70 70.00 0.10 

'Normal' 
00 

3.30 00 2.10 63.64 0.02 ++ ++ morta1ity 

Ovipositing ~ 1.20 

Generation 7480.30 99.98 99.98 0.0002 

Expected eggs 211.20 
Actual eggs {N2) 76.50 
Index or population trend: Expected 2.82% 

Actual 1.02% 
Constant morta1ity rate 98.44% 



LXXII 

Life table for the 196.3-64 generation or ~· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number II, 'W' quadrant, 

at Ile Bizard, Quebec. 

x Nx M,cF lOOM/N lOOM/Nl Sx 

Eggs (N!} 10401.5 Pre da tors 8874.00 85.31 85.31 
'Others' 121.00 1.16 1.16 0.135 

Larvae 1 1406.50 Pre da tors 650.50 46.25 6.25 
Desiccation 108.00 7.68 1.04 
'others' 201.75 14-34 1.94 0.317 

Larvae 2 446.25 Pre da tors 131.00 29.36 1.26 
1 others' 163.25 36.58 1.57 0.341 

00 
Adulte (-t+) 152.00 Pre da tors 130.70 85.99 1.27 0.003 

Females 21.30 Red. fee. 9.16 43.00 0.08 

'Normal' ~ 12.14 ~ mortality 11.66 96.05 0.11 

Ovipositing ~ 0.48 

Generation 10401.02 99.99 99.99 0.00005 

Expected e ggs 776.96 
Actua1 eggs {N2) 30.75 
Index of population trend: Expected 7.47% 

Actual 0.30% 
Constant mortality rate 98.44% 



lXXIII 

Life te.ble for the 196.3-64 generation of !:!· ulmi (L.) on apple, based 
on nlllllbers per 2 lea.f olusters obtained in tree nœber III, 'N' qll&dra.nt, 

at Ile Bizard, Quebeo. 

x Nx lOOM/N lOOM/Nl S:x 

Eggs (Nl) 2.3.30.50 Pre da tors 1856.00 ?9.64 ?9.64 
'Others' 24.00 1.0.3 1.0.3 0.19.3 

I.arvae 1 450.50 Pre da tors 192.00 42.62 8.24 
Desiooation .39.00 8.65 1.6? 
'Others' -(-1?.50) -(-3.88) -(-0.?5) 0.526 

La.rvae 2 2.3?.00 Pre da tors 95.?5 40.40 4.10 
1others 1 105.35 44·45 4.52 0.151 

Adults (~) .35.90 Pre da tors 1,3.80 ,38./,.4 0.59 0.003 

Females 22.10 Red. fee. 19.00 85.97 0.82 

'Normal' ~ .3.10 ~ morta.lity 2.98 96.13 0.1.3 

Ovipositing ~ 0.12 

Generation 2.3.30.38 99.99 99.99 o.oooo; 

Expeoted eggs 198.40 
Aotual eggs (N2) s.oo 
Index of population trend: Expeoted 8.51% 

Aotual 0.34% 
Constant morta.lity rate 98.44% 



LXXIV 

Life table for the 1963-64 generation of lt• ulmi (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number III, 1 S1 quadrant, 

at Ile Bizard, Quebec. 

x Nx M:xF lOOM/N lOOM/.Nl S:x: 

Eggs (Nl) 1558.00 Pre da tors 893.00 57.32 57.32 1.048 
10thers1 -(-967.50) -(-62.10) -(-62.10) 

Larvae 1 1632.;0 Pre da tors 1201.00 73.57 77.09 
Desiccation 318.50 19.51 20.44 
'Others' 67.75 4·15 4·35 0.028 

Larva.e 2 45.25 Pre da. tors 7.25 16.02 0.47 
10thers1 -(-2.20) -(-4.86) -(-0.14) 0.888 

Adults (~) 40.20 Pre da tors 27.20 67.66 1.74 0.019 

Females 13.00 Red. fee. 6.11 47.00 0.39 

'Normal' 00 6.89 ~ mortality 6.10 88.53 0.39 -t+ 

Ovipositing ~ 0.79 

Generation 1557.21 99.95 99.95 0.0005 

Expected eggs 440.96 
Actual eggs (N2) 50.50 
Index of population trend: Expeeted 28.30% 

Actual 3.24% 
Constant mortality rate 98.44% 



LXXV 

Life table for the 196.3-64 generation of _!;. ulmi (L.) on apple, based 
on numbers per 2 leaf' clusters obtained in tree number III, 1 E1 quadrant, 

at Ile Bizard, Quebec. 

x Nx lOOM/1~ lOOM/Nl sx 
--------

Eggs (Nl) 6227.50 Pre da. tors 4945.50 79.41 79.41 
'Others 1 68.00 1.09 1.09 0.195 

Larvae 1 1214.00 Pre da tors 6S.3.50 56 • .30 10.98 
Desiccation 129.50 10.68 2.00 
'Otbers' .350.00 28.8.3 5.62 0.042 

Larvae 2 51.00 Pre da tors 10.50 20.59 0.17 
10thers1 32.70 64.12 0.5.3 0.15.3 

Adulte (~) 7.80 Pre da tors 2 • .30 29.48 0.04 0.138 

Felll&les 5.50 Red. fee. 1.54 28.00 0.02 

'Normal' 00 3.96 00 2.88 72.7.3 0.04 -t+ +1- mortality 

Ovipo si ting ~ 1.00 

Generation 6226.42 99·98 99·98 0.0002 

Expected eggs 25.3·44 
Actual eggs (N2) 69.00 
Index of population trend: Expected 4-06% 

Actual 1.12% 
Constant mortality rate 98.44% 



LXXVI 

Life table for the 1963-64 generation of ~· ulmi (L.) on apple, based 
on numbers per 2 leaf clusters obtained in tree number III, 'W' quadrant, 

at Ile Bizard, Quebec. 

x Nx lOOM/N lOOM/Nl 3:.: 

Eggs (Nl) 1768.50 Pre da tors 1669.00 94.37 94.37 
'Others' 1.00 0.05 0.05 0.056 

Larvae 1 98.50 Pre da tors 20.00 20.30 1.13 
'Otbers' 28.75 28.19 1.63 0.180 
Desiccation 32.00 32.49 1.84 

Larvae 2 17.75 Pre da tors 2.75 15.49 0.16 
'Others' -(-25.20) -(-141.97) -(-1.42) 2.265 

A.dults (~) 40.20 Pre da tors 19.70 49.00 1.11 0.042 

Females 20.50 Red. fee. 13.74 77.69 0.78 

'Normal' 00 6.76 ~ m.ortality 5.07 75.00 0.29 -t+ 

Ovipositing ~ 1.69 

Generation 1766.81 99.90 99.90 0.0009 

Expected eggs 432.64 
Actual eggs (N2) 108.00 
Index of population trend: Expeoted 24.46% 

.Aotual 6.12% 
Constant mortality rate 98.44% 



LXXVII 

Lite table for the 1963-64 generation of' ~· J!Jm! (L. ) on app1e, based 
on numbers par 2 leaf' c1usters obtained per quadrant in tree numbers 

IV and V, at Ils Bisard, Quebec. 

:x lOOM/N lOOM./Nl S:x: 

Eggs (Nl) 431.19 Pre da tors 311.12 72.15 72.15 
10thers1 3.38 0.78 0.78 0.271 

Larvae 1 116.69 Predators 46.50 39.85 10.78 
Desiccation 11.94 1.02 2.78 
•others' 16.44 1.41 3.81 o.358 

Larvae 2 41.81 Pre da tors 4.12 9.8; 0.96 
'Others1 15.75 37.67 3.65 0.525 

Adults (~) 21.94 Pre da tors 4.48 20.41 1.04 0.144 

Fema.les 17.46 Rsd. fee. 10.65 60.99 2.47 

'Normal' ~ 6.81 ~ m.orta.li t:r 3.64 53-45 0.84 

Ovipositing ~ .3.17 

Generation 428.02 99.26 99.26 0.007.3 

Expeoted eggs 435.84 
Actual eggs (N2) 200.72 
Index of' population trend: E.xpected 101.08% 

Aotual 46.55% 
Constant m.ortalit;y rate 98.44% 



LXXVIII 

Life table for the 196.3-64 generation of 1:• ulmi (L.) on apple, based 
on numbere per 2 leaf clueters obtained per quadrant in tree number VI, 

at Ile Bizard, Quebec. 

x 

Larvae 1 

Larvae 2 

Adulte {~) 

Fema1es 

'Normal' ~ 

592.50 Predators 
'Others' 

470.00 
2.50 

79.32 79.32 
0.42 0.42 0.203 

120.00 Predators 54.00 45.00 9.ll 
Desiccation 41.50 34.58 7.00 
'Others' -(-13.88) -(-11.57) -(-2.34) 0.320 

38.38 Predators 4.88 12.71 0.82 
1others• -(-16.30) -(-42.47) -(-2.74) 1.298 

49.80 Predators 18.60 3.14 0.147 

31.20 Red. fee. 

11.23 ~ morta.lity 34.73 0.66 

Ovipositing ~ 7.33 

Generation 

Expected eggs 
Actual eggs (N2) 
Index of population trend: Expected 

Actual 
Constant mortality rate 

98.76 0.0124 

718.88 
469.12 
121.33% 
79.18% 
98.44% 



• 

APPENDIX 

PART II 

COUNTS & ANALYSIS OF VARIANCE 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: Eggs 
Sample s 2 lea.t clusters 

LXXIX 

Date of sampling: May 12, 196.3. 
location: Macdonald College, Que. 

Counts 

Ievel "A" Ievel "B" 
Tree 
No. QUADRANTS Total QUADRANTS 

N s E w tt Ait N s E 'W 

1 174 46 178 .3.30 728 528 20 990 ll7 

2 0 46 279 84 4J)9 155 130 4J)7 5.39 

.3 102 178 828 474 1582 176 2.36 78 127 

4 1.347 246 191 1476 3260 775 204 47.3 698 

5 1.3.3 86 15 135 .369 129 .357 209 1.31 

6 626 .36 164 .304 11.30 40 0 .37 0 

Total 2.382 6.38 1655 280.3 7478 180.3 947 2194 1612 

Analysis of Variance 

SOURCES OF VARIANCE ~-
Between tree s 1566417.4 

Wi thin tree s 

Ievels 17710.0 
Quadrants 424599.6 
Levels x Quadrants 161292.9 
Error .3025155-5 

x = 292 • .37 

S.E. (Si) = 80.8 

!lt.î· 

5 

1 
.3 
.3 

.35 

M. S. l 

(MST)313283.5 .3.62 

17710.0 0.20 
1415.3.3.0 1.6.3 
5.3764.0 0.62 

(MSR) 864.3.3.0 0 

% S.E. = 27.67 

c.v • .D = 162.86 

Total Total 
"B" (A+B) 

1655 2.38.3 

12.31 164J) 

617 2199 

2150 5410 

826 ll95 

77 1207 

6556 140.34 

~5 ~1 

2.48 .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4·.38 

0 0 

Term "predated" used in this and other tables of Part II of the Appendix 
me ans "k11led by predators". 



Species: lepidosaphes ulmi (L.) 
Stage sam.pled: Predated eggs 
Sample: 2 leaf clusters 

level "A" 
Tree 

No. QUADRANTS 
N s E 'W 

1 27 4 8 10 

2 0 5 14 22 

3 3 6 47 25 

4 158 14 0 113 

5 0 2 4 0 

6 82 0 2 84 

Total 270 31 75 254 

Counts 

Total 
"A" N 

49 0 

41 18 

81 22 

285 402 

6 0 

168 40 

630 482 

Date of' sam.pling: May 12, 1963. 
Locations Macdonald Collage, Que. 

I.evel "B" 

~UADRANTS Total 'lbtal 
s E w "B" (A+B) 

5 202 29 236 285 

16 23 28 85 126 

55 0 0 77 158 

15 12 0 429 714 

16 3 257 276 282 

0 37 0 77 245 

107 277 314 1180 1810 

Analysis of' Variance 

SOURCES OF VARIANCE ~. Q...l. H&· ! Eo5 Eo1 

Betwen trees 28174.0 5 (MST)5634.0 0.92 2.48 3.58 

Within trees 

!avels 6302.0 1 6302.0 1.03 4.11 7.39 
Quadrants 17671.0 3 5890.0 0.97 2.86 4.38 
Iave1s x Quadrants 1625.0 3 541.0 o.o8 2.86 4.38 
Error 212530.0 35 (MSR)6072.0 0 0 0 

-x = 37.70 % S.E. = 28.64 

S.E. (SX) = 10.8 c .. v.n = 70.25 



Species: lapidosaphes ulmi (L.) 
Stage sampled: !!· ~ and others 
Sample: 2 leaf clusters 

Counts 

Isvel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 2 0 1 0 3 

2 1 0 0 6 7 

3 0 6 1 1 8 

4 57 1 0 40 98 

5 0 0 1 3 4 

6 0 0 1 1 2 

Total 60 7 7 51 122 

N 

0 

3 

1 

5 

0 

0 

9 

LXXXI 

Date of sampling: May 12, 1963. 
Location: Macdonald College, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 22 0 22 25 

0 0 0 3 10 

0 0 0 1 9 

0 0 22 27 125 

1 0 0 1 5 

1 2 8 11 13 

2 24 30 65 187 

Analysis of Variance 

SOURCES OF VARIANCE §&. d.f. 

Between trees 1350.0 5 

Within trees 

I.evels 68.0 1 
Quadrants 302.0 3 
leve ls x Quadrants 212.0 3 
Error 3355.0 35 

= 3.89 

S.E. (Sx) = 2.37 

!1!2· ! 

(HST) 270.0 2.81 

68.0 .70 
100.0 1.04 
70.0 .72 

(MSR) 96.0 0 

% S.E. = 60.92 

c.v . .n = 268.63 

!o5 Ln 
2.48 3.58 

4.11 7.39 
2.86 4-38 
2.86 4.38 

0 0 



• 

Speciea: Ispidosaphes ulmi (L.) 
Stage sampled: Eggs 
Sample: 2 leaf' clusters 

LXXXII 

Date of' sam.pling: May 24, 196.3. 
Location: Macdonald Collage, Que. 

Counts 

.Isvel "A" I.evel "B" 

Tree 
No. QUADRANTS Total QUADRANTS 

N s E w "A tt N s E w 

1 251 .35 446 95 827 625 0 57.3 17 

2 0 .301 270 .3.30 901 244 0 156 1591 

.3 562 .389 1527 116 2594 185 1451 165 0 

4 727 72 479 1898 .3176 28.3 410 42 0 

5 400 218 335 633 1586 3288 552 42 122 

6 138 ?5 1?9 0 392 56 .38 82 0 

Total 20?8 1090 3236 3072 9476 4681 2451 1060 1730 

Analysis of Variance 

SOURCES OF VAR.I.A...~CE ~· 
Between trees 2000296.0 

Wi thin tree s 

lsvels 4144.0 
Quadrants 472249.0 
Leve1s x Quadrants 1259512.0 
Err or 13819007.0 

-x 

s.E. (SX) = 91.2 

.s!!1· 

5 

1 
3 
3 

35 

N.s • l 

(MST)400059.2 1.01 

4144.0 0.01 
157416.3 0.39 
419837.0 1.06 

(MSR)394829.0 0 

% S.E. = 22.5 

c.v.~ = 61.68 

Total Total 
"Bif (A.+B) 

1215 2042 

1991 2892 

1801 4.395 

7.35 3911 

4004 5590 

176 568 

9922 19398 

los lol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Ispidosaphes ulmi (L.) 
Stage sampled: Predated eggs 
Sample: 2 leaf clusters 

Isvel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 35 0 9 8 

2 0 12 0 29 

3 23 9 83 22 

4 199 0 9 330 

5 47 21 51 63 

6 32 0 7 0 

Total 336 42 159 452 

Counts 

Total 
Dj,ft 

52 

41 

137 

538 

182 

39 

989 

N 

73 

LXXXIII 

Date of sampling: May 24, 1963. 
Location: Macdonald Oollega, Que. 

Level nan 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 146 6 225 277 

14 0 9 128 151 192 

22 181 37 0 240 377 

88 140 7 7 242 780 

201 16 0 10 227 409 

5 5 0 0 10 49 

403 342 199 151 1095 2084 

Analysis of Variance 

SOURCES OF VARIANCE ~- s.:!· 

Between trees 38745.0 5 

Wi thin tree s 

Levels 234.0 1 
Quadrants 8299.0 3 
Levels x Quadrants 15323.0 3 
Error 162337.0 35 

S.E. (Sx) = 12.7 

tl:§· ! 

(HST) 7749.0 1.67 

234.0 o.o; 
2766.0 0.59 
5107.0 1.10 

(MSR) 4638.0 0 

% S.E. = 29.25 

c. v • .n = 174.8 

lo; lo1 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepidosaphes u.lmi (L.) 
Stage sampled: A· mùilaspidis 
Sample: 2 leaf' clusters 

level "A" 
Tree 
:tb. QUADRANTS 

N s E w 

1 4 0 0 0 

2 l 0 0 1 

.3 2 0 1 2 

4 11 0 0 0 

5 1 0 0 6 

6 1 0 0 0 

1btal 20 0 1 9 

Oounts 

Total 
"A" 

4 

2 

5 

11 

7 

1 

30 

N 

0 

1 

5 

1 

4 

0 

11 

!XXXIV 

Date of sampling: May 24, 196.3. 
Location: Macdonald Oollege, Que. 

Ievel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 0 0 0 4 

1 1 2 5 7 

0 ) .3 11 J.6 

0 l 2 4 15 

1 0 0 5 12 

0 0 0 0 1 

5 7 25 55 

Analysis of Variance 

SOURCES OF VARIANCE §:..§· d.f. M.s. l lo5 lol 

Between trees 23.0 5 (MST) 4.6 1.32 2.48 3.58 

Wi thin tree s 

Isvels 0.52 1 0.52 0.14 4.11 7.39 
Quadrants 41.0 3 13.6 ,3.88 2.86 4.38 
Levels x Quadrants 8.48 3 2.82 0.80 2.86 4.38 
EITor 123.0 35 {MSR) 3.5 0 0 0 

= 1.14 % s.E. = 26.3 

S.E. (~) = 0.30 c.v • .s = 1.32.5 



Species: I.epidosaphes ~ (L.) 
Stage sa.mpled: li· malus and others 
Sa.mple: .2 leaf clusters 

Counts 

I.evel "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 4 1 0 0 5 

.2 4 0 0 1.2 16 

3 3 4 5 0 12 

4 .31 0 .2 .34 67 

5 0 0 6 .27 3.3 

6 1 1 4 0 6 

Total 6 17 73 1.39 

LXXXV 

Date of' sa.mpling: Mey 24, 1963. 
location: Macdonald Collage, Que. 

lave 1 "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 0 17 0 17 .22 

8 0 3 1 1.2 .2S 

1 16 3 0 .20 3.2 

0 .2 0 0 2 69 

.25 4 0 1 30 6.3 

0 .3 1 0 4 10 

.34 .25 .2 85 2.24 

Analysis of Variance 

SOURCES OF VARIANCE .2:.2· ~· !1.!.2· ! !os Eo1 

Betwen trees 345.0 5 (MST) 69.0 0.99 2.48 .3.58 

Wi thin tree s 

levels 61.0 1 61.0 0.88 4.11 7.39 
Quadrants 138.0 3 46.0 0.66 .2.86 4.38 
Leve1s x Quadrants 400.0 .3 1.3.3.0 1.92 2.86 4.38 
Error .2427.0 35 (MSR) 69.34 0 0 0 

-x = 4.67 % s.E. = 25.69 

S.E. (~) = 1.2 c.v.11 = 1.24.17 



Species: I.spidosaphes .!!1!!!! (L.) 
Stage sam.pled: La.rvae 1 
Sa.mple: 2 leaf' clusters 

Ievel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 300 48 223 81 

2 47 141 65 173 

3 841 126 374 101 

4 217 149 115 747 

5 81 15 J.8 171 

6 45 23 158 45 

Counts 

Total 
"A" 

652 

426 

1442 

1228 

285 

271 

N 

140 

200 

24h 

389 

90 

25 

LXXXVI 

Date of' samp1ing: June 9, 1963. 
Location: Macdonald Collage, Que. 

Ieve1 ''B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

117 211 10 4?S 1130 

94 151 218 663 1089 

151 249 60 706 21.48 

62 84 152 687 1915 

76 256 26 448 733 

20 51 27 123 394 

Total 1531 502 953 1318 4304 1090 520 1002 493 3105 7409 

SOURCES OF VARIANCE 

Between trees 

Within trees 

leve1s 
Quadrants 
Levels x Quadrants 
Error 

Analysis of Variance 

s.s. ~· 
285947.0 5 

29950.0 1 
107?10.0 3 
43203.0 3 

789825.0 35 

= 154.35 

M.s. f 

(MST) 57189.5 2.53 

29950.0 1.33 
35903.0 1.59 
14401.0 0.64 

(MSR) 22566.0 0 

% S.E. = 22.50 

c.v.!! = 126.72 

Io; Iol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Speciess Iepidosaphes .1!l;m! (L.) 
Stage sampled: Unhatched eggs 
Sa.mple: 2 leaf clusters 

Isvel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 72 52 24 1 

2 0 0 0 0 

3 37 32 71 26 

4 45 15 22 905 

5 3 0 0 11 

6 4 2 19 2 

Total 161 101 136 945 

Counts 

'lbtal 
"A" 

149 

0 

166 

987 

14 

27 

1343 

N 

44 

0 

11 

4B 

4 

5 

112 

Date of sa.mpling: June 9, 1963. 
location: Macdonald Co llege, Que. 

Iavel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

5 23 l 73 222 

0 0 0 0 0 

36 84 3 134 300 

4 1 4 57 1044 

15 32 0 51 65 

0 21 0 26 53 

60 161 8 341 1684 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. 

Between trees 95451.0 5 

Within trees 

leve1s 20916.0 1 
Quadrants 32325.0 3 
Leve1s x Quadrants 52641.0 3 
Error 593477.0 35 

-x = 35.08 

S.E. (SX) = 19.8 

M.s. ! !o; 
(MST)l9090.0 1.12 2.48 

20916.0 1.23 4.11 
10775.0 0.63 
1754?.0 1.03 

(MSR)l6956.0 0 

% S.E. = 56.4 

c.v.I! = 245.5 

2.86 
2.86 

0 

!al 

3.58 

?.39 
4-38 
4·38 

0 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: A• mytilaspidis 
Sample: 2 le ar c1usters 

I.evel "A" 
Tree 
No. QUADRAi1TS 

N s E w 

1 3 0 1 1 

2 0 0 0 1 

3 0 1 1 1 

4 1 0 0 1 

5 0 0 0 0 

6 0 0 1 0 

Total 4 1 3 4 

Counts 

'lbtal 
"A" 

5 

1 

3 

2 

0 

1 

12 

N 

1 

0 

0 

0 

0 

0 

1 

LXXXVI TI 

Date of sampling: June 9, 1963. 
location: Macdonald Col1ege, Que. 

I.evel "B" 

QUADRANTS Total 'lbtal 
s E w "B" (A+B) 

2 0 1 4 9 

0 0 0 0 1 

0 0 0 0 3 

2 0 0 2 4 

1 0 0 1 1 

0 2 0 2 3 

5 2 1 9 21 

Analysis of Variance 

SOURCES OF VARIAl~CE §&· !!.:.!:· 

Between trees 5·44 5 

Within trees 

Levels 0.18 1 
Quadrants 0.07 3 
Leve1s x Quadrants 2.73 3 
Error 15-40 35 

x = 0.43 

s.E. (Sjë) = 0.14 

!1.!2· E 

(MST) 1.08 2.45 

0.18 0.40 
0.02 0.04 
0.91 2.06 

(MSR) 0.44 0 

% s.E. = 32.55 

c. v.B = 185.6 

Eo5 !cl 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Spe cie s: Is pi do saphe s ulmi ( L. ) 
Stage sampled: !!• ~ and others 
Sample: 2 leaf clusters 

Counts 

Isvel "A" 

Tree 
No. QUADRANTS Total 

N s E w nA tt 

1 5 0 2 3 10 

2 4 0 0 3 7 

3 7 5 1 2 15 

4 8 8 1 76 9.3 

5 1 0 0 1 2 

6 2 3 0 1 6 

Total 27 16 4 86 13.3 

N 

LXXXIX 

Date of sampling: June 9, 1963. 
location: Macdonald College, Que. 

l.evel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

3 0 8 4 15 25 

2 0 3 10 15 22 

0 6 4 0 10 25 

4 1 0 0 5 98 

1 0 0 0 1 .3 

1 0 0 0 1 7 

11 7 15 14 47 180 

Anal.y'sis of Variance 

SOURCES OF VARIANCE ~· d.f. !:!..&· ! !o; !ol 

Between tree s 6?5.0 5 (l-iST) 135.0 1.15 2.48 .3.58 

Within trees 

levels 154.0 1 154.0 1.31 4.11 ? • .39 
Quadrants 352.0 3 11?.0 1.00 2.86 4 • .38 
Levels x Quadrants 317.0 3 105.0 0.89 2.86 4 • .38 
Error 4098.0 .35 (MSR)ll7.0 0 0 0 

-x = 3.75 % s.E. = 44.80 

s.E. (Si) = 1.68 c.v.11 = 204.82 



Species: Iepidosaphes ulmi (L.) 
Stage sampled: Larvaa 1 
Sample: 2 leaf clusters 

XC 

Date of sampling: June 17, 1963. 
location: Macdonald Colle ge, Que. 

Counts 

leve 1 "A" Leve1 "B" 

Tree 
No. QUADRANTS Total QUADRANTS Total Total 

N s E w "A" N s E w "Btt (A+B) 

1 183 120 109 101 513 244 8 353 1 606 1119 

2 154 3 17 217 391 174 151 205 127 657 1048 

3 299 312 405 87 1103 168 221 282 67 738 1841 

4 396 198 116 666 1376 368 22 139 119 648 2024 

5 196 40 15 71 322 230 177 348 25 780 1102 

6 61 20 27 20 128 11 43 18 10 82 210 

Total 1289 693 689 1162 383.3 1195 622 1345 349 3511 7344 

Analysis of Variance 

SOURCES OF VARIAl~CE ~· à4:· ~· ! !o; !al 

Between trees 263221.0 5 (MST)52644.2 ,3.77 2.48 3.58 

Within trees 

Levels 2160.0 1 2160.0 0.15 4.11 7.39 
Quadrants 69681.0 3 23227.0 1.66 2.86 4.38 
Levels x Quadrants 89938.0 3 29979.0 2.14 2.86 4 • .38 
Error 488606.0 35 (MSR)l3960.0 0 0 0 

-x = 153.0 % s.E. = 21.56 

S.E. {SX) = 3.3.0 c. v.n = 111.8o 



Species: Iepidosaphes ulmi (L.) 
Stage sa.mpled: Predated larvae 1 
Sample: 2 leaf' clusters 

Ievel "A" 
Tree 

Counts 

No. QUADRANTS Total 
N s E w "A" 

1 39 10 0 10 59 

2 44 0 6 47 97 

3 80 117 74 1 272 

4 145 29 47 377 598 

5 91 4 0 9 104 

6 0 7 10 8 25 

Total 399 167 137 452 1155 

N 

19 

2 

145 

93 

36 

0 

295 

XCI 

Date of sampling: June 17, 1963. 
location: Macdonald College, Que. 

