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BIOLOGY OF SOME OREGO 7 RAIN BEETLES ~ 

PLEOCO SPP . • SSOC! D I'rH FRUI'r 
TREES IN ~ ASC O !-m HOOD RIVER COUl~TIES 

INTR DUC'fi li 

In September, 1953, a decline of apple trees in 
. 

tho Hood River Valley s partly solved by the d soovcry 

that '.rubs of the c;onue leocoraa (Coleoptera: Scar baeida.e) 

were respons bl&. This was t he .firat r cord of leoooma 

ca. sing injury to orchard trees .in Oregon . To published 

records from 0 lifornia (19, P• 4hJ. and 48 ,. P• 114} noted 

gr bs of this [_enus tta.cKing roots of pear and apple. 

Virtually notl' in · w lmo n concerning th biology of 

th s group . Unti l recently, the genus Pleooom . has been 

scientific curiosity, because of the str ange h bits of 

the adults and their pr t1ve characters . Conseq t ently 

t hey h ve been collectors ' items ~d ublic tiona o he 

Lroup de lt primar ly with taxonomy and morphology. 

Several articles have been published, concerning the 

morphology of Pleoeoma larvae occurring in California 

(55, P• 84- 87; 60, P• 11-20; 26, P• 117•127 and 61 , 

P • 14- 17) . 

Credit tor d scovering and aseooiatin · the rubs 

vtith injury belongs to r . Vettnon Olney, then Researeh 

ss1stant n Entomology, tid-Columbia Branch Experiment 

Station, Hood Rivor, Oregon . A s urvey by l.r . Olney- in 
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the full and winter of 19$3, d solos d injury to be ide• 

spread in twenty or more orch rds in the Rood River 

Valley. Dr . Paul o. Ritcher , Ch irmlln, Dep rtment of 

Entomology, Oreson Stat Colleg , Corvallis, Oregon, 

identified th grub ' to genus . 

An economic ; robloz11 of e naider le nltude 

presented itself ., as th re o.r 12,000 acres ot: pome fruit 

trees in the Hood Riv r Valley, bi ch potent! lly c ld 

hosts of these grub(! . Foll rln , tbio , · in . rch 1954, · 

the crubs of l'leocoega ere found attacking ' roota of s c t 

oherrte at The Dalles . Approximately 6,uoo acres of tree 
' . ~. 

fruits are .ro in t his rea . 

One species , t • minor Linsley w s kno to occur 

in the Rood R ver Valley, since Hood R ver as ei~ d as 

the type looulity of this species <44, p • .52-.53) . al 

beetles, identified as _. crini t a Linsley era col~ cted 

in November, 1953, at the loc 11 ty hel"e grub injury was 

t r t f'ound . The sp ciee t The Dalles was identi fied 

Dr . E. G. Linsley, Depart. ent of E tomology and 

Parasitology, Un veruity of California, Barkeley1 0 11

fornia . 

Research wa ne dad to establ sb basic fact about 

these insects so th t intelli ont control e ure co d 

b d vised . Investi , at on of their biology a begun in 
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195.3, · y Mr . Vernon Olney under t h s~1pervi l on of 

Dr . Paul o. R1toher . Tpon t he res gn tion of r . Olney 

in l9S4, I continued the stud on Pleocoma 1n the ood 

River Valley and T e Dall s . 



R VIEW 0F THE GENUS PLEOCO 4 

Position of the enus Pleocoma in the Sc rabaeidae 

has been a controversial s ubject for many years . Thou h 

not settled, the opinion of many ~ork rs is th t it 

should follo the Geotrupini in a separ te tribe . Early 

workers had difficulty in studyin tho position of 

Pleocom~ because of the poor and limited m terial for 

both adult and larval forma ~ 

In 1856, LeConte (J4, P• 24) established th 

anus and described ! • ftmbri ta . LeConte s i of 

Pl ocoma, ttapparently belong1n to Dyna tidae" , follo d 

by soma ponderin concerning rosembls.nce to S:u;1chthus 

nd thneus , he stated, ttnoubt must• therefore, be onter

ta ned hether the genus should be pl ced with th 

D}~astidae or otrupidae" . 