Iavel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 48 0 67 126 

18 31 1 52 149 

29 47 377 598 870 

0 39 3 135 733 

19 50 4 109 213 

0 0 0 0 25 

66 215 385 961 2ll6 

--
Analysis of Variance 

SOURCES OF VARIAliCE ~· 2.:.!· ~· ! !b; !o1 

Between trees 79002.0 5 (MST) 15800.0 2.82 2.48 3.58 

Wi thin tree s 

levels 784.0 1 784.0 0.14 4.11 7.39 
Quadrants 20086.0 3 6695.0 1.19 2.86 4.38 
Levels x Quadrants 1849.0 3 616.0 o.u 2.86 4.38 
Error 195773.0 35 (MSR) 5593.0 0 0 0 

-x = 44.0S % S.E. = 43.10 

S.E. (SX) = 18.0 



S:pecies: I.epidosaphes ulm.i (L.) 
Stage sa:mpled: Unhatched eggs 
Sample: 2 leaf' clusters 

I.evel 11An 

Tree 
No. QUADRANTS 

N s E w 

l 106 2? l2 3 

2 9 0 0 41 

3 394 27? 103 9 

4 1?9 26 ll 702 

5 2 21 0 0 

6 0 10 2 0 

Total 690 340 128 755 

Counts 

Total 
"A" 

148 

50 

?82 

918 

23 

12 

1933 

XCII 

Date of samplings: June l?, 1963. 
location: Macdonald Colle ge, Que. 

I.evel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

4? 0 55 0 102 250 

2 33 18 15 68 118 

23 ll 43 5 82 864 

54 0 34 10 98 1016 

lOO 17 84 0 201 224 

3 1 0 1? 21 33 

229 62 234 47 5?2 2505 

Analysis of Variance 

SOURCES OF VAEcrJU~CE §..&. S!.:.t:. !!&· E lo5 lol 

Between trees 10?576.0 5 (MST)2l5l5.0 1.53 2.48 3.58 

Within trees 

I.eve1s 38590.0 l 38590.0 2.?5 4.11 7.39 
Quadrants 17638.0 3 5879.0 0.41 2.86 4.38 
Levels x Quadrants 28269.0 3 9423.0 0.67 2.86 4.38 
Error 491140.0 35 (MSR)l4032.0 0 0 0 

= 52.18 % S.E. = 40.24 

S.E. (Sx) = 21.0 c.v.!! = 2os.o 



Speciea: Iapidoaaphes ulmi (L.} 
Stage samp1ed: A· myti1aspidis 
Sample: :2 1eaf c1usters 

lsvel "A" 
Tree 

:No. QUADRANTS 
N s E w 

1 1 0 0 0 

:2 0 0 0 0 

.3 1 0 .3 1 

4 0 0 0 5 

5 .3 1 .3 0 

6 0 1 0 0 

Total 5 :2 6 6 

Counts 

Total 
"A" 

1 

0 

5 

5 

7 

1 

19 

N 

0 

0 

.3 

0 

0 

0 

.3 

xc rn 

Date of sampling: June 17, 196.3. 
IDeation: Macdonald Co1lege, Que. 

l.Bve1 nsn 

QUADRANTS Total Total 
s .E w "B" (A+B) 

0 0 0 0 1 

0 0 0 0 0 

1 :2 4 10 15 

1 0 :2 .3 8 

:2 2 1 5 12 

0 0 1 1 2 

4 4 8 19 .38 

Analysis of Variance 

SOURCES OF VARIANCE .2&· à:!· !!:.§· E los Eo1 

Between trees 24.75 5 (MST) 4.95 4.05 2.48 .3.58 

Within trees 

I.evels 0 1 0 0 4.ll 7 • .39 
Quadrants .3.00 .3 1.00 o.81 :2.86 4 • .38 
Levels x Quadrants 1 • .33 3 0.44 0.36 :2.86 4.38 
Error 4;2.9:2 35 (MSR) 1.2:2 0 0 0 

x = 0.79 % S.E. = 39.24 

S.E. (SX) = 0 • .31 c.v.!! = 201.6 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: ~· malus and others 
Sample: 2 leaf clusters 

Counts 

level "A" 
Tree 

No. QUADRANTS Total 
N s E vi "A" 

1 3 2 1 0 6 

2 9 2 3 3 17 

3 24 4 6 0 34 

4 9 0 3 52 64 

5 0 0 1 1 2 

6 0 1 0 0 1 

Total 45 9 14 56 124 

XCIV 

Date of sampling: June 17, 1963. 
location: Macdonald Collage, Que. 

Leval "B'' 

QUADRANTS Total Total 
N s E w "B" (A+B) 

1 0 1 0 2 8 

0 0 0 0 0 1? 

0 0 2 0 2 36 

8 0 1 1 10 74 

4 0 6 0 10 12 

0 0 1 0 1 2 

13 0 11 1 25 149 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.;f. 

Between trees 447.0 5 

Wi thin tree s 

levels 204.0 1 
Quadrants 147.0 3 
leve ls x Quadrants 141.0 3 
Error 2266.0 35 

x = 3.1 

S.E. (SX) = 1.85 

!:!&· E 

(MST) 89.0 1.39 

204.0 3.18 
49.0 0.76 
47.0 0.73 

(MSR) 64.0 0 

% S.E. = 59.6? 

C.V. B = 216. 7 5 

Eo, Eol 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



• 

Species: I.epidosaphes ulmi (L.) 
Stage sampled: La.rvae 1 
Sample: 2 lea.f' clusters 

xcv 

Date of sampling: June 241 196.3. 
location: Macdonald College, Que. 

Counts 

I.evel "A" I.evel nBn 

Tree 
No. QUADRANTS Total QUADRANTS Total Total 

N s E w nA tt N s E w "B" (A+B) 

1 .385 11 178 165 7.39 271 81 .319 62 7.3.3 1472 

2 11 40 77 97 225 157 61 157 88 46.3 688 

.3 212 126 249 .34 621 255 194 84 6.3 596 1217 

4 241 55 45 109 450 .309 S5 12.3 122 6.39 1089 

5 .3.3 9 .30 74 146 15.3 .39 98 6S .358 504 

6 20 11 11 46 88 1.3 47 50 10 120 208 

Total 902 252 590 525 2269 1158 507 8.31 41.3 2909 5178 

Analysis of Variance 

SOURCES OF VARIANCE ~· !!:..!· ~· E Eo; !al 

Between trees 141776.0 5 (MST)28.355.0 ;.88 2.48 .3.58 

Within trees 

Levels 85.3.3.0 1 85.3.3.0 1.76 4.11 7 • .39 
Quadrants 84454.0 .3 28151.0 ;.8.3 2.86 4 • .38 
leve1s x Quadrants 82.3.3.0 .3 2744.0 0.56 2.86 4·.38 
Error 168746.0 .35 (MSR) 4B21.0 0 0 0 

-x = 107.87 % S.E. = 22.29 

S.E. (SX) = 24 • .3 



S_pecies: Iapidoaapb.es ulmi (L.) 
Stage samplsd: Predated larvae 1 
Sample: 2 lea.f clusters 

I.avel "A" 
Tree 

Counts 

No. QUADRANTS Total 
N s E w "A" 

1 3 0 5 92 lOO 

2 2 0 3 0 5 

3 10 6 4 0 20 

4 0 3 2 24 29 

5 0 5 s 0 13 

6 13 0 0 0 13 

Total 2S 14 22 116 lSO 

N 

42 

11 

21 

0 

9 

0 

83 

XCVI 

Date of sampling: June 24, 1963. 
Location: Macdonald College, Que. 

--
IAvel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

2 5 0 49 149 

0 0 1 12 17 

8 5 0 34 54 

5 1 0 6 35 

10 0 2 21 34 

4 0 0 4 17 

29 11 3 126 306 

Ana1ysis of Variance 

SOURCES OF VARIANCE y. ~· 
Between trees 1559.0 5 

Within trees 

Leve1s 607.0 1 
Quadrants 501.0 3 
Leve1s x Quadrants 738.0 3 
Errer 6827.0 35 

-x = 6.37 

S.E. {SX) = 2.54 

M.S. F 

(MST)311.0 1.59 

60?.0 3.11 
167.0 0.85 
246.0 1.26 

(MSR)195.0 0 

% s.E. = 39.87 

c.v.!! = J.S8.28 

Eos Eol 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4-38 

0 0 



Species: Iepidosaphes .!:tl:!!! (L.) 
Stage sampled: !• mxtilaspidis 
Sample: 2 leaf clusters 

Ievel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 3 0 1 0 

2 0 0 0 0 

3 1 3 4 0 

4 7 11 0 5 

5 2 0 0 0 

6 0 0 0 2 

Total 13 14 5 7 

Counts 

Total 
"A't 

4 

0 

8 

23 

2 

2 

39 

XCVII 

Date of sampling: June 241 1963. 
Location: Macdonald College, Que. 

Level "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 0 3 0 3 7 

3 0 0 0 3 3 

2 0 0 2 4 12 

0 0 1 0 1 24 

0 0 1 2 3 5 

2 0 0 0 2 4 

7 0 5 4 16 55 

A.nalysis of Variance 

SOURCES OF VARIANCE 2.&· S:.!· 

Between trees .39.0 5 

Within trees 

Ievels 11.0 1 
Quadrants 5.0 3 
Levels x Quadrants 9.0 3 
Error 148.0 35 

= 1.14 

S.E. (Si) = 0.4 

!h2· r 
(l-iST) 7.8 1.85 

11.0 2.61 
1.6 0.38 
.3.0 0.71 

(MSR) 4.2 0 

% S.E. = 35.08 

c.v.n = 173.64 

lo5 Eo1 

2.48 .3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: I.epidosaphes ttlmi (L.) 
Stage sampled: li• maltts and others 
Sample: 2 leaf clttsters 

Counts 

level ''A" 

Tree 
No. QUàDRANTS 'lbtal 

N s E w "A" 

1 0 0 3 10 13 

2 0 0 0 0 0 

3 0 1 0 0 1 

4 7 4 0 1 12 

5 1 1 0 0 2 

6 0 0 0 0 0 

'lbtal 8 6 11 28 

N 

0 

1 

4 

1 

0 

0 

6 

XCVIII 

Date of sampling: Jttne 2.4, 1963. 
location: Hacdonald College, Que. 

leval "B" 

QUADRANTS 'lbtal Total 
s E w "B" (A+B) 

0 1 0 1 14 

0 0 1 2 2 

3 1 1 9 10 

2 0 0 3 15 

0 0 1 1 3 

0 0 0 0 0 

5 2 3 16 44 

Analysis of Variance 

SOURCES OF VARIA.l'l"CE ~· .!!4· ~- ! Eo5 !cl 

Between trees 26.0 5 (MST)5.0 1.28 2.48 3.58 

Within trees 

Leve1s 3.0 1 3.0 0.76 4.11 7.39 
Quadrants 4.0 3 1.0 0.25 2.86 4·38 
levels x Quadrants 3.0 3 1.0 0.25 2.86 4.38 
Error 138.0 35 (MSR)3.9 0 0 0 

x = 0.91 % S.E. = 35.16 

S.E. (SX) = 0.32 c. v.n. = 142.7 



Species: Iapidosaphes !Y:!!1i (L.) 
Stage sampled: !• :m.ytilaspidis 
Sample: 2 lea.f clusters 

Iavel 11A" 

Tree 
No. QUADRANTS 

N s E w 

1 3 0 0 3 

2 0 1 0 1 

3 1 0 0 0 

4 0 0 0 2 

5 0 0 0 0 

6 0 1 0 0 

Total 4 2 0 6 

Counts 

Total 
"A" 

6 

2 

1 

2 

0 

1 

12 

N 

3 

0 

0 

0 

1 

0 

4 

XCIX 

Date of sampling: June 241 1963. 
location: Macdonald Co llege, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

2 2 0 7 13 

0 0 0 0 2 

2 0 3 5 6 

1 2 0 3 5 

0 0 0 1 1 

0 0 0 0 1 

5 4 3 16 

A.na.lysis of Variance 

SOURCES OF VARIANCE 2.&· 9.:1· 

Between trees 13.5 5 

Wi thin trees 

lave la 0.33 1 
Quadrants 1.; 3 
Levels x Quadrants 2.5 3 
Error 24.17 35 

-x = 0.58 

S.E. (SX) = 0.23 

~· E 

(MST)2.7 .3.91 

0.33 0.47 
o.; 0.72 
0.8 1.15 

(MSR)0.69 0 

% S.E. = 39.65 

c. v.n = 194.36 

Eo5 Eol 

2.$ 3.58 

4.ll 7 • .39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepiclosa.pbes ulmi (L.) 
Stage sampled: Larvae 1 
Sample: 2 1ea.f' clusters 

lsvel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 198 28 209 168 

2 2 54 65 17 

3 152 182 275 58 

4 143 216 65 63 

5 57 11 22 64 

6 g 10 22 12 

Total 560 501 658 382 

Counts 

Total 
"A" N 

603 365 

138 202 

667 258 

487 318 

154 92 

52 14 

2101 1249 

c 

Date of samp1ing: June 24, 1963. 
location: l>iacdona1d Collage, Que. 

lsvel "B" 

QUADRAl~TS Total Total 
s E 'W "B" (A+B) 

21 101 54 541 1144 

126 124 142 594 732 

165 183 68 674 1341 

153 205 142 818 1305 

47 60 96 295 449 

26 35 9 84 136 

538 708 511 3006 5107 

Ana1ysis of Variance 

SOURCES OF VARIANCE .§&. !!.:.!:· 

Be twee n tree a 152.382.0 5 

Within trees 

Iavels 1706.3.0 1 
Quadrants 41254.0 3 
Levela x Quadrants 24206.0 .3 
Err or 143611.0 35 

-x :: 106.39 

S.E. (SX) = 25.0 

~· !. 

(MST).30476.0 7.42 

1706.3.0 4·15 
13751.0 3·35 
8068.6 1.96 

(MSR) 4103.0 0 

% s.E. == 23.50 

c. v • .s == 105.28 

!o; !cl 

2.48 3.58 

4.11 7.39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Speciess Iepidosapbes ~ (L.) 
Stage sampled: Predated larvae 1 
Sample: 2 leaf clusters 

Counts 

Ievel "A" 
Tree 
No. QUADRANTS Total 

N s E w ''A" 

1 116 15 116 74 .321 

2 6 6 33 10 55 

3 40 24 .30 13 107 

4 66 3 13 29 111 

5 38 27 24 1.3 102 

6 5 0 16 0 21 

N 

72 

10 

1 

17 

9 

10 

CI 

Date of sampling: June 241 1963. 
location: Macdonald Collage, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

9 6 44 131 452 

17 5 16 48 103 

19 5 7 .32 139 

2 59 0 7S 189 

15 10 8 42 144 

7 33 6 56 77 

Total 271 75 232 139 717 119 69 118 81 387 1104 

Analysis of Variance 

SOURCES OF V.\RIANCE §&. 

Between trees 11685.0 

Within trees 

levels 2268.0 
Quadrants 3252.0 
1evels x Quadrants 1024.0 
Error 159.3.3.0 

-x = 2.3.0 

S.E. (~) = 6.9 

s.:.!:· 

5 

1 
3 
3 

.35 

!1:.2· I 

(MST)2.3.37.0 5-13 

2268.0 4.98 
1084.0 2.38 
341.0 0.74 

(MSR) 455.0 0 

% S.E. = 30.0 

c. v • .u = 1.38.88 

lo; lol 
2.48 3.;8 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepidosaphes ~ (L.) 
Stage sampled: H• malus and ethers 
Sample: 2 leaf clusters 

Counts 

Leval "Att 

Tree 
No. QUADRANTS Total 

N s E w "A" 

1 0 0 0 0 0 

2 2 0 4 0 6 

3 0 5 1 0 6 

4 1 0 0 12 1.3 

5 1 2 1 1 5 

6 0 1 0 2 .3 

'lbtal 4 8 6 15 .3.3 

N 

0 

0 

5 

5 

0 

2 

12 

CII 

Date of sampling: June .24, 196.3. 
location: Macdonald Colle ge, Que. 

laval "B" 

QUADRANTS 'lbtal Total 
s E w "A" (A-t:B) 

0 0 0 0 0 

0 1 1 2 8 

0 1 0 6 l2 

0 0 .3 8 21 

0 2 0 2 7 

0 0 0 2 5 

0 4 4 20 5.3 

A.nalysis of Variance 

SOURCES OF VARl&lCE s.s. ~-
Between trees .32.0 5 

Within trees 

Ievels .3.0 1 
Quadrants 7.0 .3 
Levels x Quadrants 18.0 .3 
Error 115.0 .35 

-:x: = 1.10 

S.E. (Si) = 0.35 

M. S. I lo5 
(MST)6.0 2.00 2.48 

.3.0 1.00 4·11 
2.0 .66 
6.0 2.00 

(MSR).3.0 0 

% S.E. = .31.81 

o. v.!! = 159.98 

2.86 
2.86 

0 

lol 

.3.58 

7 • .39 
4 • .38 
4 • .38 

0 



Species: I.epidosaphes ulmi (L.) 
Stage sa:mp led: Larvae 1 
Sample: 2 leaf clusters 

leval "A" 
Tree 

No. QUJlDRANTS 
:N s E w 

1 14.3 2.3 175 141 

2 26 8 179 44 

.3 47 57 1.32 39 

4 116 6.3 58 85 

5 49 27 24 72 

6 19 1 1.3 15 

Total 400 179 581 .396 

Counts 

Tote.l 
"A" N 

482 112 

257 149 

275 129 

.322 17.3 

172 57 

48 5 

1556 625 

CIII 

Date of sampling: July 2, 1963. 
location: :Hacdona1d College, Que. 

I.evel "B" 

QUADRANTS Total Total 
s E w "Bn (A+B) 

57 40 .35 244 726 

1.3.3 218 1.35 6.35 892 

87 22.3 .33 472 747 

119 115 142 549 871 

176 64 94 .391 56.3 

9 30 3 47 95 

581 690 442 2338 .3894 

Analysis of Variance 

SOURCES OF VARIANCE ~. ~· 
Between trees 54773.0 5 

Wi thin tree s 

Levels 12740.0 1 
Quadrants 12925.0 .3 
Levels x Quadrants 6113.0 3 
Error 90749.0 .35 

-x = 81.12 

S.E. (SX) = 15.0 

!:h§. l 

(MST)l0954.0 4-22 

12740.0 4.91 
4.308.0 1.66 
2037.0 0.78 

(MSR) 2592.0 0 

% S.E. = 18.; 

c.v • .n = 8.3.64 

la; lo1 

2.48 .3.58 

4.11 7.39 
2.86 4·.38 
2.86 4.38 

0 0 



Speeies: Ispidosaphes ulmi (L.) 
Stage sampled: Predated larvae 1 
Sample: 2 leaf elusters 

Counts 

level "Att 

Tree 
No. QUADRANTS 'Ibtal 

N s E w "A" 

1 114 6 158 114 392 

2 22 6 96 28 152 

3 18 35 42 10 105 

4 85 16 25 49 175 

5 5 1..3 14 32 64 

6 16 0 10 5 31 

Total 260 76 345 238 919 

N 

52 

17 

3 

73 

33 

4 

182 

CIV 

Date of sampling: July 2, 1963. 
IDeation: Macdonald Colle ge, Que. 

Level "B" 

QUADRANTS 'Ibtal 'Ibtal 
s E w "B" (A+B) 

4 19 8 83 475 

7 22 4 50 202 

10 4 3 20 125 

101 40 69 283 458 

45 36 13 127 191 

1 27 3 35 66 

168 148 100 598 1517 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. 

Between trees 18638.0 5 

Wi thin tree s 

I.evels 2146.0 1 
Quadrants 3073.0 3 
levels x Quadrants 3887.0 3 
Error 32882.0 35 

-x = 31.6 

S.E. (SX) = 8.8 

M. S. F 

(MST)3727.0 3.96 

2146.0 2.28 
1024.0 1.09 
1295.0 1.37 

(MSR) 939.0 0 

% S.E. = 27.84 

c. v.!! = 126. 40 

lo5 ful 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: lepidosaphes ~ (L .. ) 
Stage aampled: A• m;yti1aspidis 
Sample: 2 led c lusters 

level "A" 
Tree 

No. QUADRANTS 
N s E w 

l 2 0 0 ; 

2 0 0 0 0 

.3 l 0 2 0 

4 6 0 0 1 

5 2 l 0 0 

6 0 0 0 0 

Total 11 1 2 6 

Counts 

Total 
"A" 

7 

0 

3 

7 

3 

0 

20 

cv 

Date of samp1ing: Ju1y 2, 196.3. 
location: Hacdona1d 0:>11ege, Que. 

Level "B" 

QUADR.Ai'JTS Total Total 
N s E w "B" (A+B) 

3 0 0 2 5 l2 

0 0 0 5 5 5 

4 0 5 1 10 13 

1 0 1 l 3 10 

0 0 0 l 1 .3 

0 0 0 0 0 0 

8 0 6 10 24 44 

Analys:ts of Variance 

SOURCES OF VARIANCE ~. ~· !1:.§. F la; m1 -
Between trees 15.47 5 (MST) 3.09 1.28 2.48 3.58 

Wi thin tree s 

levels 0 • .3.3 l 0.33 0.13 4oll 7 • .39 
Quadrants 16.50 3 5.50 2.29 2.86 4.38 
Levels x Quadrants .3.17 3 1.05 0.43 2.86 4·.38 
Error 84.1 .35 (MSR) 2.4 0 0 0 

-x = 0.91 % S.E. = 26 • .3 

S.E. (SX) = 0.24 c. v.n = 110.09 



Species: Iapidosaphe~ ulmi (L.) 
Stage sampled: H• !!!:!B! and others 
Sample: 2 leaf clusters 

Counts 

~vel "A" 
Tree 

No. QUADRANTS Total 
N s E w "An 

1 6 1 5 11 23 

2 8 0 0 1 9 

3 1 0 2 0 3 

4 5 0 0 2 7 

5 0 1 0 0 1 

6 2 0 0 0 2 

'lbtal 22 2 7 14 45 

N 

7 

1 

17 

0 

0 

1 

26 

CV! 

Date or sampling: July 2, 1963. 
Location' 1-lacdonald Colle ge, Que. 

Level ltBH 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 8 9 24 47 

1 5 1 8 17 

0 0 0 17 20 

1 4 0 5 12 

0 0 0 0 1 

0 0 0 1 3 

2 17 10 55 lOO 

Analysis or Variance 

SOURCES OF VARIANCE ~· .9.:1:· 
Between trees 173.0 5 

Within trees 

Levels 2.0 1 
Quadrants 81.0 3 
Levels x Quadrants 9.0 3 
Error 333.0 35 

-x = 2.08 

S.E. (SX) = 0.86 

M. S • l l.o5 
(MST) 34.0 3.70 2.48 

2.0 0.22 4.11 

(MSR) 

27.0 3.0 
3.0 0.33 
9.0 0 

% S.E. = 41.34 

c.v • .n = 182.6 

2.86 
2.86 

0 

l.ol 
3.58 

7.39 
4.38 
4.38 

0 



Species: I.epidosaphes ulmi (L.) 
Stage sampl.ed: Larvae 1 
Sample: 2 leaf clusters 

I.evel 11A" 

Tree 
NO. QUADRANTS 

N s E w 

1 19.3 17 152 115 

2 9 10 76 15 

3 98 37 140 52 

4 90 35 52 43 

5 104 33 24 29 

6 10 2 21 3 

Total 504 134 465 257 

Counts 

Total 
nAn 

477 

110 

.327 

220 

190 

.36 

1360 

N 

131 

124 

114 

156 

12 

17 

554 

CVII 

Date of sampling: July 2, 1963. 
IDeation: Hacdonald Colle ge, Que. 

I.evel "B" 

QUADRAlliTS Total Total 
s E w "B" (A+B) 

65 46 56 298 775 

147 3.31 114 716 826 

122 123 65 424 751 

38 155 104 453 67.3 

105 14 51 182 372 

14 36 8 75 111 

491 705 .398 2148 3508 

Analysis of Variance 

SOURCES OF VA.tUANCE s.s. d.r. M.S. r la; lol 

Between trees 49941.0 5 (1-'lST) 9988.0 3.23 2.48 3.58 

Within trees 

I.evels 12936.0 1 12936.0 4·19 4.11 7.39 
Quadrants 19283.0 3 6427.0 2.08 2.86 4.38 
I.evels x Quadrants 4.350.0 3 1450.0 0.46 2.86 4.38 
Errer 108040.0 35 (MSR) 3086.0 0 0 0 

-x = 73.08 % S.E. = 19.72 

S.E. (SX) = 14·4 c.v • .a = 95.20 



Species: ~pidosapbes ulmi (L.) 
Stage sampled: Predated larvae 1 
Sample: 2 leaf clusters 

Counts 

~vel "A" 
Tree 
No. QUADRANTS Total 

N s E w liA tt 

1 116 15 115 74 320 

2 6 6 33 10 55 

3 40 24 30 13 107 

4 66 3 13 29 111 

5 28 27 24 13 92 

6 5 0 16 3 24 

Total 261 75 231 1.42 709 

N 

72 

10 

16 

17 

9 

10 

134 

CVIII 

Date of samp1ing: July 2, 1963. 
location: Macdonald College, Que. 

~vel "B" 

Q UADRAl.\fTS 1bta1 Total 
s E w "B" (A+B) 

9 6 44 131 451 

19 5 16 50 105 

19 5 7 47 154 

2 59 38 116 227 

15 10 8 42 134 

7 33 6 56 80 

71 118 ll9 442 1151 

Analysis of Variance 

SOURCES OF VARI.\NCE s.s. d.f. 