This is ret ark ble , ns the d scription and 

pln.cement of the genus were basod on sin ·le tilated 

male, found at an unknown locality in California by 

Dr . Heermann. In t he words of Horn (30, P• 12) "The 

orir inal specimen :as badly mutilated, having be~n 

partially atan by a bird . Th oral or ans er destroyed, 

th abdomen entirely gone; one antennae and part of the 

legs remain d" . Possibly the typ locality 1s somewhere 

in El Dorado County, California, o.s Horn (30, p . 6) sto.t d 

he had obtained specimens of ~· f briata. from El Dorado 

County. F 11 (22 , P• 66) added further , "T males 
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in my coll ot!on from El Dor o Co . r undoubtedly typi

cal repressnt tives of fit1bP1ata" . 

In another art l cle, LeC nte said (36, • 40), 

"as th oral organs and th bdonan r e de tro d I 

cannot tell hetr r t ~i genu belon s to th Dyn tide 

or Geotrupidos ; n either c se 1 the four • jointed ant nnal 

club is equ lly rem rk bl • The affinitie , s f r s 

I can underst d the:m, ~ec to b r t h r with Geotrupes • 

LeConte in a foot - note to t} is rtlcl · ..1 ntlon d . ving 

p e mens resembling _. fimbriat • However, t h p c!mens 

nad seven agmented antennal clubs . In t hi a foot - note i 

ritten, " lt~ough agree_ng with Geotrupida in t he 

oleven- jo!n'ted antennae, th fo f t h ntenn e is 

entirely om lous in th t d ll!od roupa, t he 

small size of t e oral oreana wo ld seem to 1ndi c e a 

new r,ro p between Geotr pido.e Copr1daen . 

An addit1 nal note by LeConte (37 1 p . 71) described 

oral organs (t en from woodpeckor 's stonach) that he 

bel oved b longed to P . fimbri ta. I n summar_z ing , 

thou t the d t -led ch ractero ere auftieient to 

e tnbl h leoooma as a ne group r 1 ted to the 

Geotrupida d Copr dao, bu t with strong tendency 

to ard t Dynastld a group . Horn {30, P • 6) thou t 

t l:e description ,. y be long to ome other s pecies . 

Aft r placing Plooooma n th Dynastidae group in 18.S9$ 
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LoConte chan ed its status in 1861 by erectin - th 

tr:tbo Plooaomini d placing it lo er t the Gootrup n1 

(38, P • 128) . 

In a revie of th sy te atio posi tion of the 

g tlnus PleocoJna (1$, p . 126- 127) D vi rote, ' "otschulsl<:y, 

ho h d seen five spec· ens in the museum at st . Peters

urg , nd w1 th whom LeConte corr spondod, re .· arded the 

genu s llied to Ceratophys Fis 1er a divisJ.on,_ of 

Geotrup9s • Schaufuss •• , •••• concurred in this o ~nion, 

but noted similarity to sch . u 

Osten Sacken ($.5, P• 84-D7) eser: bed a __............................. 

larva f ound deep 1n the soil by ~r . Behr6ns of San Fran

cisco . Aft r com arinc t s larva. vi th an analytical 

table of lamellieorn larvae and a f larval descriptions 

of Geotrupid e , A1 hodi1dae 1 Coprid e &ld Trocid e, Osten 

Sacken st ted, "I soon erceive that the choi ce till 

lie bet e n Oeotl"llpidae and Trogid ott . .After some 

speoul t!on he favorod a rel tionship of lth 

Troe dae r t her than Geotrupidne . 0 ten Sack~n's closing 

remarks ere, "Altor;ether, tho material at hand for 

comparison are too meagre for a final decision upon the 

relationship of the larv " • LeConte (40 , P• 82) noted 

the characters of t!rls Pleocom larva, ju t fiod the 

placement of the genus as a distinct tribe noar TroJt: and 

eo2trures . 
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Gerstu Iter (24, p . 436-4.?0 d 72, P• 202-211) 

took iss•1e with LeConte and the early ork 1th leocoma 

adults , Gerstaker st ted he ould place leocom~ ·ith 

elolonthid e, or t least in ro p r ·emote from 

Geotrupini . Later (72, P• 210- 211) Gersttlker had gr ve 

doubts coneernlnf Osten SaCk n's description of 

Pleoooma larva, s t ting he tb u ,ht tb 1 urva des cribod 

as a larva belonc ng to the Luc nidao . 

Horn i edtately c e to the de£cns of LeConte 

and confi~ d the position of Pleocom ne r the 

Geotrupini . Ho lDO tated that t~e larva described by 

Osten cken w s truly a Ploocoma larv (30, p . 1-18; 

31, P• 144 and 32 P• 233-~3$) 

Pleocom s ,Jlaeed in the ubf ily Ploooomina 

by Arrow (2 , p , 484) . 
Lang {42, p , 252) favored the position th t 

Pleocom s ould follo • Geotru.plni · d pl ced th genu 

accordingly. 