Between trees 11653.0 5 

Within trees 

~vela 1485.0 1 
~~uadrants 3005.0 3 
~vels x Quadrants 6978.0 3 
Error 9722.0 35 

= 23.97 

S.E. (Si) = 6.9 

M. S. ~ 

(HST)2330.0 8.41 

1485.0 5.36 
1001.0 3.61 
2326.0 8.39 

(HSR) 277.0 0 

% S.E. = 28.?8 

c. v.!! = 127.18 

&5 &1 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: !· mytilaspidis 
Ssmple: 2 lea.f clusters 

revel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 1 0 0 0 

2 1 0 1 0 

.3 0 0 1 0 

4 0 0 0 1 

5 2 0 0 0 

6 0 0 0 0 

Total 4 0 2 1 

Counts 

Total 
"A" 

1 

2 

1 

1 

2 

0 

7 

N 

0 

0 

1 

.3 

6 

0 

10 

CVIX 

Date of sampling: July 2, 196.3. 
location: Macdonald Colle ge, Que. 

:ù!vel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

1 1 .3 5 6 

0 7 0 7 9 

1 6 6 14 15 

0 2 1 6 7 

0 1 .3 10 12 

0 0 0 0 0 

17 1.3 49 

Analysis of Variance 

SOURCES OF VARIANCE §.&. g. ~· E Eo; Eo1 

Between trees 16.8 5 (MST) .3 • .36 1 • .32 2.48 .3.58 

Within trees 

Levels 25.52 1 25.52 10.04 4.11 7 • .39 
Quadrants 1.3.0 .3 4 • .3 1.69 2.86 4-.38 
Leve1s x Quadrants 8.64 .3 2.88 1.1.3 2.86 4 • .38 
Error 89.04 35 (MSR) 2.54 0 0 0 

-x = 1.02 % S.E. = 2.35 

S.E. (SX) = 0.24 c.v.!! = 113.68 



Species: Leoidoss.phes ulmi (L.) 
Stage sampled: Ii• malus and others 
Sample: 2 leaf clusters 

Counts 

Level tt.A" 

Tree 
No. QUADRANTS Total 

N s E w "A" 

1 14 0 3 ll 28 

2 2 0 1 1 4 

3 0 0 0 0 0 

4 0 1 0 1 2 

5 0 0 0 0 0 

6 2 0 0 1 3 

Total lS 1 4 14 37 

N 

0 

3 

3 

0 

ex 

Date of sampling: July 2, 1963. 
location: Macdonald Colle ge, Que • 

Level "B" 

QUADRANTS Total Total 
s E w "B" {A+B) 

0 4 3 7 35 

2 5 2 12 16 

0 0 0 3 3 

0 2 0 2 4 

1 0 0 0 1 1 

1 1 0 0 2 ;:; 
"" 

s 3 11 5 64 

Analysis of Variance 

SOURCES OF VARUU~CE ~- Q..4. 

Betveen trees 1o6.o 5 

Wi thin tree s 

I.evels 2.0 1 
Quadrants 21.0 3 
Leve ls x Quadrants 18.0 3 
Err or 190.0 35 

= 1.33 

S.E. (SX) = 0.66 

M. S. E 

(NST) 21.0 4.2 

(MSR) 

2.0 0.40 
7.0 1.40 
6.0 1.20 
5.0 0 

% S.E. = 49.62 

c. v.a = 236.o 

los Eo1 

2.$ 3.58 

4.11 7.39 
2.86 4.3S 
2.86 4.3S 

0 0 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: I.arvae 2 
Sample: 2 leaf clusters 

I.evel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 93 94 57 53 

2 8 6 54 47 

3 146 llO 69 76 

4 90 47 107 65 

5 86 5 10 51 

6 5 16 3 36 

Total 428 278 .300 328 

Counts 

'lbtal 
tt A" 

297 

115 

401 

309 

152 

60 

1334 

CXI 

Date of sampling: July 10, 1963. 
Location: Macdonald College, Que. 

I.evel ''B" 

~UADRANTS Total Total 
N s E w lfBII (A+B) 

125 2.3 18 52 218 515 

204 89 68 134 495 610 

64 94 148 69 375 776 

126 57 139 71 .393 702 

61 96 59 3.3 249 401 

12 28 26 17 83 143 

592 .387 458 376 1813 3147 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Between trees 32869.0 5 

Within trees 

Levels 4780.0 1 
Quadrants 6408.0 3 
levels x Quadrants 724.0 3 
Error 53089.0 35 

S.E. (Sx) = 11.7 

M. S. l 

(lllST)6573.0 4-.33 

4780.0 3.15 
2136.0 1.40 
241.0 0.15 

(MSR)l516.0 0 

% S.E. = 16.66 

c.v • .s = 78.52 

la; lo1 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: Predated larvae 2 
Sample: 2 leaf clusters 

Counts 

I.eve l ".A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

l 86 72 30 33 221 

2 5 2 22 16 45 

3 31 59 24 9 123 

4 61 29 45 60 195 

5 64 2 8 35 109 

6 2 12 0 7 21 

Total 249 176 129 160 7)4 

N 

53 

17 

2 

16 

36 

5 

129 

cxn 

Date of sampling: July 10, 1963. 
Location: Macdonald College, Que. 

I.e ve l "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

:3 7 8 71 292 

4 7 9 :37 82 

10 30 26 68 191 

13 26 24 79 274 

2.3 25 22 106 215 

16 13 10 44 65 

69 108 99 405 1119 

Analysis of' Variance 

SOURCES OF VARIANCE ~. hl· 

Between trees 5663.0 5 

Wi thin tree s 

I.evels 1989.0 1 
Quadrants 1093.0 3 
Levels x Quadrants 512.0 3 
Error 11074.0 35 

x = 23.31 

S.E. (SX) = 4.8 

M. S. l. 

(!riST) 1132.0 3.58 

1989.0 6.2 
364.0 1.15 
170.0 0.53 

{MSR) 316.0 0 

% S.E. = 20.59 

c.v.!! = 94.38 

Io; Iol 

2.48 3.58 

4.ll 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: !· mytilaspidis 
Sample: 2 lea.f clusters 

Leval "A" 
Tree 
No. QUADRANTS 

N s E w 

1 2 0 l 2 

2 0 l 6 4 

3 6 5 3 5 

4 0 0 0 2 

5 l 0 0 l 

6 0 1 0 0 

Total 9 7 10 14 

Counts 

Total 
"A" 

5 

11 

19 

2 

2 

l 

40 

N 

3 

2 

4 

0 

0 

0 

9 

CXIII 

Date of sampling: Ju~ 10, 1963. 
Location: Macdonald Co llege, Que. 

Leval "B" 

QUADRANTS Total Total 
s E w "B'' (A+B) 

0 0 11 14 19 

0 0 3 5 16 

0 2 1 7 26 

2 0 l 3 5 

0 0 1 l 3 

0 0 0 0 l 

2 2 17 30 70 

Analyais of Variance 

SOURCES OF VAF.IAI~CE s.s. d.f. 

Between trees 64.0 5 

Within trees 

Levels 2.og l 
Quadrants 23.8 .3 
I.evels x Quadrants 6.12 3 
Error 1.36.0 35 

= 1.45 

s.s. (SX) = 0.5 

M. S. l 
(MST) 12.8 3.2<) 

(HSR) 

2.08 0.5.3 
7.9 2.03 
2.04 0.52 
3.88 0 

% S.E. = 34.4 

c.v.!! = 62.o1 

!o5 Iol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4 • .38 

0 0 



Species: lepidosaphes ulmi (L.) 
Stage sampled: !:!• malus and others 
Sa.mple: 2 leat clusters 

Counts 

level "A'' 
Tree 

No. QUADRANTS 'lbtal 
N s E w "A" 

1 15 13 3 0 31 

2 2 1 7 1 11 

3 2 3 1 4 10 

4 2 1 1 5 9 

5 0 1 1 0 2 

6 0 2 0 0 2 

'lbta1 21 21 13 10 65 

N 

0 

1 

0 

7 

1 

0 

9 

CXIV 

Date of sampling: July 10, 1963. 
IDeation: Macdonald Colle ge, Que. 

level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

3 7 2 12 43 

1 1 1 4 15 

0 2 0 2 12 

0 0 2 9 18 

0 0 0 1 3 

0 0 0 0 2 

4 10 2S 93 

A.nal;rsis of Variance 

SOURCES OF VARIANCE ~. d.f. M. S. ~ ~5 ~1 

Between trees 139.0 5 (MST) 27.8 3.47 2.48 3.58 

Within trees 

levels 28.0 1 28.0 3·5 4.11 7.39 
~uadrants 9.0 3 3.0 0.37 2.86 4.38 
Leve ls x Quadrants 11.0 3 3.6 0.45 2.86 4·38 
Error 282.0 35 (MSR) s.o 0 0 0 

= 1.94 % S.E. = 30.00 

S.E. (~) = 0.58 c.v.n = 179.22 



Species: Lepidosaphes unni (L.) 
Stage sampled: Larvae 2 
Sample: 2 leaf c1usters 

Level ttAII 

Tree 
No. QUADRANTS 

N s E w 

1 65 4'3 247 102 

2 12 17 54 25 

3 110 5 50 114 

4 36 42 64 128 

5 52 2 4 Je 

6 9 19 71 14 

Total 284 128 490 421 

Gounts 

Total 
"A" N 

CXV 

Date of sampling: July 10, 1963. 
Location: Macdonald Collage, Que. 

Leval "B" 

QUADRANTS Total Total 
s E w "B tt (A+B) 

457 134 18 17 79 24S 705 

108 253 153 68 61 535 64'3 

279 95 134 99 64 392 671 

270 133 76 4'3 105 357 627 

96 87 46 14 18 165 261 

113 11 17 5 26 59 172 

1323 713 444 246 353 1756 3079 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Between trees 33938.0 5 

Within trees 

Ievels 3906.0 1 
Quadrants 7658.0 3 
Levels x Quadrants 25099.0 3 
Errer 83469.0 35 

-x 

S.E. (Si) = 11.9 

M. S. 

(MST) 6787.0 2.84 

3906.0 1.63 
2552.0 1.07 
8366.0 3.50 

(MSR) 2384.0 0 

% S.E. = 18.59 

c.v . .n = 72.25 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: ~pidosaphes ~ (L.) 
Stage sampled: Predated larvae 2 
Sample: 2 leaf clusters 

CXVI 

Date of sampling: July 10, 1963. 
location: Macdonald Colle ge, Que. 

Counts 

Leval "A11 Leval "B" 
Tree 

No. QUADRANTS 'lbtal Q lJADRAl~TS Total Total 
N s E w "A'' N s E w "B" (A+B) 

1 46 29 177 79 331 110 1 7 14 132 463 

2 5 5 28 15 53 4 7 20 9 40 93 

3 37 5 17 32 91 6 8 27 12 53 144 

4 26 35 50 53 164 23 10 16 64 113 277 

5 28 1 0 19 48 44 19 7 ll 81 129 

6 5 16 32 5 58 9 10 2 8 29 87 

Total 147 91 304 203 745 196 55 79 118 448 1193 

Analysis of Variance 

SOURCES OF VARIANCE §:_§. hl· 
Between trees 13435.0 5 

Wi thin treas 

Levals 1837.0 1 
Quadrants 2740.0 3 
Levels x Quadrants 3292.0 3 
Error 24586.0 35 

-x 

S.E. (SX) = 7.4 

li&· ! !os 
(MST)2687.0 3.82 2.JJ3 

183?.0 2.61 4.11 
913.0 1.30 2.86 

1097.0 2.09 2.86 
(MSR) 702.0 0 0 

% S.E. = 29.77 

C.V.,a = 1.36.68 

!al 

3.58 

7.39 
4.38 
4.38 

0 



Specie s: l.epidosa:ehe s ulmi (L.) 
Stage sampled: A• ~ztilaspidis 
Sample: 2 leaf clusters 

Level "A" 
Tree 

No. QUADRA.t1TS 
N s E w 

1 0 11 3 4 

2 0 0 0 0 

3 12 3 1 0 

4 1 0 0 1 

5 3 0 0 0 

6 0 0 0 0 

Total 16 14 4 5 

Counts 

Total 
nAn 

18 

0 

16 

2 

3 

0 

39 

N 

0 

2 

0 

0 

0 

0 

2 

CXVII 

Date of sampling: July 10, 1963. 
IDeation: Macdonald College, Que. 

Leval t'B" 

QUADRAl'iTS Total Total 
s E w "B" (A+B) 

0 0 9 9 27 

1 1 4 8 8 

1 1 0 2 18 

0 0 0 0 2 

1 0 0 1 4 

0 0 1 1 1 

3 2 14 21 60 

Analysis of Variance 

SOURCES OF VARIANCE ~. hl· M. S. E Eo5 ÎOl 

Between trees 67.0 5 (MST) l3.4 2.0.3 2.48 .3.58 

Within trees 

I..eve1s 6.75 1 6.75 1.01 4.11 7.39 
Quadrants 9.16 3 3.05 0.45 2.86 4 • .38 
leve ls x Quadrants 26.75 3 8.91 1 • .33 2.86 4.38 
Error 2.3.3 • .34 35 (MSR) 6.66 0 0 0 

--
x = 1.25 % S.E. = 41.6 

S.E. (Si) = 0.52 C. V • .n = 192.0 



Species: Lepidosaphes ullni (L.) 
Stage sampled: !!• !!!!!\:!.§. and ethers 
Sample: 2 leaf clusters 

Counts 

level "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

l 5 .3 l 1 10 

2 4 0 0 1 5 

.3 l 0 0 5 6 

4 5 l 0 0 6 

5 l l 2 .3 7 

6 0 0 0 0 0 

Total 16 5 10 34 

cxvrn 

Date of sampling: July 10, 196.3. 
D:>cation: Macdonald Colle ge, Que. 

Leval "B" 

QUADRANTS ïbtal Total 
N s E w "B" (A+B) 

l 4 1 0 6 16 

2 1 2 0 5 10 

2 10 0 1 1.3 19 

2 2 0 0 4 10 

0 0 0 0 0 7 

0 0 0 0 0 0 

7 17 .3 l 28 62 

An.a1ysis of Variance 

SOURCES OF VARIANCE s.s. d.f. M. S. E Eo; Eol 

Between tree s 28.0 5 (MST) 5.6 1.86 2.48 .3.58 

Wi thin trees 

Levels 0.75 1 0.75 0.25 4.ll 7 • .39 
Quadrants 17.0 3 ;.6 1.8 2.86 4.38 
levels x Quadrants 25.25 .3 8.41 2.80 2.86 4.38 
Err or 109.0 35 (HSR) 3.0 0 0 0 

= 1.29 % S.E. = 26.35 

S.E. (SX) = 0.12 c.v.l! :::; 102.46 



Species: lepidosaphes ~ (L.) 
Stage sampled: Larvae 2 
Sa:mple: 2 leaf clusters 

level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 109 30 98 34 

2 2 2 72 74 

3 200 222 139 69 

4 103 22 28 114 

5 25 7 5 40 

6 0 0 8 10 

Total 439 283 350 341 

Counts 

Total 
"A" N 

271 111 

150 226 

630 176 

267 153 

77 128 

18 25 

1413 819 

CXIX 

Date of sampling: Ju~ 18, 1963. 
l!>catiom Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

10 78 116 315 586 

176 40 105 547 697 

137 114 31 .. 461 1091 

83 197 161 594 861 

65 51 112 356 433 

35 56 9 125 143 

506 536 537 2398 38ll 

Analysis of Variance 

SOURCES OF VARIAllCE ~· 
Between treea 68516.0 

Within trees 

Levels 20213.0 
Quadrants 10836.0 
Levels x Quadrants 2049.0 
Error 97104.0 

= 79.39 

S.E. (SX) = 17.0 

d.f. M. S. ! 

5 (MST)l3703.0 4.93 

1 20213.0 7.28 
3 3612.0 1.30 
3 683.0 0.24 

35 (MSR) 2774.0 0 

% S.E. = 21.5 

C. V.,g = 98.28 

!os !ol 
2.48 3.58 

4.ll 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosa:phes !Ym! (L.) 
Stage sampled: Predated larvae 2 
Sample: 2 leaf clusters 

Counts 

Ievel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 97 16 21 26 160 

2 1 1 25 25 52 

3 56 66 31 23 176 

4 46 13 17 80 156 

5 16 4 3 8 31 

6 0 0 6 3 9 

N 

91 

cxx 

Date of sampling: July 18, 1963. 
location: Macdonald Collage, Que. 

Level 11B11 

QUADP.ANTS Total Total 
s E w "Btt (A+B) 

7 21 34 153 313 

24 14 9 21 68 120 

13 14 10 9 46 222 

41 18 30 55 144 300 

52 28 27 19 126 157 

15 20 32 6 73 82 

Total 216 lOO 103 165 584 236 101 129 lll-4 610 1194 

Analysis of Variance 

SOUF.CES OF VARIANCE s.s. 
Between trees 5678.0 

Within trees 

Ievels 14.0 
Quadrants 3134.0 
Leve1s x Quadrants 112.0 
Error 15702.0 

S.E. (SX) = 4.8 

d.f. 

5 

1 
3 
3 

35 

~· l 

(:HST) 1135.0 2.53 

14.0 0.03 
1044.0 2.33 

37.0 o.os 
(MSR) 448.0 0 

% S.E. = 19.3 

C.V.n = 96.48 

lo; lo1 

2.48 3.58 

4.11 7.39 
2.86 4-38 
2.86 4.38 

0 0 



Species: lepidosaphes ulmi (L.) 
Stage sampled: !!• malus and others 
Sample: 2 leaf elusters 

Counts 

tavel 11 A tt 

Tree 
No. QUADRANTS 'lbtal 

N s E w "A" 

l 8 l 0 4 1.3 

2 2 l 4 2 9 

.3 0 6 1 0 7 

4 1 0 1 0 2 

5 0 4 0 0 4 

6 1 0 0 1 2 

Total 12 6 7 .37 

N 

5 

2 

2 

0 

l 

0 

10 

CXXI 

Da. te of sa:m.pling: July 18, 196.3. 
IDeation: Macdonald Collage, Que. 

I.evel 11B11 

QUADRANTS 'f<)tal Total 
s E w "B" (A+B) 

0 l l 7 20 

l 0 .3 6 15 

2 2 2 8 15 

0 0 0 0 2 

1 0 0 2 6 

2 .3 1 6 8 

6 6 7 29 66 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. H&· I lo5 lol 
Between trees 29.0 5 (MST) 5.8 1.9 2.4S 3.58 

Witbin trees 

leve1s 1.33 1 1 • .33 0.44 4.11 7.39 
Quadrants 5.6 .3 1.8 0.6 2.S6 4.38 
Levels x Quadrants 2.07 .3 0.69 0.23 2.86 4-.38 
Error 108.0 .35 (MSR) .3.0 0 0 0 

-x = 1.38 % S.E. = 24.64 

S.E. (SX) = 0 • .34 G.V._g = 123.8 



Species: !Japidosaphes ulmi (L.) 
Stage sampled: !• mytilaspidis 
Sample: 2 leaf clusters 

!Javel "A" 
Tree 

No. QUADRANTS 
N s E w 

l 13 1 4 4 

2 0 0 0 0 

3 2 6 8 4 

4 4 1 0 l 

5 2 0 2 1 

6 0 0 0 0 

Total 21 8 l4 10 

Counts 

Total 
"A" 

22 

0 

20 

6 

5 

0 

53 

N 

5 

0 

7 

1 

CXXII 

Date of samplingt July 18, 1963. 
L:>cation: Hacdonald Cbllege, Que. 

lsvel "B" 

QUADRANTS Total Total 
s E w "Btt (A+B) 

0 0 12 17 .39 

3 l 6 10 10 

0 4 0 11 31 

1 9 0 11 17 

4 0 0 .3 7 12 

1 2 .3 l 7 7 

18 6 17 22 63 116 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. 

Between trees 103.0 5 

Wi thin tree s 

Levels 2.08 1 
Quadrants 28.0 3 
Leve1s x Quadrants 11.92 3 
Error .327.0 .35 

x = 2.41 

S.E. (SX) = 0.84 

M. S. r Eos 
(MST) 34.1 3.65 2.48 

(MSR) 

2 .. 08 2.22 4.11 
9.3 1.0 2.86 
3.97 0.42 2.86 
9.34 0 0 

% S.E. = 34 .. 85 

c. v • .ll = 168.49 

Eo1 

3.58 

7.39 
4-38 
4.38 

0 



Species: lspidosaphes lY:!!! (1.) 
Stage sampled: Larvae 2 
Sample: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 98 34 33 31 

2 8 13 13 14 

3 221 133 197 52 

4 168 33 37 136 

5 57 7 3 38 

6 39 1 5 14 

Total 591 221 288 285 

Counts 

'lbtal 
"A" N 

196 115 

48 185 

603 143 

374 113 

105 31 

59 71 

1385 658 

CXXIII 

Date of sampling: July 18, 1963. 
IDeation: Macdonald Colle ge, Que. 

I.evel "B" 

QUADRANTS 'lbtal Total 
s E w "B" (A+B) 

28 88 45 276 472 

119 28 104 436 L.f34 

127 169 24 463 1066 

40 lOO 133 386 ?60 

17 52 105 205 310 

2 19 5 97 156 

333 456 416 1863 3248 

Analysis of Variance 

SOURCES OF VARIANCE ~. !hf· M. S. l lü; lo1 
Between trees 66648.0 5 (MST)13329.0 6.25 2.48 3.58 

Within trees 

Levels 4760.0 1 4760.0 2.23 4.11 7.39 
Quadrants 22873.0 3 7624.0 3-57 2.86 4.38 
Ievels x Quadrants 442.0 3 147.0 o.o6 2.86 4.38 
Err or 74566.0 35 (:HSR) 2130.0 0 0 0 

x = 67.66 

S.E. (SX) = 16.0 c.v.n = 110.25 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: Predated larvae 2 
Sample: 2 leaf clusters 

Counts 

Leval "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 77 5 9 18 109 

2 5 2 4 6 17 

.3 71 49 24 14 158 

4 S5 3.3 .35 96 249 

5 27 .3 1 15 46 

6 26 1 .3 9 .39 

CXXIV 

Date of sampling: July 18, 1963. 
location: Macdonald College, Que. 

Leval "B 11 

QUADRANTS Total Total 
N s E w "B" {A+B) 

107 ll 31 11 160 269 

15 1.3 s 26 62 79 

29 16 16 1.3 74 2.32 

45 .3 20 41 109 .358 

18 7 .3.3 16 74 120 

47 0 10 0 57 96 

Total 291 9.3 76 158 618 261 50 118 107 536 1154 

Analysis of Variance 

SOURCES OF VARIANCE .§_&. 

Between trees 7781.0 

Within trees 

Levels 140.0 
Quadrants 8340.0 
Levels x Quadrants 453.0 
Error 141.32.0 

-x = 24-04 

S.E. (Si) = ;.6 

~-

5 

1 
.3 
.3 

35 

M. S. r 
(MST) 1556.0 3.86 

(MSR) 

140.0 0 • .34 
2780.0 6.89 
151.0 0.37 
40.3.0 0 

% S.E. = 23.29 

c.v.!! = 1.37.28 

lo5 lo1 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4·38 

0 0 



• 

Species: Lepidosaphes ~ (L.) 
Stage sampled: 4• mytilaspidis 
Sample: 2 leaf clusters 

Leval "A" 
Tree 
No. QUADRANTS 

N s E w 

1 7 1 0 5 

2 0 0 0 0 

3 1 3 7 1 

4 7 0 0 7 

5 2 0 0 0 

6 0 0 0 0 

Total 17 4 7 13 

Counts 

'lbtal 
"A" 

13 

0 

12 

14 

2 

0 

41 

N 

0 

6 

2 

0 

2 

0 

10 

cxxv 

Date of sampling: July 18, 1963. 
location: 1-iacdona.ld Collage, Que. 

Leval "B" 

QUADRANTS Total Total 
s E w "Btt (A+B) 

1 0 3 4 17 

2 0 7 15 15 

0 1 0 3 15 

2 0 1 3 17 

0 2 0 4 6 

0 0 0 0 0 

3 11 29 70 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Batween trees 31.0 5 

Wi thin tree s 

Levels 3.0 1 
Quadrants 21.0 3 
Levels x Quadrants 3.0 3 
Error 194.0 35 

= 1.46 

S.E. (Si) = 0.35 

M. S. l 

(:VtST) 6.16 1.12 

3.0 0.54 
7.0 1.2? 
1.0 O.lS 

(MSR) 5·5 0 

% S.E. = 24.13 

c.v.!! = 89.57 

lo5 lol 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4-JS 

0 0 



Species: Ispidosaphes .!!!mi (L.) 
Stage sampled: Il• malus and otbers 
Sample: 2 leaf clusters 

Counts 

Isvel "A" 
Tree 

.NO• QUADRANTS Total 
N s E w "A" 

1 10 0 4 0 14 

2 1 1 9 6 17 

3 0 0 0 1 1 

4 1 0 2 g 11 

5 2 0 0 2 4 

6 1 0 0 0 1 

Total 15 1 15 17 

i"l 

10 

1 

0 

0 

0 

0 

11 

CXXVI 

Date of sampling: July 18, 1963. 
location: Macdonald Colle ge, Que. 

Isvel "B" 

QUADR..t..~TS Total Total 
s E w "B" (A+B) 

3 0 0 13 27 

1 1 1 4 21 

5 1 0 6 7 

0 0 0 0 11 

0 0 0 0 4 

0 0 0 0 1 

9 2 1 23 71 

Analysis of Variance 

SOURCES OF VARIMiCE ~. d.r. 
Between trees 64.0 5 

Within trees 

I.sve1s 13.0 1 
Quadrants 10.0 3 
I.sve 1s x Quadrants 29.0 3 
Error 232.0 35 

-x = 1.48 

S.E. (SX) = 0.27 

M. S. l w5 
(MST) 12.8 1.93 2.48 

13.0 1.96 4.11 

(MSR) 

3.3 o.;o 
9.6 1.45 
6.6 0 

% S.E. = 18.24 

c.v.n = 170.90 

2.86 
2.86 

0 

m1 

3.58 

7.39 
4.38 
4-38 

0 



Species: Lepidosaphes ulmi (L.) 
Stage samp1ed: Larvae 2 
Sample: 2 lea.f clusters 

leve1 "A" 
Tree 

No. QUADRANTS 
N s E w 

1 47 .31 18 10.3 

2 JO 7 116 71 

:3 122 82 192 50 

4 84 :30 59 27 

5 44 7 66 17 

6 3 4 21 17 

Total :330 161 472 285 

Counts 

Total 
"A" 

199 

224 

446 

200 

1.34 

45 

1248 

CXXVII 

Date of ssmpling: July Z7, 196.3. 
Location: Macdonald College, Que. 

Level "B" 
QUADRANTS Total Total 

N s E w "B" (A+B) 

70 10 121 18 219 418 

201 102 .37 61 401 625 

98 68 109 4.3 .318 764 

70 58 .37 88 25.3 45.3 

.33 58 5 50 146 2SO 

12 5 .37 :3 57 102 

484 301 .346 26.3 1.394 2642 

Analysis of Variance 

SOURCES OF VARIANCE ~. hl· 

Between trees 34961.0 5 

Wi thin trees 

Ieve1s 4440.0 1 
Quadrants 8096.0 .3 
Levels x Quadrants 806.0 .3 
Error 50069.0 .35 

= 55.04 

S.E. (SX) = 12.08 

~. E 
(l4ST)6992.0 4.88 

4440.0 .3.10 
2698.0 1.88 
268.0 0.18 

(MSR) 14.30. 0 0 

% S.E. = 21.9 

c.v.n = 101 • .36 

fos fol 

2.48 :3.58 

4.11 7 • .39 
2.86 4·.'38 
2.86 4 • .38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled; Preda.ted larvae 2 
Sa.mple: 2 leaf clusters 

cxxvrrr 

Date of sem.pling: July 27, 1963. 
location: Macdonald Colle ge, Que. 

Counts 

Level "A" Level "B" 
Tree 
No. QUADRANTS Total QUADRANTS Total Total 

N s E w "A" N s E w "B" (A+B) 

1 .36 11 7 33 87 10 2 30 4 46 133 

2 5 2 33 23 63 61 17 6 11 95 158 

3 14 23 43 13 9.3 1 13 26 12 52 145 

4 62 17 42 14 135 13 58 17 15 103 238 

5 22 3 32 7 64 12 35 5 15 67 131 

6 2 0 12 7 21 7 2 12 2 23 44 

Total 141 56 169 97 463 104 127 96 59 386 849 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Between trees 2411.0 5 

Within trees 

Ievels 123.5 1 
Quadrants 656.0 3 
leve ls x Quadrants 975-5 3 
Error 766.3.0 .35 

= 17.68 

S.E. (SX) = 3.1 

M. S. l 

(MST) 482.0 2.21 

123.5 0.56 
218.0 1.0 
325.0 1.49 

(MSR) 218.0 0 

% S.E. = 17.53 

c.v.n = 88.70 

lo5 lol 
2.48 3.58 

4·11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosaphes ~ (L.) 
Stage sampled: A· mytilaspidis 
Sample: 2 leaf clusters 

Level "A" 
Tree 

No. QUADRANTS 
N s E w 

1 1 0 4 5 

2 2 0 2 0 

3 0 0 3 2 

4 1 0 4 0 

5 0 1 0 0 

6 0 0 0 0 

Total 4 1 13 7 

Oounts 

Total 
"A" 

10 

4 

5 

5 

1 

0 

25 

N 

6 

0 

0 

0 

1 

0 

7 

OXXIX 

Date of sampling: Ju~ 27, 1963. 
location: Macdonald Oollege, Que. 

I.evel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 8 0 l4 24 

1 0 0 1 5 

0 1 0 1 6 

0 0 3 3 8 

0 0 2 3 4 

0 1 1 2 2 

1 10 6 24 49 

Ana~sis of Variance 

SOURCES OF VARDU~CE s.s. d.f. H.S. F Eo; lo1 .... 
Be twee n tree s 40.0 5 {MST) 8.0 3.16 2.48 3.58 

Within trees 

Levels 0.02 1 0.02 0 4.11 7.39 
Quadrants 18.; 3 6.16 2.43 2.86 4.38 
I.eve1s x Quadrants 1.64 3 0.54 0.21 2.86 4.38 
Error 88.84 35 (1-fSR) 2. 53 0 0 0 

= 1.02 % S.E. = 39.21 

S.E. (SX) = 0.4 c.v.a = 192.31 



Species: Ispidosaphes ulmi (L.) 
Stage sampled: !!• ~ and otbers 
Sample: 2 leaf clusters 

Counts 

lsvel "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 3 1 1 3 8 

2 0 0 1 1 2 

.3 0 0 7 .3 10 

4 1 0 0 2 .3 

; 1 1 0 0 2 

6 0 2 3 0 5 

Total 5 4 12 9 30 

N 

0 

0 

1 

0 

0 

0 

1 

cxxx 

Date of samplingz July Z7, 196.3. 
location: Macdonald Colle ge, Que. 

I.evel "Bn 

QUADRAl.\fTS Total Total 
s E w "Btt (A+B) 

1 8 0 9 17 

0 1 1 2 4 

1 0 2 4 14 

1 0 0 1 4 

; 1 0 6 8 

0 1 0 1 6 

8 ll 3 23 5.3 

Analysis of Variance 

SOURCES OF VARIANCE ~. d.f. 

Between tree s 19.0 5 

Within tree s 

Isvels 1.02 1 
Quadrants 13.0 .3 
Levels x Quadrants 3.98 .3 
Error 106.0 .35 

x = 1.10 

S.E. (SX) = 0.28 

M.S. l lo5 
(MST) .3.8 1.26 2.48 

1.02 0 • .3 4.11 
4·.3 1.4 2.86 
1 • .32 0.44 2.86 

(MSR) 3.0 0 0 

% S.E. = 25.45 

c.v • .n = 109.08 

Eo1 

3.58 

7 • .39 
4 • .38 
4.38 

0 



Speoies: I.spidosaphes ~ (L.) 
Stage sampled: Larvae 2 
Sample: 2 leaf clusters 

I.sve 1 "A11 

Tree 
No. QUADRANTS 

N s E w 

1 130 22 37 136 

2 37 3 123 l3 

3 105 170 252 36 

4 28 60 31 101 

5 36 6 12 60 

6 5 5 10 12 

Total 341 266 465 358 

Counts 

Total 
"A" 

325 

176 

563 

220 

114 

32 

1430 

N 

78 

213 

105 

132 

23 

15 

566 

CXXXI 

Date of sampling: Ju1y 'Z1, 1963. 
location: Macdonald College, Que. 

Level "B" 

QUADRA.l~TS Total Total 
s E w "B" (A+B) 

29 67 17 191 516 

119 144 98 574 750 

84 90 18 297 860 

30 56 149 367 587 

25 6 60 114 228 

16 22 6 59 91 

303 385 3/.$ 1602 3032 

Ana1ysis of Variance 

SOURCES OF VARIANCE ~- d.f. 

Between trees 55127.0 5 

Within trees 

Leve1s 616.0 1 
Quadrants 5757.0 3 
Leve1s x Quadrants 4259.0 3 
Error 99816.00 35 

= 63.16 

S.E. (SX) = 15.13 

M. S. l ms 
(MST)11025.0 3.86 2./.$ 

616.0 0.21 4·11 
1919.0 0.67 2.86 
1419.0 0.49 2.86 

(1v!SR) 2851.0 0 0 

% S.E. = 24.0 

c.v.s = 115.34 

Ln 
3.58 

7.39 
4.38 
4.38 

0 



Speeies: Lepidosaphes ulmi (L.) 
Stage sampled: Predated larvae 2 
Samp1e: 2 lea.f e1usters 

1evel "A" 
Tree 

Counts 

No. QUADRANTS Total 
N s E w "A" 

1 108 5 27 32 172 

2 10 1 56 5 72 

3 53 21 26 13 113 

4 13 33 23 40 109 

5 17 4 9 17 47 

6 0 2 0 6 8 

Total 201 66 141 113 521 

N 

15 

40 

10 

56 

6 

12 

139 

CXXXII 

Date of sampling: July 'Z7, 1963. 
location: Macdonald Colle ge, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

4 15 2 36 208 

8 16 27 91 163 

15 12 10 47 160 

11 JJ3 42 157 266 

12 3 7 28 75 

6 21 1 40 1/3 

56 115 89 399 920 

.Analysis of Variance 

SOURCES OF VARiaNCE s.s. d.f. M. S. l lo5 lol 
Between trees 4131.0 5 (MST) 826.0 2.32 2.48 3.58 

Within trees 

Levels 310.0 1 310.0 0.87 4.11 7.39 
Quadrants 2102.0 3 700.0 1.96 2.86 4.38 
1eve 1s x Quadrants 123.0 3 41.0 0.11 2.86 4.38 
Error 12475.0. 35 (MSR) 356.0 0 0 0 

-x = 19.16 % S.E. = 

c.v.!! = 107.73 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: ê· mytilaspidis 
Sample: 2 leaf clusters 

I.evel 11.A11 

Tree 
No. QUADRANTS 

N s E w 

1 3 0 5 0 

2 0 0 0 1 

3 0 3 4 3 

4 2 0 1 0 

5 0 1 0 0 

6 0 0 0 0 

Total 5 4 10 4 

Counts 

Total 
"A" 

8 

1 

10 

3 

1 

0 

23 

N 

6 

2 

0 

3 

0 

0 

11 

CLXXIII 

Date of sampling: July 27, 1963. 
location: Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

2 3 0 11 19 

0 1 0 3 4 

0 0 0 0 10 

0 0 0 3 6 

0 0 2 2 3 

0 0 1 1 1 

2 4 3 20 43 

Ana1ysis of Variance 

SOURCES OF VAR!Al~CE ~- d.f. M. S. E Eo5 Eol 
Bet\.'9en trees 26.87 5 (HST) 5.3? 2.90 2.48 3.58 

Within trees 

I.evels 0.18 l 0.18 0.09 4.11 ?.39 
Quadrants 6.25 3 2.08 1.12 2.86 4·38 
Levels x Quadrants 6.23 3 2.07 1.11 2.86 4.38 
Error 64.97 35 (MSR) 1.85 0 0 0 

-x = 0.89 % S.E. = 3?.07 

S.E. (SX) = 0.33 c.v.11 = 179.2 



Species: LepidoaaQhes ~ (L.) 
Stage sampled: !!• malus and others 
Sample: 2 leaf clusters 

Counts 

Leval "Ait 

Tree 
No. QUADRANTS Total 

N s E w ''Ait 

1 .3 0 4 .3 10 

2 1 .3 5 0 9 

3 1 1 1 0 3 

4 1 0 2 0 3 

5 0 0 0 0 0 

6 2 2 0 1 5 

Total s 6 12 4 .30 

N 

2 

0 

2 

1 

1 

0 

6 

CXXX:IV 

Date of sampling: Ju~ 27, 1963. 
Location: Macdonald College, Que. 

Level "Bn 

QUADRANTS Total Total 
s E w "B" (A+B) 

.3 5 2 12 22 

0 0 0 0 9 

2 0 1 5 s 

0 0 6 7 10 

0 0 0 1 1 

0 1 0 1 6 

5 6 9 26 56 

Ana~sis of Variance 

SOURCES OF VARIANCE ~. d.f. 

Be tween tree s 30.0 5 

Within trees 

Levels 0.33 1 
Quadrants 2.0 3 
Levels x Quadrants 5.67 3 
Error 73.0 35 

x = 1.16 

S.E. (Si) = 0.35 

M. S. l 

(MST) 6.0 3.00 

0.33 0.16 
0.66 0.33 
1.S9 0.94 

(MSR) 2.0 0 

% S.E. = 30.17 

c.v.11 = 149.12 

los ÎOl 

2.4S 3.58 

4.11 7.39 
2.S6 4.38 
2.S6 4.38 

0 0 



Species: Iepidosaphes ulmi (L,) 
Stage sampled: A.dults 
Sample: 2 leaf clusters 

level 11A" 
Tree 

No. QUADRANTS 
N s E w 

1 29 25 98 21 

2 42 8 .30 40 

.3 68 48 25 55 

4 67 20 4 27 

5 26 .3 5 26 

6 3 46 25 9 

Total 235 150 187 178 

Counts 

Total 
"A" 

17.3 

120 

196 

118 

60 

83 

cxxxv 

Date of sampling: August 6, 196.3. 
IDeation: Macdonald Colle ge, Que. 

level "B" 

QUADRA.,.V!S Total Total 
N s E w "B" (A+B) 

.35 5 72 55 167 .340 

156 90 80 91 417 5.37 

155 72 71 22 .320 516 

77 2.3 64 70 2.34 .352 

20 6 62 29 117 177 

17 7 17 4 45 128 

750 460 203 366 271 1300 2050 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. M. S. l le; lol 

Between trees 17678.0 5 {MST) 353.5.0 4.07 2.48 3.58 

Within trees 

Levels 6302.0 1 6302.0 7.26 4.11 7 • .39 
Quadrants 5368.0 3 1789.0 2.06 2.86 4 • .38 
Levels x Quadrants 1542.0 3 514.0 0.59 2.86 4.38 
Error .30354.0 .35 (MSR) 867.0 0 0 0 

--
i = 42.70 % S.E. = 19.5 

S.E. (SX) = 8.4 C. V • .n = 88.16 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: Predated adults 
Sample: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 20 9 21 15 

2 18 1 13 9 

3 29 8 10 16 

4 9 l4 0 0 

5 4 2 0 9 

6 0 13 9 l 

Total 80 47 53 50 

Counts 

'Ibtal 
rtAtt 

65 

4l 

63 

23 

15 

23 

230 

CXXXVI 

Date of sampling: August 6, 1963. 
location: YJ.acdonald Collage, Que. 

Level "B" 

QUADRANTS 'Ibtal Total 
N s E w "B" (A+B) 

30 0 53 4l 124 189 

4 5 ll 4 24 65 

6 0 0 6 12 75 

13 7 26 20 66 89 

5 1 6 12 24 39 

6 0 3 0 9 32 

64 13 99 83 259 4139 

Analysis of Variance 

SOURCES OF VARIAl1CE ~. d.f. 

Between trees 2023.0 5 

Within trees 

I.eve1s 1.75 1 
Quadrants 446.0 3 
Leve1s x Quadrants 385.25 3 
Error 2960.0 35 

-x = 10.18 

S.E. (SX) = 2.9 

M. S. l los 
(HST) 404.0 4.78 2.48 

(MSR) 

1.75 0.02 4.11 
148.0 0.17 2.86 
128.4 1.51 2.86 
84.5 0 0 

% s.E. = 28.48 

c.v • .n = 126.42 

lol 
3.;8 

7.39 
4.38 
4.38 

0 



Species: Iepidosaphes ulmi (L.) 
Stage sampled: A· mytilaspidis 
Sample: 2 leaf c1usters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

l 3 2 1 1 

2 1 0 2 3 

3 2 4 3 6 

4 2 0 0 0 

5 0 0 0 0 

6 0 0 0 0 

Total 8 6 6 10 

Oounts 

Total 
nAn 

7 

6 

15 

2 

0 

0 

30 

OXXXVII 

Date of sampling: August 6, 1963. 
IDeation: Macdonald Oo11ege, Que. 

Leve1 "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

6 0 0 2 8 15 

0 2 0 0 2 8 

3 0 0 2 5 20 

0 3 2 0 5 7 

0 0 0 0 0 0 

0 0 0 0 0 0 

9 5 4 20 50 

.Analysis of Variance 

SOURCES OF VARIANCE ~. d.f. ~· l .lo5 .lol 

Between trees 40.0 5 (MST) 8.0 4.12 2.48 3.58 

Within trees 

Levels 2.08 1 2.08 1.07 4.11 7.39 
Quadrants 3.8 3 1.26 0.64 2.86 4.38 
Leve1s x Quadrants 2.12 3 0.70 0.36 2.86 4.38 
Error 68.0 35 (MSR) 1.94 0 0 0 

= 1.04 % S.E. = 38.5 

S.E. (Sx) = 0.4 o.v.a = 176.91 

, 



Species: ù:lpidosaphes ulmi (L.) 
Stage sampled: li• malus and others 
Sample: 2 leaf clusters 

Counts 

leval "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 3 2 1 0 6 

2 1 1 1 0 3 

3 0 4 1 0 5 

4 0 0 0 0 0 

5 0 0 0 0 0 

6 0 0 0 0 0 

Total 4 7 3 0 14 

CXXXVIII 

Date of sampling: August 6, 196). 
IDeation: Macdonald Collage, Que. 

Leval "B" 

QUADRAl"iTS Total Total 
N s E w "B" (A+B) 

1 1 1 1 4 10 

2 0 2 2 6 9 

0 0 0 0 0 5 

0 1 0 1 2 2 

0 0 0 0 0 0 

0 0 0 0 0 0 

3 2 3 4 12 26 

Analysis of Variance 

SOURCES OF VARDU~CE s.s. d.f. 

Between trees 12.0 5 

Wi thin tree s 

ù:lvels 0.08 1 
Quadrants 1.0 3 
Levels x Quadrants 2.92 3 
Error 22.0 35 

-x = 0.54 

S.E. (Sx) = 0.2 

M. S. l lo; 

(MST) 2.4 3.87 2.J.J3 

o.œ 0.12 4.11 
0.33 0.53 2.86 
0.97 1.56 2.86 

(MSR) 0.62 0 0 

% S.E. = 37.03 

c. v ·.n = 149.85 

Eo1 

3.58 

7.39 
4.38 
4.38 

0 



Species: lepidosaphes ulmi (L.) 
Ste.ge sampled: Adults 
Sample: 2 leaf clusters 

level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 35 5 81 11 

2 22 5 41 12 

3 48 41 30 31 

4 83 36 10 35 

5 58 1 5 36 

6 9 13 20 16 

Total 255 101 187 141 

Counts 

Total 
"A" 

132 

80 

150 

164 

lOO 

58 

CXXXIX 

Date of sampling: August 6, 1963. 
location: Macdonald Collage, Que. 

level 11B" 

QUADRANTS 'Ibtal 'Ibtal 
N s E w "B" (A+B) 

45 10 56 35 146 278 

157 197 45 76 475 555 

58 41 50 44 193 34.3 

137 51 35 114 337 501 

73 21 47 46 187 287 

6 0 20 11 37 95 

684 476 320 253 326 1375 2059 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Betveen tree s 17347.0 5 

Within trees 

Levels 9947.0 1 
Quadrs.nts 5285.0 3 
leve ls x Quadrs.nts 1335.0 3 
Error 42447.0 35 

S.E. (Sf) = 8.5 

M. S. l 
(MST) 3469.0 2.86 

(MSR) 

9947.0 8.20 
1761.0 1.45 
445.0 0.36 

1212.0 0 

% S.E. = 19.8 

c.v.n = 39.44 

lo; :[ol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: ~pidosaphes ~ (L.) 
Stage sampled; Predated adults 
Sample: 2 leaf clusters 

Level 11A11 

Tree 
No. QUADRANTS 

N s E w 

1 29 4 12 9 

2 9 4 2 6 

3 11 6 6 5 

4 13 12 0 21 

5 22 0 1 11 

6 1 6 12 0 

Total 85 32 33 52 

Counts 

Total 
tt Au 

54 

21 

28 

46 

34 

19 

202 

N 

39 

3 

3 

41 

CXL 

Date of sampling: August 6, 1963. 
location: Macdonald Collage, Que. 

level "B" 

QUADRANTS 'Ibtal Total 
s E w "B" (A+B) 

1 18 31 89 143 

7 0 6 16 37 

4 0 4 12 1.;!) 

32 9 37 119 165 

14 1 6 14 35 69 

5 0 11 1 23 42 

105 45 44 99 294 496 

Analysis of Variance 

SOURCES OF VARIJU~CE ~. d.f. M. S. l los lol 

Be tween trees 2021.0 5 (MST) 404.0 5-57 2.48 3.58 

Within trees 

Levels 176.0 1 176.0 2.43 4.11 7.39 
Quadrants 771.0 3 257.0 3.54 2.86 4·38 
Levels :x Quadrants 66.0 3 22.0 0 • .30 2.86 4.38 
Error 2540.0 35 (MSR) 72.57 0 0 0 

= 10.33 % S.E. = 28.15 

c. v.n = 72.75 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: !· mytilaspidis 
Sa:mple: 2 leaf' clusters 

I.f;rve 1 "A" 
Tree 
No. QUADRANTS 

N s E w 

l 2 0 1 0 

2 0 0 2 1 

3 2 l 7 9 

4 l 0 0 0 

5 2 0 0 2 

6 l l l 0 

Total 8 2 10 12 

Counts 

Total 
"A" 

3 

3 

19 

l 

4 

3 

32 

CXLI 

Date of sampling: August 6, 1963. 
Location: Macdonald College, Que. 

Level "B" 

QUADRANTS Total Total 
N s E ~~ "Bn (A+B) 

0 1 1 0 1 4 

4 5 0 4 lJ 16 

3 0 0 2 5 24 

0 0 0 0 0 l 

0 0 0 1 1 5 

0 0 0 0 0 3 

7 6 l 7 21 53 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. .!L.f. 

Between trees 51.5 5 

Within trees 

I.evels 2.5 l 
Quadrants 5.75 3 
Levels x Quadrants 7.75 3 
Error 104.0 35 

= 1.10 

S.E. (~) = 0.45 

M.~ • l 
(MST) 10.3 3.55 

(MSR) 

2.5 0.86 
1.91 0.65 
2.58 0.88 
2.9 0 

% S.E. ::: 40.90 

c. v.n ::: 19o.8 

lo; lol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Speeies: I.epidosapbes ~ (L.) 
Stage sampled: !!· ~ 
Sample: 2 leaf elusters 

leval "A" 
Tree 

No. QUADRANTS 
N s E w 

1 1 2 1 1 

2 1 0 1 1 

3 0 1 0 0 

4 0 0 0 0 

5 2 0 0 0 

6 0 0 0 0 

Total 4 3 2 2 

Counts 

Total 
"A tt 

5 

3 

1 

0 

2 

0 

11 

CXLII 

Date of sampling: August 6, 1963. 
location: Macdonald Collage, Que. 

leval 11B11 

QUADRANTS Total Total 
N s E w "B" (A+B) 

1 2 2 1 6 11 

0 0 0 0 0 3 

0 0 0 0 0 1 

0 0 1 0 1 1 

0 0 0 0 0 2 

0 0 3 2 5 5 

1 2 6 12 23 

.Ana1ysis of Variance 

SOURCES OF VARIANCE ~- d.f. M. S. l Eos Eol 
Between trees 9.0 5 (MST) 1.8 3.00 2.48 3.58 

Witbin trees 

Leve1s 0.02 1 0.02 0.03 4-11 7.39 
Quadrants 0 3 0 0 2.86 4.38 
levals x Quadrants 1.78 3 0.59 0.9 2.86 4.38 
Error 21.20 35 (MSR) 0.60 0 0 0 

% S.E. = 2.08 

S.E. (Sx) = 0.038 c.v • .n = 182.32 



Species: Iepidosaphep .!!.!!!! (L.) 
Stage sampled: Eggs 
Sample a 2 1eaf c1usters 

OXLIII 

Date or ssmpling: May 12, 1964. 
location: Macdonald Colle ge, Que. 

Counts 

Isvel "A" Lne1 "B" 
Tree 
No. QUADRANTS Total QUADRANTS Total Total 

N s E w "A" N s E w "B" {A+B) 

1 3166 .3873 4244 1543 12826 .3œ4 4674 1275 1942 10955 23781 

2 11.38 297 706 1œs .3209 4687 617 2858 .3517 11679 14888 

3 1569 29.3 1235 2065 5162 .38 698 2.318 5150 8204 13.366 

4 10042 1084 1462 1658 14246 2179 3177 .3219 1709 10284 24530 

5 4.399 .356 1216 3517 9J.B8 700 3654 8523 3122 15999 25487 

6 2.305 601 2628 0 5534 2194 1996 1203 1924 7317 12851 

Total 22619 6504 11491 9851 50465 12862 14816 19396 17.364 644.38 11490.3 

Analy"sis of Variance 

SOURCES OF VARIANCE ~· d.f'. M. S. l la; lol 

Between trees 22730604.0 5 (MST)4546121.0 1.23 2.48 .3.58 

Wi thin trees 

Isvels 4067599.0 1 4067599.0 1.10 4.11 7 • .39 
Quadrants 89;26;9.0 .3 2984219.0 0.81 2.86 4·.38 
leve1s x Quadrants 1953428.3.0 .3 6511428.0 1.76 2.86 4·.38 
Error 129446.30.3.0 .35 (MSR) .3698465.8 0 0 0 

-x = 2.39.3.81 % S.E. = 12.86 

S.E. (Si) = .307.75 c.v.D = 51.98 



Species: Lepidosaphes ulmi (L.) 
Stage sam:pled: Predated eggs 
Sample: 2 leaf clusters 

CXLIV 

Date of sampling: May 12, 1964. 
IDeation: Macdonald Colle ge, Que. 

Counts 

Ievel "A" I.evel "B" 
Tree 

No. QUADRANTS Total QUADRANTS Total 
N s E w "A" N s E w "B" 

1 1066 3S7 874 553 2880 1654 1350 415 643 4062 

2 221 89 244 487 1041 1000 124 306 444 1874 

3 212 14 54 136 416 0 53 202 972 1227 

4 2861 212 764 725 4562 861 2131 1661 1039 5692 

5 1015 .30 190 964 2199 97 752 2643 674 4166 

6 963 89 1038 0 2090 1371 1053 740 1016 41.80 

Total 6338 821 3164 2865 13188 4983 5463 5967 4788 21201 

Analysis of Variance 

SOURCES OF VARIANCE s.s. 
Between trees 5907266.0 

Within trees 

Levels 1.3.37670.0 
Quadrants 1162203.0 
leve ls x Quadrants 157.3908.0 
Error 10648357.0 

x = 716.44 

S.E. (SX) = 156.89 

d.f. 

5 

1 
3 
.3 

35 

M. S. l 
(MST)ll.81453.0 3.88 

1.3.37670.0 4-40 
.387401.0 1.27 
5246.36.0 1.72 

(MSR) 304239.0 0 

% S.E. = 21.90 

c.v.n = 105.70 

lo5 
2.48 

4.11 
2.86 
2.86 

0 

Total 
(A+B) 

6942 

2915 

1643 

10254 

6365 

6270 

343S9 

lo1 

3.58 

7.39 
4.38 
4-38 

0 



Species; Ispidosaphes alm.i (L.) 
Stage saapleds Parasitized eggs 
Sample: 2 leaf clasters 

Isvel "A" 
Tres 

Coants 

No. QUADRANTS Total 
N s E w "A" 

1 25 127 79 37 268 

2 58 25 29 84 196 

3 51 6 23 29 109 

4 78 59 33 47 217 

5 20 17 40 33 llO 

6 101 76 122 0 299 

N 

74 

55 

0 

19 

8 

15 

env 

Date of sam.pling; May 12, 1964. 
location: Macdonald Collage, Que. 