Based on larval characteristics " Bovi and 

Craighead (6, P • 53) considered the enus subf 1ly, 

l?leoooroin e of the Scare.baoidae . 

P ulian (56, p •. 151·155) ftar studying external 

a.dul t o ltu~acters and tho male e;en1 to.lia of Pleocoma, 

bel eved th genus should be placed in a d stinot subf 1ly, 

Pleooom1nae in the f ily Oaotrupidae . In the 



8 

publication, Paulian pointed out the lack of detail in the 

l arval characters and figures as described by Osten 

Sacken. Because of this there is no indication of the 

position of Pleocoma. Paulian further noted this larva 

does not approach the Lucanidae as suggested by 

Gerstaeker . 

Based on their study of one Pleocoma larva, 

Hayes and Chang (26, p . 117· 127) are of the opinion this 

genus should be placed as a separate family, Pleocomidae. 

In 1947. Ritcher (60, p . ll- 20 ) described the 

larva of .!:· hirticollis vandyke! Linsley after comparing 

numerous larvae of t h is species wi th larvae of four 

other Pleocoma species . At this time , Ritcher considered 

placing Pl eocoma in a subfamil y close to , but distinct 

from Geotrupinae . 

F'oll owing the study of some unknown geotrupid 

larvae , 1tcher (6l , p . 3- 27) concurs with Paulian in 

t hat Pleocoma is a geotrupid genus. 
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REVIEW OF PLEOCOMA SPECIES IN WASCO 
AND HOOD RIVER COUNTIES, OREGON 

The three species, !• crini ta Linsley~ !· minor 

Linsley and £.. oregonens1s Le ch were described from 

either one or two male specimens. 'emales of the three 

species were unknown. 

Pleocoma crinita was described (44, p. 53·54) 
from two males, collected near Glenwood~ Klickitat 

County, Washington, in ay 1936. Though the type specimen 

is labelled as collected in ~y, long series collected 

by the writer were found only from October into March. 

Prior to 1953, £.. crinit was known f'rom one 

locality in Oregon (51, p. 145). The two males were 

collected January 29, 1931 at Mosier, Wasco County. by 

w. w. Lawrence. Males of P. cr1nita collected and-
submitted to Linsley were misidentified as £.. minor. 

R1tcher and Olney (62, p. 42) were in error when report• 

ing four males of !• minor being collected at Mosier, 

Ore on on October 23, 1930, by D. c. Gillespie. They 

further reported two of these specLmens were used when 

the species !• minor was described. Actually the collec

tion date of October 23, 1930, is associated with two 

specimens of !• minol' collected near Hood iver, Oregon, 

by D. c. Gillespie.. The other two specimens were £.. 

crinita and are associated with the data,. January 29, 1931, 
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osier, Wsco County, collected by W. w. Lawrence 

(51, p . 145) . The brief note appearing in Coleopterists 

Bulletin (63, p . 16) is in reference to ! • crinit and 

not ! • minor . 

Linsley (51, p . 145-146) published a paper 

based on over 100 male and 80 female ! • crinita from 

two localities in the Hood River alley, Oregon and a 

locality near Husum, Klickitat Count , Washington. 

Linsley modified the original description and noted 

differences in local populations . He also mentioned a 

fem le beetle collected at Pine Grove, Hood River County, 

·by Olney, which differed from the other females in the 

series . Comparison of this single female with a long 

series of ! · minor collected by the writer at Pine Grove 

and other localities , indicate that it is the later 

species . 

Males and females of P. crinita from widely 

separated sites in the Hood River Valley vary gre tly 

in size . ales range !'rom 19 to 24 mm., with an average 

of 21. 5 mm. in length and females range from 22·2 .5 mm., 

with an average of 24.7 mm. in length. * 

Two males served as the basis for the description 

of ! • !!!!B2.r by Linsley (44,, p. 52-53) . The e two males 

* Measured from the tip o·f one clypeal horn to the apex
of the elytron on the same side . 
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were collected near Hood River, October 23 , 1930 by 

D. c. illespie . At the time of the description, type 

specimens were noted as being of small siz (l mm. ) . 

In 1956, Linsley (50 , p . 122) briefly reviewed 

the species f• minor on the basis of 15 males collected 

from a woodland site in 1954 and 1955 and 7 females 

collected from the same locality. Many more males and 

females from this and other sites in Hood River County 

were collected in 1956 and 1957 . ales range in length 

from 17 . 5• 23 mm. and average 19. 8 mm., with length of 

females ranging from 21 to 29 mm. and averaging 24 mm. 