Level "B11 

QUADRANTS Total Total 
s E w "B" (A+B) 

63 25 66 228 496 

24 35 16 130 326 

6 9 12 27 136 

46 3 24 92 309 

102 67 93 270 380 

31 16 58 120 419 

Total 333 310 326 230 1199 171 272 155 269 867 2066 

Analysis of Variance 

SOURCES OF VARIANCE y. 14:. M. S. l lo; lol 

Betlileen trees 9355.0 5 (MST) 1871.0 1.87 2.48 ).58 

Within trees 

lave la 2296.0 1 2296.0 2.30 4·11 7.39 
Quadrants 501.0 3 167.0 0.17 2.86 4-38 
Levels x Quadrants 2575.0 3 85S.o 0.86 2.86 4.38 
Error 34951.0 35 (MSR) 999.0 0 0 0 

-x % S.E. = 14.49 

S.E. (SX) = 6.24 c. v.n = 71.6 



Species: I.apidosaphes ulmi (L.) 
Stage samplsd: A· Jllljïilaspidis 
Sample: 2 lsaf clusters 

leve 1 "A" 

Tree 
No. QUADRANTS 

N s E w 

1 15 3S 18 10 

2 16 9 ll 26 

.3 1.3 4 9 12 

4 61 .3.3 17 50 

5 22 6 2.3 40 

6 21 12 45 1 

Total 148 102 12.3 1.39 

Counts 

Total 
"A" 

81 

62 

.38 

161 

91 

79 

512 

CXLVI 

Date ot sampling: May 12, 1964. 
location: Macdonald College, Que. 

I.avel "B" 

QUADRANTS Total Total 
N s E w ttBtt (A+B) 

2 45 10 l4 71 152 

50 5 24 .32 lll 17.3 

0 4 12 .36 52 90 

.3.3 41 16 20 llO 271 

7 45 76 10 138 229 

84 53 1.3 27 177 256 

176 19.3 151 1.39 659 ll71 

Analysis ot Variance 

SOURCES OF VARIANCE 1&· d.t. 

Between t:rees .3001.0 5 

Within t:rees 

I.avels 450.0 1 
Quadrants 129.0 .3 
I.evels x Quadrants .371.0 .3 
Error l4022.0 .35 

x 

S.E. (SX) = .3.54 

~- l 

(MST) 600.0 1.50 

450.0 1.12 
4.3.0 0.11 

124.0 0 • .31 
(MSR) 401.0 0 

% S.E. = l4.51 

c.v.J! = 67.65 

los .lol 

2.48 3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: lspidosaphef! ulmi (L.) 
Stage samplad: Ji• malus and otbers 
Sam.pla: 2 leaf clusters 

Counts 

Isval "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 42 10 20 2S 100 

2 2 2 10 17 31 

3 2 0 2 0 4 

4 158 2 25 10 195 

5 84 0 16 21 121 

6 51 3 36 2 92 

CXLVII 

Date or sa:mpling: May 12, 1964. 
IDeation: Macdonald Collage, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "Bit (A+B) 

86 65 8 20 179 279 

75 2 0 7 84 115 

0 0 22 0 22 26 

17 68 60 40 185 380 

3 19 118 25 165 286 

84 40 47 50 221 313 

Total 339 17 109 78 54.3 265 194 255 142 856 1399 

Analysis of Variance 

SOURCES OF VARIANCE ~. 

Between trees 11213.0 

Within trees 

Levals 2041.0 
Quadrants 8411.0 
Ieve1s x Quadrants 3144.0 
Error 31869.0 

-x = 29.15 

S.E. (Sf) = 6.83 

d.r. 

5 

1 
3 
3 

35 

M. S. l 

(MST) 224).0 2.46 

(MSR) 

2041.0 2.24 
2804.0 3.08 
1048.0 1.15 
911.0 0 

% S.E. = 24.43 

c.v.D = 115.93 

los ÎOl. 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4-38 

0 0 



Species: Iepidosa.phes ulmi (L.) 
Stage sampled: Sc ales ~ 
Sample: 2 leaf' clusters 

Isvel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 84 106 83 41 

2 4D 10 33 49 

3 ;.6 6 37 56 

4 263 63 48 96 

5 76 14 49 115 

6 77 29 114 3 

Total 586 228 364 360 

Counts 

Total 
"A" 

314 

132 

145 

470 

254 

223 

CXLVIII 

Date of sampling: May 12, 1964· 
IDeation: Macdonald Colle ge, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

86 120 33 67 306 620 

147 20 96 88 351 483 

2 15 72 108 197 342 

114 150 106 50 420 890 

24 132 253 165 574 828 

92 129 56 94 371 594 

1538 465 566 616 572 2219 3757 

A.nalysis of Variance 

SOURCES OF VARI.ANCE ~· !h!:· 

Betveen trees 26583.0 5 

Within trees 

Ievels 9662.0 1 
Quadrants 2941.0 3 
Isve la x Quadrants 10116.0 3 
Error 100337.0 35 

x = 78.27 

S.E. (SX) = 10.54 

~· ! 

(MST) 5317.0 1.86 

9662.0 3.37 
980.0 0.34 

.3372.0 1.18 
(MSR) 2867.0 0 

% S.E. = 13.47 

c.v.11 = 65.92 

!o; !ol 

2.48 3.58 

4-11 7.39 
2.86 4.38 
2.86 4·.38 

0 0 



Speoies: àpidosaphes ulmi (I..) 
Stage samplsd: Larvae 1 
Sample: 2 lsaf olusters 

Date of sampling: June 9, 1964. 
IDeation: Macdonald College, Que. 

Counts 

Isvel "A" lsvel "B" 
Tree 

No. QUADRANTS Total QUADRANTS Total 
N s E w "A tt N s E w "B" 

1 170 694 51 488 140.3 1769 19.34 605 171 4479 

2 612 .36 369 605 1622 59 1248 750 276 23.3.3 

.3 314 101 J.S6 63 664 121 284 627 68 1100 

4 24 4.37 126 415 1002 83 415 287 316 1101 

5 154 lS75 83 691 2803 249 751 1.326 638 2964 

6 370 169 80 6.39 1258 241 201 150 207 799 

Total 1644 3312 895 2901 8752 2522 48.3.3 .3745 1676 12776 

Analysis of Variance 

SOURCES OF VARIANCE s.s. sL_l. 

Between trees 2252666.0 5 

Within trees 

I.Bvels .3.37345.0 1 
Quadrants 859285.0 3 
levels x Quadrants 721609.0 3 
Error 6208lSl.O 35 

-:x: 

S.E. (Si) = 96.88 

M. S. l 

(MST)450533.0 2.54 

.3.37.345.0 1.90 
286428.0 1.62 
240536.0 1.36 

(MSR)l77.377.0 0 

% S.E. = 21.60 

c. v • .a = 100.98 

los 
2.48 

4.11 
2.86 
2.86 

0 

Total 
(.i.+B) 

5882 

3955 

1764 

210.3 

5767 

2057 

21528 

lol 

.3.58 

7.39 
4·38 
4.38 

0 



Species: Ispidosaphas ulmi (L.) 
Stage sampled: Predated larvae 1 
Sampla: 2 leaf clusters 

Counts 

Ievel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 20 92 0 267 379 

2 2SO 10 107 225 622 

3 101 8 50 6 165 

4 17 287 28 147 479 

5 35 1071 18 354 1478 

6 259 43 8 268 578 

Total 712 15ll 211 1267 3701 

N 

527 

47 

54 

13 

140 

58 

839 

CL 

Date of sampling: June 9, 1964. 
Location: Macdonald Collage, Que. 

leval "B" 

QUADRANTS Total ibtal 
s E w "B" (A+B) 

488 337 12 1364 1743 

199 291 30 567 ll89 

22 202 16 294 459 

196 76 176 461 940 

369 581 361 1451 2929 

13 57 48 176 754 

1287 1544 643 4313 8014 

Analysis of Variance 

SOURCES OF VARIAl~CE ~. d.f. 

Betwean trees 498697.0 5 

Within trees 

Ieve1s 7803.0 1 
Quadrants 75540.0 3 
Isve1s x Quadrants 178245.0 3 
Error 1164517.0 35 

-x 

S.E. (Si) = 45.59 

M. S. l lo5 
(MST)99739.0 2.99 2.48 

7803.0 0.24 4ol1 
25180.0 0.76 2.86 
59415.0 1.79 2.86 

(MSR)33272.0 0 0 

% S.E. = 27.31 

c. v.B = 125.67 

lol 

3.58 

7.39 
4.38 
4.38 

0 



Species: Iapidosa.phes ulmi (L.) 
Stage sampled: Desiccated la.rvae 1 
Sample: 2 leaf clusters 

CLI 

Date of sampling: June 91 1964. 
location: Macdonald Collage, Que. 

Counts 

Isvel 11A" Isvel "B" 
Tree 

No. QUADRANTS Total QUADRANTS 
N s E w "A" N s E w 

1 .38 201 28 54 .321 626 .397 9.3 .30 

2 171 5 81 1.35 392 9 218 89 54 

3 72 44 70 21 207 15 28 146 14 

4 0 63 .33 46 142 8 42 29 40 

5 48 156 28 86 .318 81 201 7.3 72 

6 22 62 15 144 24.3 49 44 9 44 

Total .351 5.31 255 486 1623 788 930 439 254 

Analysis of Variance 

SOURCES OF VARIANCE ~. 

Between trees 120.389 

Within trees 

Ievels 12936.0 
Quadrants 3273.3.0 
Leve1s x Quadrants 23551.0 
Error 35880.3.0 

-:x: 

S.E. (Si) = 22.41 

hl· 

5 

1 
3 
3 

35 

M. S. l 
(MST) 240'78. 0 2.35 

12936.0 1.26 
10911.0 1.06 
7850.0 0.77 

(MSR) 10252.0 0 

% S.E. = 26.67 

c.v.B = 123.90 

Total Total 
"B" (A.+B) 

1146 1467 

.370 762 

20.3 410 

119 261 

427 745 

146 389 

2411 4034 

lo5 lûl 

2.48 3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: Unhatched eggs 
Sample: 2 leaf clusters 

CLII 

Date of sampling: June 9, 1964. 
location: Macdonald Colle ge, Que. 

Counts 

Level "A" lsvel "B" 
Tree 

No. QUADRANTS Total QUADRANTS Total 
N s E w "A" N s E w "B" 

1 375 198 11 369 953 1381 3117 959 1080 6537 

2 670 99 398 778 1945 118 401 184 281 984 

3 55 16 204 21 296 94 238 523 87 942 

4 499 1275 57 523 2354 61 778 138 1011 1988 

5 65 4038 115 860 5078 323 1876 643 1305 4147 

6 1074 1236 113 2781 5204 743 401 182 480 1806 

Total 2738 6862 898 5332 15830 2720 6811 2629 4244 16404 

Ana1ysis of Variance 

SOURCES OF VARIAI~CE ~. d.f. 

Between trees 5766710.0 5 

Wi thin tree s 

I.evels 6864.0 1 
Quadrants 5093543.0 3 
I.eve1s x Quadrants 341721.0 3 
Error 21080100.0 35 

x = 671.54 

S.E. (SX) = 155.01 

M. S. r 
(MST)1153342.0 1.92 

6864.0 0.01 
1697848.0 2.82 
113907.0 0.19 

(MSR) 602289.0 0 

% S.E. = 23.08 

C.V.11 = 104.98 

los 
2.48 

4.11 
2.86 
2.86 

0 

Total 
(A+B) 

7490 

2929 

1238 

4342 

9225 

7010 

32234 

lol 

3.58 

7.39 
4.38 
4.38 

0 



Species: I.epidosaphes ulm.i {L.) 
Stage sampled: Larvae 2 
Sam.ple: 2 leaf clusters 

Ievel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 2 137 17 ;6 

2 13 16 5 26 

3 45 13 13 16 

4 66 30 32 207 

5 66 217 39 263 

6 84 15 127 52 

Total 276 428 233 620 

Counts 

Total 
"A" N 

212 19 

60 0 

87 32 

335 12 

585 37 

278 124 

1557 224 

CLIII 

Date or sampling: Jul;y 3, 1964. 
location: Macdonald Colle ge, Que. 

I.evel "B" 

QUADRANTS 'Ibtal 'Ibtal 
s E w "B" (A+B) 

93 408 296 816 1028 

99 45 202 346 4Cb 

122 93 37 284 371 

37 72 40 161 496 

424 477 245 1183 1768 

6 31 21 182 460 

781 1126 841 2972 4529 

Anal;ysis or Variance 

SOURCES OF VARIANCE ~· d.r. 

Between trees 190508.0 5 

Within trees 

Levels 41713.0 1 
Quadrants 47094.0 3 
leve ls x Quadrants 39420.0 3 
Error 312712.0 35 

S.E. (Si) = 28.17 

M. S. ! 

(MST) 38102.0 4.26 

(MSR) 

41713.0 4-67 
15698.0 1.76 
13140.0 0.147 
8935.0 0 

% S.E. = 29.86 

c.v.D = 103.32 

la; l.ol 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: JApidosaphes Ya! (L.) 
Stage sampled: Predated larvae 2 
Saple: 2 lBat clusters 

Co11nts 

laval "A" 

Tree 
No. Q UADR.A.NTS Total 

N s E w II.Aft 

1 0 91 l2 44 147 

2 5 8 l 21 35 

3 34 8 ll l3 66 

4 55 21 22 165 263 

5 37 193 34 180 444 

6 62 l3 79 44 198 

Total 193 334 159 467 ll53 

CLIV 

Date or sapling: J11l;y 3, 1964. 
IDeation: Macdonald COllege, Que. 

JAvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

ll S7 279 90 467 614 

0 69 17 98 l84 219 

28 ill 76 23 238 304 

2 29 52 38 121 384 

34 272 301 192 799 1243 

69 5 25 20 119 317 

144 573 750 461 1928 3081 

Anal;ysis ot Variance 

SOURCES OF VARIANCE La· àtî· 

Between treea 91034.0 5 

Within trees 

JAvels 12513.0 1 
Quadrants 20878.0 3 
Levels x Quadrants 21557.0 3 
Error 125.301.0 35 

-x = 64-19 

s.E. (Si) = 19.47 

Ha.§. l 

(MST) 18207 .o ;.09 

(MSR) 

12513.0 3.;o 
6959.0 1.94 
7186.0 2.01 
.3580.0 0 

% S.E. = .30.3 

c. v • .D = 104.16 

los lo1 
2.48 3.58 

4.ll 7.39 
2.86 4·38 
2.86 4 • .38 

0 0 



Species: Ispidosaphes ulmi (L.) 
Stage sampled: Parasitized larvae 2 
Sample: 2 leaf clusters 

Counts 

level "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 0 16 2 J 21 

2 0 1 0 0 1 

J 2 1 0 0 J 

4 1 J 1 1 6 

5 4 7 0 14 25 

6 1 0 ; 1 7 

Total 8 8 19 63 

N 

0 

0 

0 

0 

0 

5 

; 

CLV 

Date of sampling: July J, 1964. 
IDeation: Macdonald Collage, Que. 

level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

2 58 26 86 107 

8 2 13 23 24 

0 0 2 5 8 

1 J 10 14 20 

42 59 13 114 139 

0 0 1 6 13 

53 122 65 248 Jll 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.:r. 

Between trees 1982.0 5 

Within trees 

I.evels 713.0 1 
Quadrants 542.0 J 
Levels x Quadrants 599.0 J 
Error 4559.0 35 

x :: 6.48 

S.E. (Si) :: 2.87 

M. S. l 

(MST) 396.0 J.o; 

713.0 5.48 
181.0 1.39 
199.7 1.54 

(MSR) 130.0 0 

% S.E. :: 44.29 

c. v.11 = 159.58 

Eo; Eol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4-38 

0 0 



Species: Lepidosapbes ulmi (L.) 
Stage sampled: A• m:rtilaspidis 
Sample: 2 leaf olusters 

Iavel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 0 14 2 3 

2 0 2 0 0 

3 2 1 0 0 

4 1 3 1 10 

5 4 7 0 13 

6 1 0 5 1 

Total 8 27 8 

Counts 

Total 
"A" 

19 

2 

3 

15 

24 

7 

70 

N 

0 

0 

0 

0 

0 

2 

2 

CLVI 

Date of ssmpling: July 3, 1964. 
IDeation: Macdonald Colle ge, Que. 

Ievel "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

2 58 26 86 105 

g 3 13 24 26 

0 0 2 2 5 

1 3 1 5 20 

42 59 13 114 138 

0 0 1 3 10 

53 123 56 234 304 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. M.S. F lo; Ecn 
Betwen trees 1984.0 5 (MST) 396.8 3.05 2.48 3.58 

Wi thin tres s 

ravels 560.0 1 ;60.0 4.31 4ell 7.39 
Quadrants 621.0 3 207.0 1.59 2.86 4.38 
Ieve1s x Quadrants 671.0 3 22,4.0 1.72 2.86 4·38 
Error 4548.0 35 (MSR) 1.30.0 0 0 0 

x = 6.33 % s.E. = 45.49 

s.E. (Sf) = 2.88 



Species: !Bpidosaphes ulmi (L.) 
Stage sampled: !!· malus and others 
Sample: 2 1eaf c1usters 

Counts 

Iawl "A" 
Tree 
No. QUADRANTS Total 

s E w "A" 

1 0 0 0 0 0 

2 0 0 0 0 0 

.3 1 0 0 0 1 

4 1 0 0 1 2 

5 0 8 0 1 9 

6 2 0 2 2 6 

'lbta1 4 8 2 4 18 

N 

0 

0 

0 

0 

0 

0 

0 

CL VII 

Date o:f sampling: Ju1y .3, 1964. 
location: Macdonald Co1lege, Que. 

Iavel "B" 

QUADRANTS Total Total 
s E w ttBII (A+B) 

6 77 0 8.3 83 

0 0 0 0 0 

1 0 0 1 2 

1 0 0 1 .3 

3 9 0 12 21 

0 0 0 0 6 

11 86 0 97 115 

Analysis o:f Variance 

SOURCES OF VARIANCE a.&· d.f. 

Between trees 646.0 5 

Within trees 

lswls uo.o 1 
Qaadrants 402.0 3 
lsve 1s x Quadrants 462.0 3 
Error 4221.0 35 

= 2.40 

S.E. (Sx) = 1.64 

M,S .. l 

(MST) 129.0 1.07 

(MSR) 

uo.o 1.07 
134.0 1.11 
154.0 1.27 
121.0 0 

% S.E. = 68.3 

c.v • .a = 149.97 

los lol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepidosaphes .!:!1!1! (L.) 
Stage sampled: Larvae 2 
Sample: 2 leaf' clusters 

Isvel "A" 
Tree 
No. QUADRANTS 

s E w 

1 210 96 16 10 

2 9 18 .3 8 

3 0 2 4 9 

4 l.3 0 30 5 

5 13 207 3 167 

6 17 15 17 6 

Total 262 .338 73 205 

Counts 

Total 
"A" 

3.32 

38 

15 

J.B 

390 

55 

878 

CL VIII 

Date o:t sampling: July 23, 1964. 
location: Macdonald Co11ege, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

16 lOO 10.3 58 zn 609 

58 l4J 10 64 275 313 

1 6 81 13 101 116 

30 1 45 50 126 174 

7 23 328 38 396 786 

3 12 26 10 51 lo6 

115 285 59.3 2.3.3 1226 2104 

A.naly-sis o:t Variance 

SOURCES OF VARIANCE ~. àt1:· 
Betwen trees 50477.0 5 

Within trees 

Levels 252.3.0 1 
Quadrants 491.3.0 .3 
leve ls x Quadrants 22111.0 .3 
Error 129817.0 35 

= 43.8.3 

S.E. (Si) = 14.49 

y. l 
(MST)10095.0 2.72 

252.3.0 0.68 
1.6.38.0 0.44 
'7.370.0 1.99 

(MSR) .3709.0 0 

% S.E. = 3.3.05 

c.v.a = 117.19 

!o; lol 
2.48 :;.;s 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Speoies: Iapidosapbes !!lm! (L.) 
Stage sampled: Predated larvae 2 
Sample: 2 lea.f olusters 

Counts 

lavel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 174 .32 6 4 216 

2 1 15 1 2 19 

3 0 0 1 5 6 

4 2 0 6 1 9 

5 3 146 1 105 255 

6 5 3 9 4 21 

Total 185 196 24 121 526 

CLIX 

Date of sampling: July 23, 1964. 
IDeation: Macdonald College, Que. 

laval "B" 

QUADRANTS Total Total 
N s E w "B" {A-tB) 

6 62 90 35 193 409 

28 113 .3 41 185 204 

1 2 56 s 67 73 

12 0 12 18 42 51 

6 8 268 16 298 55.3 

1 s 12 5 26 47 

54 193 441 123 811 1337 

Analysis of Variance 

SOURCES OF VARIANCE s.s. ~· 
Between trees 28365.0 5 

Within trees 

Ievels 1692.0 1 
Quadrants .3109.0 3 
Levels x Quadr&Dts 142.30.0 .3 
Error 84174.0 35 

-x = ZJ.85 

S.E. (Si) = 10.86 

M. S. l 
(MST) 567.3.0 2.36 

1692.0 0.70 
10.36.0 0.43 
474.3.0 1.97 

(MSR) 2405.0 0 

% S.E. = .38.9 

c. v.a = 136.o 

los lol 

2.,48 3.58 

4-11 7.39 
2.86 4.38 
2.86 4 • .38 

0 0 



Species: Ispidosar>hes ulmi (L.) 
Stage sampled: Parasitized larvee 2 
Sample: 2 leaf clusters 

Counts 

Isvel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 2 18 2 1 23 

2 2 0 0 1 3 

3 0 0 0 0 0 

4 0 0 1 2 3 

5 0 5 0 3 8 

6 0 0 0 0 0 

Total 4 23 3 7 37 

CLX 

Date of sampling: July 23, 1964. 
IDeation: Macdonald Collage, Que. 

laval "B" 

QUADRANTS Total Total 
N s E w "Bn (A+B) 

0 5 3 0 8 31 

2 6 0 1 9 12 

0 0 1 1 2 2 

0 0 0 6 6 9 

0 1 11 4 16 24 

0 1 0 0 1 1 

2 13 15 12 42 79 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.t. M. S. ! !o5 !o1 

Between trees 91.0 5 (MST) 18.20 1.84 2.48 3.58 

Within trees 

Isve1s 0.52 1 0.52 0.05 4.11 7.39 
Quadrants 38.08 3 12.69 1.28 2.86 4.38 
Leve1s x Quadrants 22.40 3 7.47 0.75 2.86 4·38 
Error 347.0 35 (MSR) 9.91 0 0 0 

x = 1.65 % S.E. = 37.58 

S.E. (~) = 0.62 c.v • .n = 121.20 



Species: Iepidosaphes ulmi (L.) 
Stage sampled: A· mtilaspidis 
Sample: 2 lea.f' clusters 

Ievel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 2 2 0 0 

2 0 0 0 1 

3 0 0 0 0 

4 0 0 0 2 

5 0 5 0 4 

6 0 0 0 0 

Total 2 7 0 7 

Counts 

Total 
"A" 

4 

1 

0 

2 

9 

0 

16 

CLXI 

Date of sam.pling: July 23, 1964. 
IDeation: Macdonald Co liege, ~u.e. 

leval "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 3 1 0 4 8 

2 0 0 0 2 3 

0 0 0 0 0 0 

0 0 0 3 3 5 

0 1 1 4 6 15 

0 0 0 0 0 0 

2 4 2 7 15 31 

Analysis or Variance 

SOURCES OF VARIANCE ~· ~· M. S. E lo, lol 
Between trees 20.4 5 (MST) 4•08 3.14 2.48 3.58 

Wi thin trees 

avals 0.02 1 0.02 0.015 4.11 7.39 
Quadrants 8.0 3 2.67 2.05 2.86 4·38 
leve la :x: Quadrants 1.15 3 0.38 0.29 2.86 4·38 
Error 45·43 35 (MSR) 1.30 0 0 0 

-:x: = 0.65 % S.E. = 44.62 

S.E. (SX) = 0.29 c. v.8 = 153.80 



Speciest Iepidosaphes ulmi (1.) 
Stage samplad: 1!• malus and others 
Sample: 2 lea.f' elusters 

Cbunts 

Ievel "A" 
Tres 

No. QUADRANTS Total 
N s E w "A" 

1 8 1 2 4 15 

2 1 .3 1 0 5 

.3 0 0 0 0 0 

4 6 0 2 1 9 

5 0 4 0 1 5 

6 2 1 2 0 5 

Total 17 9 7 6 .39 

CLXII 

Date of sampling: July 2.31 1964. 
IDeation: Macdonald Colle ge 1 Q.ue. 

lsvel "Bu 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 4 1 2 7 22 

1 1 0 1 .3 8 

0 0 0 0 0 0 

2 0 1 .3 6 15 

0 0 1 7 8 1.3 

0 .3 0 1 4 9 

.3 8 .3 14 .28 67 

Analysis of Variance 

SOURCES OF VARIANCE s .. s~ hl· 
Be twe n tree s .34.48 5 

Within trees 

I.evels 2.52 1 
Quadrants ;.48 .3 
lave ls x Quadrants 20.48 .3 
Error 104.52 .35 

s.E. (Sx) = o • .38 

M. S. ! 

(MST) 6.90 2 • .30 

2.52 0.84 
1.8.3 0.61 
6.8.3 2.28 

(MSR) 2.99 0 

% S.E. = 27.14 

c.v.a = 94.96 

lo; lo1 

2.48 .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: Ispidosaphes ~ (L.) 
Stage sampled: A.dults 
Sample: 2 J.eaf clusters 

leval "A" 
Tree 
No. QUADRANTS 

N s E w 

1 5 4 6 Z7 

2 34 2 0 16 

3 1 3 16 6 

4 15 3 21 0 

5 8 11 3 60 

6 7 5 15 17 

Total 70 28 61 126 

Connts 

Total 
"A" 

42 

52 

26 

39 

82 

44 

285 

CLXIII 

Date of sampling: Jul;r 30, 1964. 
location: Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
N s E w "B" (.l+B) 

26 49 70 32 177 219 

7 1 13 23 44 96 

19 80 27 10 136 162 

17 15 5 18 55 94 

11 23 35 28 '17 179 

22 6 14 43 85 129 

102 174 164 154 594 879 

Ana:cysis of Variance 

SOURCES OF VARIANCE ~. !id:· 

Between trees 1520.0 5 

Within trees 

Isve1s 1989.0 1 
Qnadrants 521.0 3 
leve 1s :x Qnadrants 822.0 3 
Error 10058.0 35 

-:x = 18.31 

S.E. (~) = 2.51 

M. S. l los 
(MST) 304.0 1.06 2.48 

1989.0 6.93 4·ll 
174.0 0.61 
274.0 0.96 

(MSR) 287.0 0 

% S.E. = 13.70 

c. v.a = 29.80 

2.86 
2.86 

0 

lo1 

3.58 

7.39 
4.38 
4.38 

0 



Species: Lepidosaphes Bl!! (L.) 
Stage sampl.ed: Predated adu1ts 
Sample: 2 le at clusters 

lsvel "A" 
Tree 
No. QUADRANTS 

N s E 'W 

1 2 2 1 10 

2 8 0 0 1 

3 1 0 1 0 

4 2 0 l3 0 

5 2 1 2 34 

6 0 3 8 5 

Total 15 6 25 50 

Counts 

Total 
"A" 

15 

9 

2 

15 

39 

l6 

96 

CLXIV 

Date ot sampling: Jul;r 301 1964. 
location: Macdonald Co1lege, Que. 

Isvel "B11 

QUADRANTS Total Total 
N s E w 1tBtt (A+B) 

7 19 48 3 77 92 

1 1 4 8 14 23 

11 ll 7 1 30 32 

2 0 2 14 l8 33 

11 10 20 11 52 91 

6 2 2 10 20 36 

36 43 83 47 211 307 

A.nalysis of Variance 

SOURCES OF VARIANCE s.s. d.t. M. S. l los !ol. 
Between trees 621.0 5 (MST) 124.0 1.69 2.48 3.;8 

Within trees 

Isvels 276.0 1 276.0 3.76 4·ll 7.39 
Quadrants 209.0 3 69.7 0.95 2.86 4.38 
Isve1s x Quadrants 156.0 3 52.0 0.71 2.86 4.38 
Error 2573.0 35 (1-lSR) 73.5 0 0 0 

= 6.40 % S.E. = 25.51 

S.E. (SX) = 1.61 c.v • .D = 84.24 



Species: Lepidosaph!J! ulm.i (L.) 
Stage sampled: Paras1t1zed adults 
Sample: 2 leaf clusters 

Counts 

I.evel "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 3 0 4 7 l4 

2 10 1 0 6 17 

3 0 1 4 3 8 

4 6 2 5 0 l3 

5 5 7 0 l8 .30 

6 2 2 7 6 17 

Total 26 1.3 20 40 99 

CLXV 

Date of' sampling: July 30, 1964. 
:D::Ication: Macdonald Co liege, Q.ue. 

Ievel "B" 
QUADRANTS Total Total 

N s E w "B" (A-1-B) 

8 21 7 20 56 70 

1 0 2 10 l3 30 

4 42 8 3 57 65 

12 6 1 4 23 36 

4 1.3 10 14 41 71 

14 4 5 2.3 46 6.3 

4.3 86 33 107 2.36 .3.35 

Analy"sis of' Variance 

SOURCES OF VARIANCE ~· d.f'. 

Between treea 203.0 5 

Withi:rl trees 

lave1s .391.0 1 
Quadrants 910.0 .3 
I.evels x Quadrants 466.0 .3 
Error 841.0 35 

s.E. (SX) = 0.92 

tb§. l 

(MST) 41.0 1.71 

.391.0 16.27 

.30.3.0 12.61 
155.0 6.45 

(MSR) 24.0.3 0 

% S.E. = 13.18 

c. '·a = 44 • .39 

lo; lo1 

2./$ .3.58 

4.11 7 • .39 
2.86 4-.38 
2.86 4·.38 

0 0 



Speciea: I.spidosaphe a .!:Y:!!!i (L.) 
Stage aampled: A• mrlilaspidia 
Sampl.e: 2 leaf cluaters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 3 0 5 10 

2 11 l 0 7 

3 0 1 4 4 

4 7 2 6 0 

5 6 6 0 18 

6 2 2 8 4 

Total 29 l2 23 43 

Co lUitS 

Total 
"A" 

l.8 

19 

9 

15 

JO 

16 

107 

N 

10 

1 

CLXVI 

Date or sampling: Ju~ 30, 1964. 
}J)cationa Macdonald College, Que. 

lsvel "B" 

QUADRANTS Total Total 
s E w "B" (A+B} 

22 7 20 59 77 

0 2 11 14 33 

4 46 8 3 61 70 

13 7 1 4 25 40 

4 14 11 l4 43 73 

14 4 5 22 45 61 

46 93 34 74 247 354 

A.nalysis of Variance 

SOURCES OF VARUUiCE ~. ~· M.s. l lo5 fol 

Between treea 210.0 5 (MST) 42•0 0.70 2.48 3.58 

Within trees 

leve la 408.0 l 4QS.o 6.83 4.11 7.39 
Quadrants 188.0 3 62.7 1.05 2.86 4.38 
Levels x Quadrants 253.0 3 84.3 1.41 2.86 4.38 
Error 2090.0 35 (MSR) 59.7 0 0 0 

-x = 7.38 % s.E. = 12.74 

S.E. (Si) = 0.94 



Speoies: Iepidosaphes !YI!!! (L.) 
Stage SUI.pled: !!· malus and others 
Sample: 2 lea:.f o1usters 

Counts 

Ieve1 "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 2 3 3 2 10 

2 1 0 0 0 l 

3 0 0 0 1 1 

4 l 4 5 0 10 

5 0 0 .3 9 l2 

6 ; l 7 6 19 

Total 9 8 18 18 53 

CLXVII 

Date of samp11ng: Ju1y JO, 1964. 
IDeation: Macdonald Collage, Que. 

lan 1 ttB tt 

QUADRANTS Total Total 
N s E 'W "B" (A+B) 

.3 4 11 1 19 29 

1 1 0 8 10 11 

5 0 0 0 5 6 

.3 0 0 .3 6 16 

5 6 8 6 25 .37 

7 0 0 4 11 30 

24 11 19 22 76 129 

.Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. 

Between trees 93.0 ; 

Wi thin trees 

Levels 11.0 1 
Quadrants 21.0 3 
Iave1s x Quadrants 10.0 3 
Error 270.98 35 

= 2.69 

S.E. (~) = 0.62 

M. S. l 

(MST) 18.6 2.40 

(MSR) 

ll.O 1.42 
7.0 0.90 
3.33 0.4.3 
7.74 0 

% S.E. = 23.05 

c.v • .s = 57.98 

lo; lol 
2.48 3.;8 

4.11 7.39 
2.86 4.38 
2.86 4·38 

0 0 



Speciess Lepidosapbes ulm.i (L.) 
Stage sampled: A.dults 
Sample: 2 leaf clusters 

Ievel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 17 14 4 39 

2 35 3 10 2.3 

3 1 1 2 s 

4 7 1 14 7 

5 4 22 s 13 

6 35 24 4 .37 

Total 99 65 42 127 

Counts 

Total 
"A• 

74 

71 

12 

29 

47 

100 

33.3 

CLXVIII 

Date ot sampling: August 6, 1964. 
IDeation: Macdonald College, Que. 

Ievel "B11 

QUADRANTS 'lbtal Total 
N s E w ttBtt (A+B) 

2 6 4 S4 96 170 

5 6 2 40 53 124 

28 122 16 ; 171 18.3 

6 41 11 21 79 lOS 

6 23 17 61 107 154 

5 ll 31 31 78 178 

52 209 81 242 584 917 

ha1ysis ot Variance 

SOURCES OF VARIANCE ~- hl· 
Between trees ;s;.o 5 

Within trees 

I.svels 1.313.0 1 
Quadrants .3245.0 .3 
Levels x Quadrants 1828.0 .3 
Error 17.327.0 .35 

x = 19.10 

S.E. (Si) = 1.;6 

M. S. l 

(MST) 117.0 0.24 

1313.0 2.6; 
1082.0 2.19 
609.0 1.2.3 

(MSR) 495.0 0 

% S.E. = 8.17 

c. v • .u = 25.10 

Eo; lo1 

2.48 J.;s 

4.11 7.39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: lepidosaphes ulmi (L.) 
Stage sampled: Predated adults 
Sample: 2 led clusters 

IJ.tve 1 "A 11 

Tree 
No. QUADRANTS 

s E w 

1 6 6 2 1.3 

2 12 1 2 6 

3 1 0 0 5 

4 0 0 5 2 

5 .3 8 .3 7 

6 6 6 1 14 

Total 21 47 

Counts 

Total 

"A" 

27 

21 

6 

7 

21 

27 

109 

CLIIX 

Date of sampling: August 6, 1964. 
location: Macdonald College, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 3 2 40 45 72 

1 2 1 26 30 51 

4 15 2 1 22 2S 

2 20 1 4 27 .34 

1 11 9 21 42 6.3 

2 4 5 10 21 48 

10 55 20 102 187 296 

.A.na~sis of Variance 

SOURCES OF VARIANCE §..&. !:!· 
Between trees 175.0 5 

Wi thin tree s 

ave la 127.0 1 
Quadrants 718.0 3 
Isve 1s x Quadrants 252.25 3 
Error 15.39.0 35 

x = 6.17 

s.E. <sx> = o.85 

M,S, l 
(MST) 35,0 0.80 

127.0 2.89 
2.39.0 5·44 
84.08 1.91 

(MSR) 4.3.97 0 

% S.E. = 13,84 

c.v.!! = 42.9.3 

los lol 
2.48 .3.58 

4.11 7 • .39 
2.86 4·.38 
2.86 4·38 

0 0 



Species: Ispidosaphes ~ (L.) 
Stage sampl.ed: Pa.rasi tized adults 
Sa.mple: 2 lea.f clusters 

Counts 

Level "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

l 8 6 2 18 34 

2 14 0 7 12 33 

3 0 1 1 1 3 

4 5 0 5 4 14 

5 1 11 3 4 19 

6 20 10 2 15 47 

Total 28 20 54 150 

CLXX 

Date of sapling: August 6, 1964. 
location: Macdonald College, Qœ. 

leve 1 11B n 

QUADRANTS Total Total 
N s E w "B" (A+B) 

2 1 8 24 35 69 

4 1 0 10 15 48 

ll 31 7 1 50 53 

4 20 7 10 41 55 

2 12 4 30 48 67 

1 6 16 10 33 80 

24 71 42 85 222 372 

Ana.1ysis of Variance 

SOURCES OF VARIANCE ~. d.f. 

Between trees 91.0 5 

Within trees 

I.evels 108.0 1 
Quadrants 296.0 3 
Leve1s x Quadrants 215.0 3 
Error 2085.0 35 

-x = 7.75 

S.E. (Si) = 0.62 

~- l 

(MST) 18.2 0.31 

108.0 1.81 
98.66 1.66 
71.66 1.20 

(MSR) 59.57 0 

% S.E. = 7.95 

c.v.B = 36.89 

lo5 lol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4 • .38 

0 0 



Species: laRidosaRhes ulmi (L.) 
Stage sampled: !· ~lasRidis 
Sample: 2 le a.!' clusters 

lBvel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 8 6 2 18 

2 15 0 7 12 

3 0 1 1 1 

4 5 0 5 4 

5 1 11 3 4 

6 21 10 2 17 

Total 50 20 56 

Counts 

Total 
".A" 

34 

34 

3 

14 

19 

50 

154 

CLXXI 

Date of sampling: August 6, 1964. 
location: Macdonald Collage, Que. 

Lavel "B" 

QUADRANTS ibtal Total 
N s E w "B" (A+B) 

2 1 10 40 53 87 

4 1 0 10 15 49 

11 .31 8 1 51 54 

5 17 7 12 41 55 

3 12 4 31 50 69 

1 6 16 10 33 83 

26 68 45 104 243 397 

Analysis of Variance 

SOURCES OF VARIANCE §.&. d.f. 

Between trees 161.0 5 

Within trees 

I.evels 165.0 1 
Quadrants 451.0 3 
Isvels x Quadrants 26o.o 3 
Error 2574.0 35 

-x = 8.Z7 

S.E. (SX) = 0.82 

M. S. ! 
(MST) 32.20 0.43 

165.0 2.23 
150.3.3 2.03 
86.6 1.18 

(MSR) 73.54 0 

% S.E. = 9.91 

c.v.!! = 36.27 

W5 lo1 

2.4S 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Specieas IA!Ipidoaaphea ~ (L.) 
Stage sam.p1ed: !!• !!!!:l!a! and others 
Sample: 2 1eaf' c1uaters 

Counts 

leve 1 "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 1 0 0 11 12 

2 6 2 1 2 11 

3 0 1 0 3 4 

4 4 0 0 2 6 

5 0 0 0 0 0 

6 1 3 5 5 14 

Total 12 6 6 23 47 

CIXXII 

Date or samp1ing: August 6, 1964. 
IDeation: Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 1 0 24 25 37 

0 0 4 10 14 25 

2 2 0 1 5 9 

0 1 0 1 2 a 

0 0 0 0 0 0 

3 0 3 10 16 30 

5 4 7 62 109 

Analysis or Variance 

SOURCES OF VARIANCE s.s. d.r. M. S. l los lol 
Between trees 132.0 5 (MST) 26.4 2.03 2.48 3.;a 

Within trees 

levels 4.68 1 4.68 0.36 4.11 7.39 
Quadrants 195.0 3 6;.o ;.oo 2.86 4.38 
leve1s x Quadrants 44.32 3 J.4.77 1.14 2.86 4.38 
Error 455.0 35 {MSR) 13.0 0 0 0 

-x = 2.27 % S.E. = 32.59 

S.E. (Si) = 0.74 c.v.n = n3.2o 



Species: Lepidosaphes .91m! (L.) 
Stage ssmpled: Adulte 
Sample: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N s E 'W 

1 2 15 0 11 

2 21 0 5 4 

3 2 3 1 18 

4 26 0 22 2 

5 a 43 4 8 

6 18 3 43 7 

Total 77 64 75 50 

Counts 

Total 
"AH 

28 

30 

24 

50 

63 

71 

266 

CLXXIII 

Date of sampling: August 14, 1964. 
location: Macdonald Collage, Que. 

level HBII 

QUADRANTS Total Total 
N s E 'W "B" (A+B) 

5 3 57 63 l2S 156 

9 2 6 9 26 56 

7 2 27 4 40 64 

12 2 18 14 46 96 

3 32 11 33 79 142 

4 5 2 39 50 121 

40 46 121 162 369 635 

Analysis or Variance 

SOURCES OF VARIANCE ~. ~· 
Between trees 1048.0 5 

'Within trees 

Leve1s 221.0 1 
Quadrants 695.0 3 
Leve1s x Quadrants 1142·0 3 
Error 7780.0 35 

-x = 13.23 

S.E. (SX) = 2.09 

~· l 

(MST) 209.6 0.94 

221.0 0.996 
231.7 1.04 
380.7 1.72 

(MSR) 222.0 0 

% S.E. = 15.80 

c.v.ll = 29.48 

los lo1 

2.48 3.58 

4·11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: I.apidosaphes ulmi (L.) 
Stage sam.pled: Predated adu1ts 
Sa.mple: 2 leaf clusters 

Isvel "A" 

Tree 
No. QUADRANTS 

N s E w 

1 0 3 0 0 

2 4 0 0 3 

3 0 1 0 1 

4 4 0 7 0 

5 5 18 1 2 

6 1 0 1 0 

Total 14 9 6 

Counts 

Total 
"A" 

3 

7 

2 

ll 

26 

2 

51 

CLXXIV 

Date of sampling: August 14, 1964· 
IDeation: Macdonald Collage, Que. 

I.eve1 "B" 

QUADRANTS Total Total 
N s E w "B" {A+B) 

2 2 24 10 38 41 

1 0 1 1 3 10 

0 0 1 0 1 3 

0 0 4 4 8 19 

1 18 0 21 40 66 

0 0 0 1 1 3 

4 20 30 37 91 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.r. 
Between trees 395.0 5 

Within trees 

Isvels 33.33 1 
Quadrants 34.80 3 
leve ls x Quadrants 91.87 3 
Error 969.0 35 

-x 

S.E. (Si) = 1.28; 

M.S. l 
(MST) 79.0 2.8; 

33.33 1.20 
n.60 0.42 
30.62 1.11 

{MSR) 27.69 0 

% S.E. = 4.3.41 

c. v.11 = 152.0 

la; m1 

2.48 3.58 

4·ll 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepidosa.pbes u.lmi (L.) 
Stage sampled: Parasitized adu.lts 
Sample: 2 lea.f' clu.sters 

Counts 

level "Aft 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 1 4 0 9 14 

2 8 0 5 1 14 

3 0 0 1 11 12 

4 16 0 5 2 23 

5 2 23 1 5 31 

6 10 2 27 3 42 

Total 37 29 39 31 1.36 

N 

CLXXV 

Date of sampling: August 14, 1964. 
lDcatior:a Macdonald Co1lege, Qu.e. 

leval "B" 

QUADRAliTS Total Total 
s E w "B" (A.+B) 

1 1 .32 27 61 75 

5 1 2 5 1.3 27 

1 0 16 2 19 .31 

7 1 10 9 27 50 

1 12 7 3 2.3 54 

4 .3 2 25 34 76 

19 18 69 71 177 31.3 

Analysis of Variance 

SOURCES OF VARIANCE ~-
Between trees 272.0 

Within trees 

lave la 35.0 
Quadrants 243.0 
lave ls x Quadrants 211.0 
Error 2.35.3.0 

x = 6.52 

S.E. (Si) = 1.06 

a.r. 

5 

1 
3 
3 

35 

M. S. l 

(MST) 54•4 0.81 

35.0 0.52 
81.0 1.20 
70.3.3 1.05 

{MSR) 67 .2.3 0 

% S.E. = 16.26 

c. v • .D = 44.15 

lo5 lol 
2.48 .3.58 

4.11 7.39 
2.86 4-38 
2.86 4.38 

0 0 



Speciess Ispidosaphes ulmi (L.) 
Stage sam.pled: !• m;rtilaspidis 
Sample: 2 leaf clusters 

lsvel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 1 4 0 9 

2 9 0 5 1 

3 0 0 1 12 

4 16 0 5 2 

5 2 24 1 5 

6 9 2 26 3 

Total 37 30 38 32 

Counta 

Total 
"A" 

14 

15 

13 

23 

32 

40 

137 

CLXXVI 

Date of sampling: August 14, 1964. 
location: Macdonald Colle ge, Qœ. 

lsvel "B" 

QUADRANTS Total Total 
N s E w "Bit (A+B) 

2 1 33 27 63 77 

2 1 2 5 10 25 

1 0 15 2 18 31 

7 1 10 9 27 50 

1 12 7 3 23 55 

4 3 2 24 33 73 

17 18 69 70 174 .311 

A.nal.y'sis of Variance 

SOURCES OF VARIANCE ~· d.f. M:S. l los lol 
Between t:rees 281.0 5 (MST) 56.2 0.84 2.48 .3.58 

Within trees 

Isvels 29.0 1 29.0 0.4.3 4·11 7.39 
Quadrants 241.0 3 80.3.3 1.19 2.86 4.38 
Levels x Quadrants 217.0 .3 72 • .33 1.08 2.86 4·38 
Error 2354.0 35 (MSR) 67.26 0 0 0 

= 6.48 % S.E. = 16.67 

S.E. (Si) = 1.08 c. v • .u = 44.15 



Speoies: I.apidosapbes .!:Y:'!!! (L.) 
Stage samplsd: !!· ma1as and others 
Sample: 2 leaf olusters 

CLXXVII 

Date of sampling: A.agast 14~ 1964. 
IDeation: Macdonald College~ Qœ. 

Oounts 

Isvel "A" I.avel "B" 
Tree 

No. QUADRANTS Total QUADRANTS Total Total 
N s E w "A" N s E w "B" (A+B) 

1 1 3 0 3 7 2 0 4 8 14. 21 

2 7 0 0 2 9 2 0 2 2 6 15 

3 0 2 0 2 4 0 0 0 0 0 4 

4 15 0 2 0 17 5 3 1 5 14 31 

5 0 10 0 0 10 0 7 1 3 11 21 

6 2 1 3 1 7 1 0 0 3 4 11 

Total 25 16 5 8 54 10 10 8 21 49 103 

Analysis of Variance 

SOURCES OF VARIANCE y. d.f. 

Between trees 54.63 5 

Within trees 

I.ave1s 0.52 1 
Qaadra.nts 21.58 3 
Leve1s x Quadrants .36.f17 3 
Error 315.20 .35 

= 2.15 

S.E. (SX) = 0.47 

y. l 

(MST) 10.93 1.21 

(MSR) 

0.52 0.06 
7.19 0.80 

12.02 1 • .3.3 
9.01 0 

% S.E. = 21.86 

c.v • .D = 62 • .31 

la; lol 
2.~ .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: Ispidosaphes ~ (L.) 
Stage samplsd: Adtllts 
Sample: 2 leaf c1usters 

Isve 1 "A" 
Tree 
No. QUADRANTS 

N s E w 

1 10 l4 10 67 

2 41 42 3 2 

3 1 8 0 2 

4 21 4 16 15 

5 7 40 4 5 

6 12 3B 22 37 

Total 92 146 55 128 

Counts 

Total 
tt ,Ait 

101 

88 

11 

56 

56 

109 

421 

CLXXVIII 

Date of samp1ing: August 28, 1964. 
ù>cation: Macdonald College, Que. 

1Bve1 "B" 

QUADRANTS Total Total 
N s E w "B" (A.+B) 

l4 9 l4 74 111 212 

0 .B 5 21 34 122 

6 106 29 6 147 158 

B 21 6 12 47 103 

5 55 34 76 170 226 

6 23 21 56 106 215 

39 222 109 245 615 1036 

Analysis of Variance 

SOURCES OF VARIANCE ~· d.f. 

Between trees 1728.0 5 

Within trees 

Levels 784.0 1 
Quadrants 4191.0 3 
Levels x Quadrants 1315.0 3 
Error 17540.0 35 

= 21.58 

S.E. (SX) = 0.85 

M. S. l 
(MST) 345.6 0.69 

784.0 1.56 
1397.0 2.79 
4,38.0 0.87 

(MSR) 501.0 0 

% S.E. = 3.93 

c.v.a = 24.07 

los Î01 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosapbes ulmi (L.) 
Stage sampled: Predated adulte 
Sam.ple: 2 leaf' clusters 

Isve1 "A" 
Tree 
No. QUADRANTS 

N s E w 

1 5 1 1 10 

2 2 3 l 0 

.3 1 2 0 l 

4 2 0 1 0 

5 2 20 2 1 

6 2 12 11 0 

Total 14 .38 16 12 

Counts 

Total 
"A" 

17 

6 

4 

.3 

25 

25 

so 

CIXXIX 

Date of sampling: August 2S, 1964. 
IDeation: Macdonald Co1lege, Qœ. 

leve1 "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

8 1 5 0 14 .31 

0 .3 1 0 4 10 

2 12 12 0 26 30 

1 lO 1 0 12 15 

1 16 21 16 54 79 

1 .3 5 11 20 45 

13 45 45 27 1.30 210 

.Anal.ysis of Variance 

SOURCES OF VAR.IAJ.~CE ~· d.f. H&· l lo5 lol 

Between trees 387.75 5 {MST) 77.55 3.08 2.48 3.58 

Within trees 

Leve la 52.08 1 52.08 2.07 4.11 7.39 
Quadrants 153.25 3 51.08 2.03 2.86 4.38 
Leve1s x Quadrants 40.92 3 1.3.64 0.54 2.86 4.38 
Errer 881.27 .35 (MSR) 25.18 0 0 0 

-x % S.E. = 29.20 

S.E. (Sf) = 1.28 c.v.a = 107 • .30 



Species: lepidosaphes .!!.lm! (1.) 
Stage samplad: Parasitized adults 
Sample: 2 leaf clusters 

Counts 

Leval "A" 
Tree 

No. QUADRANTS Total 
N S· E w "A" 

l 2 5 7 28 42 

2 20 26 2 l 49 

3 0 2 0 l 3 

4 17 4 15 13 49 

5 3 0 2 3 8 

6 10 19 8 24 61 

Total 52 34 70 212 

Date of sampling: August 28, 1964. 
location: Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

5 5 7 40 57 99 

0 4 3 18 25 74 

4 35 8 5 52 55 

7 12 4 11 34 83 

5 35 12 52 104 112 

4 16 13 45 78 139 

25 107 47 171 350 562 

Analysis of Variance 

SOURCES OF VARIANCE §&. ~· M. S. ! !os !o1 
Between trees 552.0 5 (MST) 110.4 0.91 2.48 3.58 

Within trees 

I.svels 396.75 1 396.75 3.27 4.11 7.39 
Quadrants 1515.0 3 505.0 4.16 2.86 4.38 
Levels x Quadrants 745.25 3 248.4 2.04 2.86 4·38 
Error 4253.0 35 (MSR) 121.5 0 0 0 

-x = 11.71 % S.E. = 12.80 

S.E. (SX) = 1.50 c.v • .a = 30.70 



Species: Ispidosaphes ulmi (L.) 
Stage sampled: A· m;tilaspidis 
Sample: 2 leaf clusters 

Isvel "A" 
Tree 

No. QUADRANTS 
N s E w 

l 2 2 l 17 

2 20 3 0 0 

3 0 1 0 1 

4 3 0 0 l 

5 0 l 0 l 

6 0 3 l 0 

Total 25 9 2 20 

Couets 

Total 
If ,Ait 

22 

23 

2 

4 

2 

4 

57 

CLXIXI 

Date o:t sampling: August 28, 1964. 
IDeation: Macdonald College, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

; 5 1 23 34 56 

0 l 0 10 ll 34 

2 .3 2 2 9 ll 

2 0 0 0 2 6 

0 0 l 5 6 8 

1 3 1 2 7 ll 

10 l2 5 69 126 

Analysis o:t Variance 

SOURCES OF VARIANCE ~. hl· M. S. l lo; Eol 

Betwen trees 579.25 5 (MST) 115.85 5.75 2.48 3.;8 

Within trees 

Isvels 3.0 l 3.0 0.1; 4.11 7.39 
Quadrants 132.50 3 44·17 2.19 2.86 4.38 
Isvels :x Quadrants 57.58 .3 19.19 0.95 2.86 4.38 
Error 705.67 .35 (MSR) 20.16 0 0 0 

-:x = 2.64 % S.E. = ;8.33 

S.E. (SX) = 1.54 c.v.a = 208.2 



Species: Iepidosaphes ulmi (L.) 
Stage sampled: H• malus and others 
Sample: 2 leaf clusters 

Counts 

Ievel "A" 

Tree 
No. QUADRANTS Total 

N s E w "A" 

1 1 1 4 4 10 

2 1 1 0 0 2 

3 0 4 0 1 5 

4 5 0 4 5 14 

5 0 2 0 0 2 

6 1 8 5 3 17 

Total 8 16 13 13 50 

C!XXXII 

Date of sampling: August 28, 1964. 
location: Macdonald Colle ge, Que. 

Ievel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

0 7 0 8 15 25 

0 0 0 1 1 3 

2 2 2 0 6 ll 

2 3 1 0 6 20 

0 2 1 1 4 6 

3 3 0 1 7 24 

7 17 4 11 39 89 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Between trees 55.86 5 

Wi thin tree s 

Levels 2.;2 1 
Quadrants 16.;6 3 
Leve1s x Quadrants 4.7.3 .3 
Error 142 • .31 .35 

= 1.85 

M. S. l le; 
(MST) 11.17 2.74 2.48 

(MSR) 

2.52 0.62 4.11 
;.;2 1 • .37 2.86 
1.58 0.39 2.86 
4.07 0 0 

% S.E. = 25.94 

c. v.!l = 154.98 

lol 

.3.58 

7 • .39 
4.38 
4.38 

0 



Species: I.&pidosaphes ~ (L.) 
Stage sempled: A.dults 
Semple: 2 leaf clusters 

lave 1 tt A tt 
Tree 

No. QUADRANTS 
N s E w 

1 11 4 1 14 

2 20 2 2 .3 

.3 0 0 0 .39 

4 21 .31 24 .32 

5 5 15 4 46 

6 .3.3 .3.3 16 7 

Total 90 85 47 141 

Counts 

Total 
"A" 

.30 

Z7 

.39 

108 

70 

89 

.36.3 

CLXXXIII 

Date of sempling: September 2.3, 1964. 
IDeation: Macdonald Collage, Que. 

I.avel "B" 

QUADRANTS 'lbtal 'lbta1 
N s E w "B" (A+B) 

18 10 16 14 58 88 

10 45 8 17 80 107 

5 1 4 5 15 54 

26 24 15 8 7.3 181 

11 8; 29 14 1.39 209 

14 58 1 42 115 204 

84 22.3 73 lOO 480 84.3 

Analysis ot Variance 

SOURCES OF VARJJü~CE s.s. d.t. 

Between trees 2715.87 5 

Within trees 

Levels 285.15 1 
Quadrants 1510.16 .3 
Leve1s x Quadrants 1654.49 3 
Error 78,38 • .30 .35 

-x 

S.E. (SX) = .3 • .36 

M .• s. l. 

(MST) 54.3.17 2.42 

285.15 1.27 
50.3.33 2.24 
551.49 2.46 

(MSR) 22.3.95 0 

% S.E. = 19.1.3 

c.v.11 = 67 • .36 

los !'o1 

2.48 3.58 

4.11 7.39 
2.86 4·38 
2.86 4 • .38 

0 0 



Species: Ispidosaphes ~ (L.) 
Stage sampled: Predated adults 
Sample: 2 lea.f clusters 

lavel "A" 
Tree 
No. QUADRANTS 

s E w 

1 6 4 1 7 

2 5 1 0 1 

.3 0 0 0 ll 

4 7 12 6 6 

5 .3 7 .3 10 

6 ll 19 5 4 

Total .32 4.3 15 .39 

Counts 

Total 
"A" 

18 

7 

11 

.37 

2.3 

.39 

1.35 

CLXXXIV 

Date of sampling: September 2.3, 1964. 
IDeation: Macdonald Collage, Que. 

Leve1 "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

9 7 9 2 27 45 

2 19 5 ll .37 44 

.3 0 1 0 4 15 

10 10 6 4 .30 67 

4 .34 21 9 68 91 

5 8 1 8 22 61 

.3.3 78 4.3 .34 188 .32.3 

A.nalysis of Variance 

SOURCES OF VARIANCE ~. d.t. 

Between trees 411.10 5 

Within trees 

Leve1s ;8.;2 1 
Quadrants 12.3.o6 .3 
!Jave 1s x Quadrants 110.90 .3 
Error ll6.3.90 .35 

-x = 6.72 

S.E. (~) = 1 • .31 

~· 8: 
(MST) 82.22 2.47 

58.52 1.75 
41.02 1.2.3 
.36.96 1.ll 

{MSR) .3.3.25 0 

% S.E. = 19.49 

c. v.11 = 66.96 

lo; lo1 

2.48 .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: lf!pidosapbes ~ (L.) 
Stage sampled: Parasitised adults 
Sample: 2 le at clusters 

Counts 

leval "A" 
Tree 

No. QUADRANTS Total 
s E w "A• 

1 4 0 0 6 10 

2 11 1 2 1 15 

3 0 0 0 0 0 

4 14 18 4 24 6o 

5 3 8 0 35 46 

6 19 3S 8 3 68 

Total 51 65 14 69 199 

CLXXXV 

Date of sampling: September 23, 1964. 
Location: Macdonald Collage, Que. 

I.evel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

s 3 7 10 2S 38 

7 25 3 5 40 55 

0 0 0 5 5 5 

16 12 s 4 40 lOO 

6 4S 6 5 65 111 

8 21 0 31 60 128 

45 109 60 238 437 

.Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Betwen treea 1421.36 5 

Wi thin trees 

àvels 31.69 1 
Quadrants 819.56 3 
Levels x Quadrants 147.73 3 
Error 3370.14 35 

-x = 9.10 

S.E. (Si) = 2.43 

M. S. l 

(MST) 284.27 2.95 

31.69 0.33 
273.19 2.84 
49.24 0.51 

(MSR) 96.29 0 

% S.E. = 0.27 

c.v.! = 94.32 

!o; !al 
2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Iepidosaphes ~ (L.) 
Stage sampled: g.malua and others 
Sample: 2 le at clusters 

Counts 

!Bvel "A" 
Tree 

No. QUADRANTS Total 

CLXXXVI 

Date of sampling: September 2.3, 1964. 
IDeation: Macdonald College, Que. 

Ievel "B" 

QUADRANTS Total Total 
s E w "A" N s E w "B" (A+B) 

l l 0 1 4 6 5 2 2 

2 5 l 0 0 6 l 3 0 

3 0 0 0 2 2 0 0 0 

4 0 2 2 l 5 0 8 4 

5 0 5 2 3 10 2 1 2 

6 5 3 3 l 12 0 1 0 

Total 11 ll 8 ll 41 8 15 8 

J.nalysis of Variance 

SOURCES OF VARIANCE ~· 
Bet\ISen trees 21.69 

Within trees 

Isvels 1.02 
Quadrants 9.32 
I.Bve ls x Quadrants 5·14 
Error 127.65 

-x = 1.;6 

S.E. (SX) = 0.30 

d.t. 

5 

l 
3 
3 

35 

M. S. l 
(MST) 4.33 1.19 

1.02 0.28 
3.10 o.8; 
1.71 0.42 

(MSR) 3.64 0 

% S.E. = 19.23 

c.v.B = 51.28 

2 11 17 

l 4 10 

0 0 2 

l 13 18 

0 5 15 

0 l 13 

4 34 75 

lo; lol 
2.48 3.;8 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosaphes ~ (L.) 
Stage sampled: Eggs 
Sample: 2 leaf' elus te ra 

CLXXXVII 

Date or sampling: }fay 14, 1964· 
locations Ile Bizard, Q.ue. 

Counts 

Leval "A11 Leval "B" 
Tree 
No. QUADRANTS Total QUADRANTS Total Total 

s E w "A" N s E 'W nB" (A.+B) 

1 10003 16035 18614 11126 55778 33633 14266 10564 22902 81365 13714.3 

2 10283 1306 3325 7423 22337 5730 3010 7604 12297 .28641 50978 

3 3136 104 346 384 3970 1144 1681 10355 3131 16311 202Sl 

4 0 0 0 86 86 0 5622 45 0 5667 5753 

5 0 0 0 0 0 412 0 0 72 4S4 484 

6 43 104 38 219 404 583 77 570 571 1801 2205 

Tbtal23465 17549 22323 19238 82575 41502 24656 29138 38973 134269 216844 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. d.r. 

Betwaen trees 1752448058.0 5 

Within trees 

Leve1s 55672.284.0 1 
Quadrants 23616506.0 3 
I.eva1s x Quadrants 

11974155.0 3 
Error 563583949.0 35 

-x = 4517.58 

S.E. (Si) = 2701.0 

M.S. l 

(MST)3504S9611.0 21.76 

55672284.0 3.46 
7872168.6 4.88 

3991.377.6 2.47 
(MSR) 16102399.0 0 

% S.E. = 59.78 

c. v.A = 177 .8o 

los lol 
2.48 3.58 

4·11 7.39 
2.86 4.38 

2.86 4.38 
0 0 



Species: Ispidosaphes ulm.i (L.) 
Stage sampled: Predated eggs 
Sample: 2 leaf clusters 

CLXXXVIII 

Date of sampling: May 14, 1964. 
location: Ile Bizard, Que. 

Counts 

level ftAII Isvel 11B" 
Tree 
No. QUADRANTS Total QUADRANTS Total 

N s E w "A" N s E w "B" 

1 1921 .3200 2497 268; 10303 2526 4065 3952 1205 11748 

2 2691 227 694 727 4339 1680 228 920 1567 4395 

3 352 2.3 46 43 464 17 435 912 52 1416 

4 0 0 0 15 15 0 8.31 45 0 876 

5 0 0 0 0 0 1.31 0 0 18 149 

6 0 30 3 17 50 1.38 2 120 56 316 

Total 4964 3480 3240 3487 15171 4492 5561 5949 2898 18900 

Analysis of Variance 

SOURCES OF VARI.ANCE s.s. d.f. 

Between trees 46692702.0 5 

Within trees 

Isvels 289697.0 1 
Quadrants 512775.0 3 
leve ls x Quadrants 730215.0 3 
Error 11.320180.0 35 

i = 709.81 

S.E. {SX) = 441.08 

M. S. ! 
(MST)93.38540.0 28.87 

289697.0 0.90 
170925.0 0.53 
243405.0 0.75 

(MSR) 323434.0 0 

% S.E. = 62.14 

c. v • .D = 196.0 

!os 
2.~ 

4.11 
2.86 
2.86 

0 

Total 
(A+B) 

22051 

8734 

1880 

891 

149 

366 

34071 

lol 

3.;8 

7.39 
4 • .38 
4.38 

0 



Species: repidosaphes ulmi (L.) 
Stage sampled: !!· malus and others 
Sample: 2 leaf' clusters 

Counts 

Ievel "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 120 217 129 140 606 

2 82 2 8 6 98 

3 8 0 0 l 9 

4 0 0 0 0 0 

5 0 0 0 0 0 

6 0 0 0 1 l 

Total 210 219 137 14S 714 

cr:n:ux 

Date of sampling: May 14, 1964 .. 
I.t:>cation: Ile Bizard, Que. 

Ievel "B" 

QUADRlu'ITS Total Total 
N s E w "Btt (A+B) 

102 720 43 56 921 1527 

42 8 29 9 88 186 

2 19 75 6 102 111 

0 4 0 0 4 4 

2 0 0 0 2 2 

4 0 0 0 4 5 

152 751 147 71 1121 1835 

Analysis of Variance 

SOURCES OF VARIANCE ~. d.:r. 

Between trees 227185.0 5 

Wi thin tree s 

leve la 3451.0 1 
Quadrants 29896.0 3 
Levels x Quadrants 20917.0 3 
Error 295625.0 35 

= 38.23 

S.E. (SX) = 30.77 

M.S. l 
(MST)45437.0 5.38 

3451.0 0.41 
9965.0 1.1.8 
6972.0 o.83 

(MSR) 8446.0 0 

% S.E. = 80.49 

c. v • .a = 301.61 

lo5 lol 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Ispidosaphes ulmi (L.) 
Stage sampled: Adulte 
Sam.ple: 2 le at clusters 

I.svel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 287 479 416 306 

2 339 44 49 167 

3 71 3 13 8 

4 0 0 0 2 

5 0 0 0 0 

6 4 6 l 8 

Counts 

Total 
"A tt 

148S 

599 

95 

2 

0 

19 

cxc 

Date of sam.pling: May 14, 1964. 
location: Ile Bizard, Que. 

Isvel "B" 

QUADRANTS Total Total 
N s E w "B" {A-tB) 

733 308 391 450 1882 3370 

262 87 235 370 954 1553 

22 36 191 60 309 404 

0 174 1 0 175 177 

10 0 0 5 15 15 

37 5 1 10 63 82 

Total 701 532 479 491 2203 1064 610 829 895 3398 5601 

Anal;ysis of Variance 

SOURCES OF VARIANCE L§. 

Between trees 1092708.0 

Within trees 

I.evels 29751.0 
Quadrants 17.370.0 
I.evels x Quadrants 5547.0 
Error 261860.0 

-x = 116.69 

S.E. (Si) = 67.48 

hl· 

5 

1 
3 
3 

35 

M.s. !: 
(MST)218542.0 29.2 

(MSR) 

29751.0 .3.98 
5790.0 0.77 
1849.0 0.25 
7482.0 0 

% S.E. = 57.83 

c.v.11 = 182.75 

lo5 !:al 

2.48 .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4-.38 

0 0 



CXCI 

Species: Lepidosaphes ulmi (L.) 
Stage sampled: Larvae 1 

Date of sampling: June ll, 1964. 
lt:>cation: Ile Bizard, Que. 

Sample: 2 1eaf c1usters 

Counts 

Level "A" Leval "B" 
Tree 
No. QUADRANTS Total QUADRANTS Total 

N s E w "A" N s E w "B" 

l 2207 696 2440 2469 7812 4735 2065 823 3140 10763 

2 2194 2580 769 1896 7439 3879 363 1784 917 6943 

3 lll 35 44 151 341 790 .3230 2384 46 6450 

4 5 23 l 31 60 18 5 3 3 29 

5 24 1 10 54 89 710 10 122 847 1689 

6 51 29 1 203 284 33 25 43 95 196 

Total 4592 3364 3265 4804 16025 10165 5698 5159 5048 26070 

Ane.lysis of Variance 

SOURCES OF VARIAlJCE s.s. hl· ~· E Io5 

Between trees 38240726.0 5 (MST)7648145.0 9.91 2.$ 

Within trees 

Levels 2102126.0 l 2102126.0 2.73 4-ll 
Quadrants 2002227.0 3 667409.0 0.87 2.86 
levels x Quadrants 1243929.0 3 414643.0 0.54 2.86 
Error 26984775.0 35 (MSR) 770994.0 0 0 

= 876.79 

S.E. (SX) = 399.17 

% S.E. = 45.53 

c. v.11 = 137.61 

Total 
{A+B) 

18575 

14373 

6791 

89 

1778 

480 

42086 

Eol 

3.58 

7.39 
4.38 
4-38 

0 



Species: Lepidosaphes ~ (L.) 
Stage sampled: Predated la.rvae 1 
Sample: 2 leaf clusters 

CXCII 

Date of sampling: June 11, 1964. 
Location: Ile Bizard, Que. 

Counts 

level "A" Leval "B" 
Tree 

No. QUADRANTS Total QUADRANTS Total Total 
N s E w ''A" N s E w "B" (A+B) 

1 1257 344 1456 2185 5242 3735 1004 353 2412 7504 12746 

2 1068 1096 224 934 3322 3196 200 1309 367 5072 8394 

3 68 7 17 37 129 316 2395 1350 3 4064 4193 

4 2 2 0 14 18 6 0 0 2 8 26 

5 2 0 2 17 21 210 0 20 467 697 718 

6 18 10 1 139 168 8 3 17 20 48 216 

Total 2415 1459 1700 3326 8900 7471 3602 3049 .3271 17.39.3 2629.3 

Ana1ysis of' Variance 

SOURCES OF VARIANGE s.s. d.f. N..S. l la; Eol 
Between trees 1698044.3.0 5 (MST).3396089.0 6 .. 84 2./J3 .3.58 

Within trees 

Leve le 15027.30.0 1 15027.30.0 ,3.0.3 4.11 7 • .39 
Quadrants 1.382472.0 3 460824.0 0.9.3 2.86 4.38 
Leve1s x Quadrants 1162137.0 3 .387379.0 0.78 2.86 4 • .38 
Error 17.378136.0 .35 (HSR) 496518.0 0 0 0 

-x = 547.77 % S.E. = 48.56 

S.E. (SX) = 265.99 c.v.11 = 15.3.7 



Species: I.epidosaphes ulmi (L.) 
Stage sampled: Desiccated larvae 1 
Sample: 2 leaf clusters 

CXCIII 

Date of sampling: June 11, 1964. 
location: Ile Bizard, Que. 

Counts 

I.evel trA" leval tiB" 

Tree 
No. QUADRANTS Total QUADRANTS 

N s E w "A" N s E w 

1 577 282 650 129 16.38 781 749 .347 511 

2 .318 1.39 90 1.38 685 68.3 55 19.3 78 

.3 24 11 16 .32 8.3 54 626 24.3 .32 

4 1 4 0 11 16 4 .3 .3 1 

5 8 0 5 20 .3.3 62 0 21 48 

6 10 17 12 27 66 19 10 12 59 

Total 9.38 45.3 77.3 .357 2521 160.3 144.3 819 729 

Analysis of Variance 

SOURCES OF VARIANCE ~· 
Between trees 1471717.0 

Within trees 

I.eve1s 89528.0 
Quadrants 9246.3.0 
leve ls x Quadrants 40708.0 
Error 784897.0 

= 148.23 

S.E. (~) = 78.31 

d.f. 

5 

1 
.3 
.3 

35 

M. S. l 
(NST)294.34.3.0 1.3.1 

89528.0 .3.99 
.30821.0 1 • .37 
1.3569.0 0.61 

(MSR) 22426.0 0 

% S.E. = 52.83 

c. v . .s = 180.90 

Total Total 
"B" (A+B) 

2.388 4026 

1009 1694 

955 10.38 

11 27 

1.31 164 

100 166 

4594 7ll5 

lo5 Ln 
2.48 .3.58 

4.11 7 • .39 
2.86 4-.38 
2.86 4·.38 

0 0 



CXCIV 

Species: Lepidosaphes ulmi (L.) 
Stage sampled: Unhatched eggs 
Sample: 2 leaf clusters 

Date of Sampling: June 11, 1964. 
Location: Ile Bizard, Que. 

Counts 

Iavel "A" Ievel "Bn 

Tree 
No. QUADRANTS Total QUADRANTS Total Total 

N s E w "A" N s E w "B tt (A+B) 

1 10447 4814 8876 12497 36634 5841 1795 3148 3349 14133 50767 

2 911 1184 64 752 2911 10718 242 3970 331 15261 18172 

3 79 0 32 9 120 302 1331 1722 13 3.368 3488 

4 0 0 0 20 20 0 0 0 0 0 20 

5 5 0 1 27 33 496 1 41 71 609 642 

6 13 9 0 10 32 97 0 4 32 133 165 

Total 11455 6007 8973 13315 39750 17454 3369 8885 3796 33504 73254 

Ana1ysis of Variance 

SOlJRCES OF V liHIA!.1CE â&· d.r. M. S. l. los !:o1 

Between trees 253219714.0 5 (MST)50643943.0 10.30 2.1J3 3.58 

Within trees 

Levels 812761.0 1 812761.0 0.165 4.11 7.39 
Quadrants 16149752.0 3 5383251.0 1.09 2.86 4·38 
Leve1s x Quadrants 10317751.0 3 3439250.0 0.70 2.86 4·38 
Error 172149245.0 35 (MSR) 4918550.0 0 0 0 

= 1526.13 %S .,.,. -• .l!l. - 67.30 

S.E. (SX) = 1027.15 



Species: Iepidosa.phes ulmi (L.) 
Stage sampled: Larvae 2 
Sa.mple: 2 leaf clusters 

cxcv 

Date of sampling: Ju~ 7, 1964. 
location: Ile Biza.rd, Que. 

Counts 

Leval "Ait Leval "B" 
Tree 
No. QUADRANTS Total QUADRANTS 'lbta.l 'lbta1 

N s E w "A" N s E w "Bit (A.+B) 

1 2.30 69 56 177 532 562 90 49 20 721 125.3 

2 235 246 .398 201 1080 2 50 103 822 977 2057 

3 146 0 46 0 192 51 163 114 62 .390 582 

4 1 194 0 0 195 1 209 0 0 210 405 

5 7 11 5 16 .39 0 18 .34 476 528 567 

6 24 11 2 41 78 41 2 25 0 68 146 

Total 643 531 507 435 2ll6 657 532 325 1380 2894 5010 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. 5!:1· M. S. l. !o5 !ol 
Between trees 307934.0 5 (MST)61587.0 2 .. 53 2.48 3.58 

Within trees 

Ieva1s 12610.0 1 12610.0 0.52 4.11 7.39 
Quadrants 44284.0 3 14761.0 0.61 2.86 4.38 
Leva1s x Quadrants 64585.0 3 21528.0 0.88 2.86 4·38 
Error 853843.0 35 (P1SR)24J96.0 0 0 0 

= 104.38 % S.E. = 34.32 

S.E. (SX) = 35.82 c.v.11 = 113.28 



Species: lepidosa.phes ~ (1.) 
Stage sa.mplad: Predated larvaa 2 
Sampla: 2 lea.f' clusters 

Counts 

level "A" 
Tree 

No. QUADRANTS Total 
N s E w trAtt 

1 131 34 17 91 273 

2 56 20 74 65 215 

3 41 0 10 0 51 

4 0 li 0 0 11 

5 0 3 0 1 4 

6 0 0 0 4 4 

Total 228 68 101 161 558 

N 

123 

CXCVI 

Date of sampling: July 71 1964. 
Location: Ile Bizard, Que. 

urval 11B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

49 32 11 215 488 

1 7 34 178 38 253 

5 26 27 11 69 120 

0 7 0 0 7 18 

0 2 2 36 40 44 

"" 0 1 0 3 7 " 
131 91 96 236 372 930 

Analysis of Variance 

SOURCES OF VARLL~CE ~. 9...t.!· 

Between trees 21839.0 5 

Within trees 

Levels 721.0 1 
Quadrants 11196.0 3 
Levels x Quadrants 578.0 3 
Error 44173.0 35 

= 19.38 

S.E. (SX) = 9.54 

M. S. l 
(MST) 4368.0 3.46 

721.0 0.57 
3732.0 2.96 

193.0 0.15 
(MSR) 1262.0 0 

% S.E. = 49.23 

c.v.~ = 162.52 

lo5 lol 
2.48 3.58 

4.ll 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: lepidosaphes ulmi (L.) 
Stage sam.pled: !!• malus and otbers 
Sam.ple: .2 leaf clusters 

Counts 

level "A" 
Tree 
No. QUA.DRANTS Total 

N s E 'W "A" 

1 11 .2 .24 .22 59 

2 27 9 .27 15 78 

.3 9 0 .2 0 11 

4 0 2 0 0 2 

5 0 2 0 0 2 

6 0 0 0 0 0 

Total 47 15 5.3 37 152 

N 

24 

0 

0 

0 

0 

0 

24 

CXCVII 

Da.te of sam.pling: July 71 1964. 
IJJcation: Ile Bizard, Que. 

I.evel ttB" 

QUADRANTS Total Total 
s E 'W "B" (A+B) 

; 0 0 29 88 

0 1.3 1 14 92 

.3 .3 7 1.3 24 

1 0 0 1 .3 

1 0 .3 4 6 

0 0 0 0 0 

10 16 11 61 21.3 

Analysis of Variance 

SOURCES OF VARIANCE ~. sL.f. 

Between trees 1159.0 5 

Within trees 

I.evels 17.3.0 1 
Quadrants n6.o .3 
Levels x Quadrants 44.0 .3 
Error 1454.0 .35 

S.E. (Si) = 2.20 

M. S. E 

(MST) 2.31.8 5.59 

(MSR) 

17.3.0 4-17 
.38.7 0.9.3 
14.7 0 • .35 
41.5 0 

% S.E. = 49.55 

c.v • .u = 157.5 

lo5 fol 
2.48 .3.58 

4·11 7 • .39 
2.86 4 • .38 
2.86 4.38 

0 0 



Species: üpidosapbes ulmi (L.) 
Stage sampled: La.rvae 2 
Sample: 2 leaf clusters 

leval "A" 
Tree 
No. QUADRANTS 

N s E w 

l 47 S2 .32 1.36 

2 .36 461 416 426 

.3 419 .3 42 9 

4 119 .34 lS 2 

5 14 .3S l2 .3 

6 57 5 0 .39 

Total 692 62.3 520 615 

Counts 

Total 
"A tt N 

297 gg 

1.3.39 0 

47.3 .3.32 

17.3 2 

67 10 

101 42 

CXCVIII 

Date of sampling: July 20, 1964. 
location: Ile Biza.rd, Que. 

leval "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

77 44 27 2.36 5.3.3 

2.3S 129 .3.36 70.3 2042 

15 2 0 .349 S22 

53 0 2 57 2.30 

6 l 52 69 1.36 

0 15 3 60 161 

2450 474 .389 191 420 1474 .3924 

Analysis of Variance 

SOURCES OF VARIANCE s.s. !!4:· M. S. r lo5 .Eo1 

Between tree s 3.32570.0 5 (MST)66514.0 5.37 2.48 3.58 

Witbin trees 

levals 19845.0 1 19845.0 1.60 4.11 7 • .39 
Quadrants 9250.0 .3 .308.3.0 0.25 2.86 4.38 
Levels x Quadrants 867.0 .3 289.0 0.02 2.86 4 • .38 
Error 4.3.3759.0 .35 (MSR)l2.39.3.0 0 0 0 

= 81.75 % S.E. = 45.54 

S.E. (Sx) = .37.2.3 c.v.!! = 147.6 



Species: I.epidosaphes ~ (L.) 
Stage sampled: Predated larvae 2 
Samp1e: 2 leaf clusters 

Counts 

Ievel "A" 
Tree 
No. QUADRANTS Total 

N s E w "A" 

1 30 8 1 1;3 87 

2 13 261 237 118 629 

3 218 0 4 0 222 

4 13 2 2 2 19 

5 2 6 0 1 9 

6 13 0 0 3 16 

Total 289 277 244 172 982 

N 

39 

0 

119 

0 

0 

11 

169 

CICIX 

Date of samp1ing: Ju1y 20, 1964. 
Location: Ile Bizard, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

22 14 5 80 167 

47 74 163 284 913 

3 1 0 123 345 

7 0 2 9 28 

1 1 31 33 42 

0 3 2 16 32 

80 93 203 545 1527 

Ana1ysis of Variance 

SOURCES OF VARLL~CE ~. d.f. 

Be twee n tree s 74429.0 5 

Wi thin tree s 

I.eve1s .3979.0 1 
Quadrants 706.0 3 
Leve1s x Quadrants 2435.0 3 
Error 111266.0 35 

= 31.81 

S.E. (SX) = 17.61 

14.S. F 

(MST) 14886.0 4.68 

3979.0 1.25 
235.0 0.07 
812.0 0.26 

(MSR) .3179.0 0 

% S.E. = 55.36 

c. v.n = 180.5 

lo5 lal 

2./;3 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: H· malus and others 
Sample: 2 leaf clusters 

Counts 

Level 11A" 

Tree 
No. QUADRANTS Total 

N s E w tt A tt 

1 2 5 0 5 12 

2 1 43 42 139 225 

3 37 0 4 0 41 

4 4 2 2 2 10 

5 4 1 1 1 7 

6 1 0 0 4 5 

Total 49 51 49 151 300 

N 

68 

0 

.36 

1 

1 

5 

111 

cc 

Date of sampling: July 20, 1964. 
location: Ile Biz&rd, Que. 

Level "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

27 5 2 102 114 

10 12 26 48 273 

4 1 0 41 82 

7 0 0 8 18 

0 0 48 49 56 

0 2 0 7 12 

20 76 255 555 

Analysis of Variance 

SOü~CES OF VARIANCE s.s. d.f. 

Between trees 5815.0 5 

Within trees 

Levels 42.0 l 
Quadrants 1224.0 3 
Levels x ~uadrants 818.0 .3 
Error 20121.0 35 

x 

S.E. (SX) = 4.92 

M. S. r 
(l-lST) 116.3.0 2.02 

(MSR) 

42.0 0.07 
400.0 0.71 
272.7 0.47 
574.9 0 

% S.E. = 42.56 

C. V.,n = 136.67 

lo5 lo1 
2./.$ 3.58 

4·ll 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: LepidosaE_he s ulmi (t.) 
Stage sampled: .Ad.ul ts 
Sample: 2 leaf' clusters 

I.evel "A" 
Tree 

No. QUADRANTS 
N s E w 

l 28 26 47 13 

2 15 368 23 78 

3 140 0 6 l / 

4 4 2 11 2 

5 18 2 5 24 

6 8 83 0 5 

Total 213 490 92 123 

Counts 

•rotal 
"A" N 

114 22 

484 9 

156 70 

19 29 

49 22 

96 6 

918 158 

CCI 

Date o~ sampling: July 28, 1964. 
Location: Ile Bizard, Que. 

Leval "B" 

QUADRANTS 'lbtal Total 
s E \~ "B" (A+B) 

20 19 36 97 211 

177 9 170 365 849 

0 8 0 78 234 

20 49 13 111 130 

315 0 20 357 406 

9 5 1 21 117 

541 90 240 1029 1947 

Ana1ysis of Variance 

SOùRCES OF VARIANCE ~. ~- ~· E Eo; Eo1 

Between trees 47936.0 5 (MST) 9587.0 1.84 2.48 .3.58 

Within trees 

lavels 257.0 1 257.0 0.05 4.11 7.39 
Quadrants .34816.0 3 11605.0 2.23 2.86 4.38 
Leve1s x Quadrants 1353.0 3 451.0 0.09 2.86 4.38 
Error 182465.0 35 (MSR) 521.3.0 0 0 0 

% s.E. = 34.84 

S.E. (SX) = 14.13 c.v.~ = 103.07 



Species: lapidosaphes ulmi (L.) 
Stage sampled: Predated adults 
Sa.mple: 2 leaf clusters 

I.evel "A" 
Tree 

No. QUADRANTS 
N s E w 

1 1 3 1 0 

2 1 211 13 .34 

3 14 0 2 0 

4 0 0 0 0 

5 5 0 0 0 

6 1 4 0 0 

Total 22 218 16 .34 

Counts 

Total 
"A" 

5 

259 

16 

0 

5 

5 

290 

N 

6 

2 

2.3 

.3 

1 

2 

.37 

CCII 

Date of sampling: July 28, 1964. 
L:>cation: Ile Bizard, Que. 

Leval "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

0 0 17 2.3 28 

108 2 67 179 4.38 

0 .3 0 26 42 

4 2 2 11 ll 

83 0 2 86 91 

3 0 0 5 10 

198 7 88 .3.30 620 

Ana1ysis of Variance 

SOURCES OF VARIANCE ~. hl· M. S. l lo5 ÎOl 

Between trees 17.354.0 5 (MST) .3471.0 3.34 2.48 .3.58 

Within trees 

leve la 33.0 1 3.3.0 0.0.3 4.11 7.39 
Quadrants 7988.0 .3 2663.0 2.56 2.86 4 • .38 
Levels x Quadrants 269.0 .3 89.7 0.09 2.86 4.38 
Err or .36412.0 .35 (MSR) 1040.0 0 0 0 

--
2 = 12.91 % S.E. = 65.84 

S.E. (Si) = 8.50 c.v.n = 205·4 



cern 

Species: Ispidosaphes ulmi (L.) Date of sampling: July 28, 1964. 
Stage sampled: H· malus and others Location: Ile Bizard, Que. 
Sa.mple: 2 leaf c1usters 

Counts 

I.svel "A" I.eve1 "B" 
Tree 
No. QUADRANTS Total QUADRANTS 

N s E w "A" N s E w 

1 5 1 11 10 27 4 2 5 9 

2 6 66 13 6 91 4 121 12 66 

.3 11 1 6 1 19 12 0 9 0 

4 0 0 2 1 .3 0 7 2 0 

5 3 0 2 6 11 0 32 0 1 

6 2 0 0 0 2 6 0 0 0 

Total 27 68 .34 24 153 26 162 76 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.r. 
Between trees 742.3.0 5 

Within trees 

I.evels 403.0 1 
Quadrants 1670.0 .3 
leve 1s x Quadrants 562.0 3 
Error 11499.0 35 

= 9.27 

M. S. E 
(MST) 1484.6 4-52 

(MSR) 

403.0 1.23 
556.7 1.69 
187 • .3 0.57 
.328.5 0 

% S.E. = 59.98 

c.v.!! = 185.7 

Total 
t1Bll 

20 

203 

21 

9 

33 

6 

292 

los 
2.48 

4.11 
2.86 
2.86 

0 

Total 
(A+B) 

47 

294 

40 

12 

44 

s 

445 

Eol 

.3.58 

7 • .39 
4 • .38 
4 • .38 

0 



Species: Iepi.dosaphe s ulmi {L.) 
Stage sa.m.pled: Adults 
Sample: 2 lea.f c1usters 

Ieve1 '1A11 

Tree 
No. QUADRANTS 

N s E w 

1 87 9 4 37 

2 42 514 140 107 

3 44 0 0 167 

4 3 1S 0 0 

5 6 24 4 35 

6 9 19 8 8 

Total 191 584 156 354 

Counts 

Total 
"A" 

137 

803 

211 

21 

69 

44 

1285 

N 

47 

12 

9 

3 

6 

8 

85 

CCIV 

Date of sampling: August 3, 1964. 
location: Ile Bizard, Que. 

Leve1 "B" 

QUADRANTS Total Total 
s E w nBn {A+B) 

59 42 68 216 353 

32 28 0 72 875 

228 4 2 243 454 

3 54 l 61 82 

11 29 5 51 120 

27 6 0 41 85 

360 163 76 684 1969 

Analysis of Variance 

SOURCES OF VARIANCE s.s. d.f. M. S. l lo; lo1 

Between trees 59817.0 5 (MST)l1963.0 1.79 2.48 3.58 

Witbin trees 

Levels 525.0 1 525.0 0.08 4.11 7.39 
Quadrants 23728.0 3 7909.0 1.19 2.86 4.38 
Leve1s x Quadrants 4037.0 3 1346.0 0.20 2.86 4.38 
Error 233650.0 35 (t.fSR) 6676.0 0 0 0 

= 41.02 % S.E. = 38.47 

S.E. (Sr} = 15.78 c.v • .n = 111.78 



Species: Ispidosaphes ulmi (L.) 
Stage sa.m.pled: Predated adults 
Sample: 2 leaf clusters 

Leval 11A11 

Tree 
No. QUADRANTS 

N s E w 

1 29 1 0 19 

2 14 345 SJ 77 

3 lS 0 0 55 

4 0 6 0 0 

5 0 0 0 2 

6 2 0 1 1 

Total 63 352 84 154 

Counts 

Total 
"Au 

49 

519 

73 

6 

2 

4 

653 

N 

18 

ccv 

Date of sampling: August J, 1964. 
Location: Ile Bizard, Que. 

leval "B" 

QUADRANTS Total Total 
s E w "B" (A+B) 

18 13 34 83 132 

4 17 25 0 46 565 

3 124 4 0 Dl 204 

1 1 s 0 10 16 

3 1 3 1 s 10 

1 7 1 0 9 D 

JO l6S 54 35 2S7 940 

Analysis of Variance 

SOURCES OF VARDU~CE ~- d.f. M. s. F los loi 
Between trees 28941.0 5 (MST) 57SS.O 2.15 2.48 3.5S 

Within trees 

I.evels 2791.0 1 2791.0 1.04 4.11 7.39 
Quadrants 9410.0 3 3136.7 1.17 2.S6 4.3S 
Levels x Quadrants 1376.0 3 45S.7 0.17 2.86 4.3S 
Error 94151.0 35 (MSR) 2690.0 0 0 0 

x = 19.58 % S.E. = 56.18 

S.E. (SX) = 11.0 



• 

Species: Lepidosaphes ~ (L.) 
Stage sampled: Ii• ~ and others 
Sample: 2 leaf clusters 

Counts 

leval "A" 
Tree 
No. QUJLDRANTS Total 

N s E w "A" 

1 29 6 4 12 51 

2 24 837 70 175 1106 

3 10 5 3 108 126 

4 0 2 0 2 4 

5 1 2 0 2 5 

6 2 1 0 4 7 

Total 66 853 77 303 1299 

CCVI 

Date of sampling: August 3, 1964. 
IDeation: Ile Biza.rd, Que. 

Level "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

50 37 21 33 141 192 

4 1 12 0 17 1123 

5 93 6 2 106 232 

1 1 5 0 7 11 

4 1 2 3 10 15 

5 0 2 0 7 14 

69 133 38 288 1587 

Ana1ysis of Variance 

SOURCES OF VARIAl~CE s.s. d.f. 

Between trees 116575.0 5 

Wi thin tree s 

Leve1s 21294.0 1 
Quadrants 41057.0 3 
Levels x Quadrants 27829.0 .3 
Error 504678.0 35 

= 3.3.06 

s.E. (SX) = 22.05 

M. S. l 

(MST)23.315.0 1.62 

21294.0 1.48 
1.3686.0 0.95 
9276.0 0.64 

{HSR)l44l9.0 0 

% S.E. = 66.70 

c. v.n = 189.0 

!:o5 lol 

2.48 3.58 

4-11 7 • .39 
2.86 4-38 
2.86 4.38 

0 0 



Species: Lepidosaphes ~ (L.) 
Stage sampled: Adults 
Sample: 2 leaf clusters 

Leval "An 

·rree 
No. QUADRANTS 

N s E w 

1 104 23 lS 35 

2 184 315 1 122 

3 5 6 45 100 

4 15 1 s 3 

5 2 22 6 80 

6 35 40 11 72 

Total 345 407 89 412 

O::>unts 

Total 
nAn 

lSO 

622 

156 

27 

110 

158 

1253 

CCVII 

Date of sa:mpling: August 11, 1964. 
Location: Ile Bizard, Que. 

Level "B" 

QUADRANTS Total Total 
N s E w "Bn (A+B) 

35 94 76 51 256 436 

20 45 10 135 210 832 

50 147 0 72 269 425 

11 395 76 1 483 510 

15 28 1 28 72 182 

34 334 10 5 383 541 

165 1043 173 292 1673 2926 

Analysis of Variance 

SOURCES OF VOOANCE s.s. d.f. M.S. l Eo5 !:al 

Between trees 27742.0 5 {MST) 5548.0 0.86 2.48 3.58 

Within trees 

Levels 3675.0 1 3675.0 0.57 4.11 7.39 
Quadrants 65541.0 3 21847.0 3.42 2.86 4.38 
Leve 1s x Quadrants 34521.0 3 11507.0 1.80 2.86 4.38 
Error 223491.0 35 (HSR) 6385.0 0 0 0 

x :: 60.95 % S.E. :: 17.54 

S.E. (SX) :: 10.7 c.v.s = 12.3 



Species: ~pidosapbes ulmi (L.) 
Stage sampled: Predated adults 
Sample: 2 leaf clusters 

Ievel "A" 
Tree 
No. QUADRANTS 

N s E w 

1 25 2 2 27 

2 160 223 0 116 

3 0 2 2 48 

4 0 0 1 0 

5 0 8 0 2 

6 4 4 1 6 

'lbtal 189 239 6 199 

Counts 

1btal 
"A" 

56 

499 

52 

1 

10 

15 

633 

CCVIII 

Date of sampling: August 11, 1964. 
IDeation: Ile Bizard, Que. 

leve 1 "B 11 

QUADRANTS Total 1bta1 
N s E w "B" (A+B) 

10 68 47 13 138 194 

5 44 7 111 167 666 

45 137 0 54 236 288 

0 91 0 0 91 92 

0 2 0 25 27 37 

25 216 3 1 245 260 

85 558 57 204 904 1537 

Analysis of Variance 

SOURCES OF VARIANCE ~- d.f. M. S. F !05 lol 

Between trees 30980.0 5 (MST) 6196.0 2.70 2./J3 3.58 

Within trees 

~vela 1530.0 1 1530.0 0.67 4.11 7.39 
Quadrants 23839.0 3 791/:>.0 3.1/:> 2.86 4.38 
leve ls x Quadrants 8071.0 3 2690.0 1.17 2.86 4.38 
Error 80305.0 35 (MSR) 2294.0 0 0 0 

-x = 32.02 % S.E. = 35.48 

S.E. {~) = 11.36 c.v • .n = 1o9.2 



Species: lepidosaphes ulmi (L.) 
Stage sampled: Parasitized adults 
Samp1e: 2 leaf' c1usters 

Counts 

Level "A" 
Tree 
No. QUADRANTS Total 

N s E t-1 "A" 

1 0 0 0 0 0 

2 0 0 0 0 0 

3 0 2 0 0 2 

4 0 0 0 0 0 

5 0 11 0 8 19 

6 0 5 0 0 5 

Total 0 18 0 8 26 

CCIX 

Date of samp1ing: August 11, 1964. 
Location: Ile Bizard, Que. 

Leve1 llBII 

QUADRANTS Total 'lbta.l 
N s E w "B" (A+B) 

0 2 0 0 2 2 

0 0 0 0 0 0 

0 0 0 2 2 4 

5 7 0 0 12 12 

1 1 0 0 2 21 

1 0 3 0 4 9 

7 10 3 2 22 48 

Ana.lysis of Variance 

SOURCES OF VARiru~CE ~- d.f. M. S. l lo5 lol 
Between trees 37.75 5 (MST) 7.55 1.48 2.48 3.58 

Within trees 

levels 0.33 1 0.33 0.065 4.11 7.39 
Quadrants 30.5 3 10.17 1.99 2.86 4 • .38 
Levels x Quadrants 12.83 3 4.28 0.84 2.86 4.38 
Error 178.59 35 (MSR) 5.10 0 0 0 

= 1.0 % S.E. = 40.0 

S.E. (SX) = 0.4 C. V.Jl = 109.0 



Species: !J:lpidosaphes ~ (L.) 
Stage sam.pled: !!· ~ and otbers 
Sample: 2 leaf' clusters 

Counts 

Ievel "A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 30 4 14 62 llO 

2 48 8 0 25 81 

3 5 2 1 70 78 

4 2 0 0 2 4 

5 2 0 1 2 5 

6 4 2 0 0 6 

Total 91 16 16 161 284 

ccx 

Date of sampling: August 11, 1964. 
location: Ile Bizard, Que. 

!J:lvel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

28 87 92 17 224 334 

30 4 6 170 210 291 

9 42 3 38 92 170 

0 J.h 0 0 46 50 

0 5 0 5 10 15 

16 298 1 0 315 321 

83 482 102 230 897 1181 

Analysis of Variance 

SOURCES OF VARIAJJCE s.s. d.f. M. S. I lo5 lol 
Betwen trees 12305.0 5 (MST)2/1Jl.O 1.00 2.48 3.58 

Within trees 

!J:lvels 7829.0 1 7829.0 3.19 4.11 7.39 
Quadrants 8032.0 3 2677.0 1.09 2.86 4.38 
Levels x Quadrants ll286.0 3 3762.0 1.53 2.86 4.38 
Error 85889.0 35 (l1SR)2454.0 0 0 0 

= 24.60 % S.E. = 29.11 

S.E. (SX) = 7.16 c.v • .n = 2.3.54 



Species: Lepidosaphes ulmi (L.) 
Stage saznpled:. Adults 
Sample: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 13 26 .32 40 

2 .39 284 74 161 

3 .34 0 0 .3.3 

4 1.6 1 s 1 

5 2 .31 0 75 

6 5 50 9 52 

Total 139 .392 12.3 .362 

Counts 

Total 
"A" 

lll 

558 

67 

56 

108 

116 

1016 

CCXI 

Date of sampling: August 26, 1964. 
Location; Ile Bizard, Que. 

level "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

.36 25 66 9 136 247 

14 60 .30 510 614 1172 

.3 0 0 0 .3 70 

1 24 5 2 .32 88 

17 1 9 10 .37 145 

.32 6 8 0 46 162 

10.3 116 118 5.31 868 1884 

Ana1ysis of Variance 

SOURCES OF VARI&~CE ~. hl· 
Between trees 112866.0 5 

Within trees 

levels 1.65.3 1 
Quadrants 2.3732.0 .3 
Leve1s x Quadrants 8.3819.0 .3 
Error 111914.0 .35 

-x 

S.E. (SX) = 21.7 

M. S. F 

(MST)2257.3.0 7.06 

465.3 0.15 
7911.0 2.47 

279.39.6 8.74 
(HSR) .3197. 54 0 

% S.E. = 55.28 

c. v.n = 168.15 

Eo5 lor 
2.48 .3.58 

4.11 7 • .39 
2.86 4 • .38 
2.86 4 • .38 

0 0 



Species: lepidosaphes ~ (L.) 
Stage sampled: Predated adQ1ts 
Sa:mple: 2 1eaf clusters 

leve1 11A" 
Tree 
No. QUADRANTS 

N s E w 

1 10 4 17 37 

2 37 268 72 161 

3 32 0 0 14 

4 8 0 1 0 

5 0 1 0 19 

6 2 11 3 27 

Total 89 284 93 258 

0::> unts 

Total 
"Ait 

68 

538 

46 

9 

20 

43 

724 

CCXII 

Date of sampling: AQgQst 26, 1964. 
Location: Ile Bizard, Que. 

level 11Bif 

QUADRANTS Total Total 
N s E w "Btt (A+B) 

25 19 48 9 101 169 

12 59 24 505 600 ll38 

0 0 0 0 0 46 

1 17 2 0 20 29 

11 0 3 1 15 35 

13 0 5 0 18 61 

62 95 82 515 754 1478 

Analysis of Variance 

SOUJWES OF VARIAl'JCE s.s. ~. 

Between trees 66983.5 5 

Within trees 

levels 18.75 1 
QQadrants 20?o6.o 3 
leve1s x QQadrants 8533.25 3 
Errer 230046.; 35 

-x = 30.79 

S.E. (~) = 16.6 

III. S. l 

(MST)13396.6 2.07 

18.75 0.003 
6902.0 1.0; 
2844.0 0.43 

(l1SR) 6572.7 0 

% S.E. = 52.21 

c.v.n = 162.92 

lo5 ÎOl 

2.48 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 



Species: ,!.epidosaphes ulmi (L.) 
Stage sampled: li• ~ and others 
Sample: 2 lea.f clusters 

Counts 

Level ''A" 
Tree 

No. QUADRANTS Total 
N s E w "A" 

1 17 0 3 7 27 

2 39 279 75 162 555 

3 28 0 0 37 65 

4 14 0 0 0 14 

5 0 2 0 47 49 

6 0 11 7 12 30 

Total 98 292 85 265 740 

CCXIII 

Date of sampling: August 26, 1964. 
Location: Ile Bizard, Que. 

revel "B" 

QUADRANTS Total Total 
N s E w "B" (A+B) 

18 0 52 9 79 106 

9 53 25 539 626 1181 

0 0 0 0 0 65 

2 33 3 0 38 52 

6 1 4 1 12 61 

6 0 0 0 6 36 

41 87 84 549 761 1501 

Ana1ysis of Variance 

SOURCES OF VARIANCE s.s. d.f. 

Between trees 130306.0 5 

Within trees 

Levels 9.19 1 
Quadrants 24239.0 3 
Levels x Quadrants 10402.0 3 
Error 202897.0 35 

= 31.2? 

S.E. (SX) = 23.30 

M. S. l 

(MST)26061.0 4.49 

9.19 0.16 
8079.7 1.39 
346?.0 0.60 

(}.:1SR) 5797.0 0 

% S.E. = 74.51 

c.v.11 = 229.68 

los lo1 
2.$ 3.58 

4.11 7.39 
2.86 4.38 
2.86 4·38 

0 0 



Species: Lepidosaphes ulmi (L.) 
Stage sampled: Adults 
Sa.mple: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N c E w ... 

1 26 50 19 22 

2 10 164 0 156 

.3 0 9 15 0 

4 6 22 2 0 

5 2 1 1 .39 

6 0 20 0 23 

Total 44 266 37 240 

CCXIV 

Date of sampling: September 2.3, 1964. 
Location: Ile Bizard, Que. 

Counts 

Leval "B" 

Total QUADRANTS Total Total 
"A" N s E w "B" (A+B) 

117 6 29 27 14 76 19.3 

3.30 12 78 24 81 195 525 

24 4 3 0 27 .34 58 

.30 0 1 0 .3 4 34 

43 4 0 4 7 15 58 

4.3 5 34 2 7 48 91 

587 31 145 57 139 372 959 

A.nalysis of Variance 

SOURCES OF VARIANCE s.s. d.f. M. S. r lo5 lo1 

Between trees 21969.0 5 (MST)4393.8 6.24 2.48 3.58 

Within trees 

Leve1s 96.3.0 1 963.0 1.36 4·11 ?.39 
Quadrants 8091.0 .3 2697.0 .3.83 2.86 4.38 
Levela x Quadrants 1155.0 3 385.0 o.;; 2.86 4-38 
Error 24647.0 35 (IviSR) 704.0 0 0 0 

-x = 19.97 % S.E. = 47.87 

S.E. (Si) = 9.56 c.v • .n = 147.0 



Species: I.epidosaphes ul.mi (L.) 
Stage sa.mpled: Predated adults 
Sample: 2 leaf clusters 

Level "A" 
Tree 
No. QUADRANTS 

N s E w 

1 19 15 9 15 

2 10 163 0 156 

3 0 6 12 0 

4 4 5 1 0 

5 0 0 0 22 

6 0 3 0 8 

Total 33 192 22 201 

ccxv 

Date of sampling: September 23, 1964. 
Location: Ile Bizard, Que. 

Counts 

Level "B" 

Total QUADRANTS Total Total 
"A" N s E w "B" (A+B) 

58 5 23 17 11 56 114 

329 10 73 23 80 186 515 

18 3 3 0 26 32 50 

10 0 0 0 0 0 10 

22 0 0 0 0 5 27 

11 4 6 1 6 17 28 

448 22 105 41 128 296 744 

Analysis of Variance 

SOURCES OF VARIANCE .â.:..2· d.f. 

Between trees 23759.75 5 

Within trees 

l.Bvels 481.33 1 
Quadrants 5421.66 3 
Leve1s x Quadrants 634.0 3 
Error 35 

x = 15.50 

S.E. (SX) = 9.95 

M. S. ! 

(MST)4751.95 6.65 

481.33 0.67 
1807.22 2.53 
211.33 0.29 

(MSR) 713.66 0 

% S.E. = 64.19 

c.v.!! = 196.72 

!o5 !al 

2.JJ3 3.58 

4.11 7.39 
2.86 4.38 
2.86 4.38 

0 0 

< 



CCXVI 

Speoies: :{_.aJ:2idosaphes .!a1:m! (L.) 
Stage sampled: H· malus and others 
Sample: 2 leaf olusters 

Date of sampling: September 2.3, 1964. 
Location: Ile Bizard, Que. 

Counts 

Level "A" Level "B" 
Tree 
No. QUADRANTS Total QUADRANTS 

N s E w "A" N s E w 

1 11 70 .37 7 125 10 .31 11 6 

2 .3 0 1 4 8 4 .3 1 1 

.3 2 2 0 0 4 4 0 0 .3 

4 2 20 2 0 24 0 2 0 0 

5 2 0 0 28 30 1 0 0 5 

6 0 4 0 1 5 0 6 0 1 

Total 20 96 40 40 196 19 12 16 

A.nalysis of Variance 

SOURCES OF VARIANCE s.s. 

Between trees 2740.89 

Wi thin trea s 

lave la 14.3.52 
Quadrants 211.0 
Leve1s x Quadrants 21.3.1.3 
Err or 5154.20 

S.E. (SX) = .3 • .38 

d.f. 

5 

1 
3 
3 

.35 

!:b§. .[ 

(MST) 548.17 3.72 

143.52 0.97 
70.3.3 0.47 
71.04 0.48 

(MSR) 147.26 0 

% S.E. = 52.56 

c.v.n = 163.28 

Total Total 
"B" (A+B) 

58 18.3 

9 17 

7 11 

26 50 

6 36 

7 12 

ll.3 309 

Eo; Eo1 

2.48 .3.58 

4.11 7 • .39 
2.86 4.38 
2.86 4.38 

0 0 

l 