Pleocom oregonensis Leach (33, p . 186) was 

described in 1933, from a single male taken at Wasco , 

Sherman County, Oregon, in 1908 . A long series of 

males collected in W soo and Sherman County, range in 

length from 19 to 27 . 5 mm. and average 22 . 8 mm. Thirty 

eignt females collected from these s e localities 

range from 22 . 5 to 30 . 5 mm. in length and average 26. 7 mm. 
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A, KEYS TO .l .PLEOCO .A OF SCO 
A iD H OD 1 IVER .UNTI1.S , o EGO! 

L1nsl y (49, P• 61- 65) published key to the 

species of male and female Pleo~. nly m las of .!:• 

orini·ta
·, 

, ! • .1inor and .f• oregO·nen i g were char cter... zed 

in t s _key since t e females ere unknown . The follo in 

keys include females a ell s ales of all thro species . 

SEXES 

Ant nna1 l ellae lonr . Vertic 1 horn protn11ont , pointed 

at pex . Hind ~1ncs entire and functional •••••• al.es 

Ant nns.l 1 all short . Vertical om not pro nent, 

rounded t apex . Hind 1n vas tigial •••••••• fa.. 1 s 

!.ALES 

1. Antennal club with four long lamell e . Pronotal hairs 

usually absent . Bicolorous : pronotum dark "brown ; 

olytra 11 ht red- bro ·.. • ............... . 

~ntenn l club ith six r seven lon 1 ell e . ronot 1 

h irs nearly l1ays present . Unicolorous or bi • 

colorOUSJ if b1colorous pronotum li ht r in 

color ••••••••••••••••••••••••••••••••••• • ••••• 2 
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2 . edian longi tudinal ilpl~ossion of' p onotum 1th long 

reet hairs pres nt along tho ontire length and 

sc tt red ovor other portions of pronctum; 

pronotal puncta coarse . Color red- brown to bl ck• 

r own - ••••••• .If • • • • • • • • • • • • • • • • • • • • • • • • c.r ln1 t 

Ji e.dia.n lon 1tudinal i mpr s s ion of pronotum 1t' sh rt 

erect hairs limitod to t e anterior on - thi rd t o 

one· ha.lf o.nd usu lly bsent from ther portions 

of pronotum; pronotal uncta f ne . Bro - blaCk 

to black; pronot often reddl h· bl ak • • • nor 

•El ALES 

1. Antennal club t h four short lmnellae . Pronotal hairs 

us ally absent ••••••••••• • ••••••••••• oragonons1 

Antennal c l ub w .th fi ve or six short la:r; ellae . ronotal 

hair present •••·••••••••••••••••••• · •••••••• Z 

2 . odian long1t din l impression of pronotum nth h irs 

present along enti re l ngth; a fo · nute hairs 

scattered over other portions of pronot • Body 

un ooloroUS J prono tum and elytra red 

bro m ••••• • .••••••••••••••••••••••• • ••••• er1n1 ta 
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l cdian lone- tudinal Impression of pronotum w1 t h hairs 

limitf3d to antorlor one-third to one-half; hairs 

usually t sent from other portions of pron tum. 

Body 1m nally · ni colorous 1 occasionally bicolo ~oua: 

pr not usa lly r d- brown, oceas onall y bl ck- brown: 

elytra black ••••••••••••••••••••••••••••••• minor 
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DISTRI BUTIO 0 THE 
NORTH AMERICA CO TI NENT 

All known species of the genus Pleocom (45, p. 

101-104; 46, P• 14.5·152; 48, P• 110-114; 49. P• 61-65 

and 52, P• 102-104) occur in we s tern North America. 

Members of the genus are known from Utah and from Aloma 

in Baja California, northward through California and Oregon 

to glenwood in southern Washington. At t his point the 

dist r ibution records are disjunc.t, with the next record 

(t. trifoliata Linsley) being from Seward, Alaska. 

Altogether some 29 species have been described. 

From t hese records, a large region including 

western Washington, Nevada, Idaho, 1ontalla, British 

Columbia and Albert should be suspected of having Pleocoma. 

The climate and veget tion of weste r n Washington, 

northward along the slopes of t he Cascade Range into 

southern British Columbia are similar to those of north

western Oregon. Collecting in t his region should extend 

the range of some species f ound in Oregon or result in 

the discovery of new species. 

Two species are recorded from Utah; namely l· 
ulke1 Horn and P. remota Davis, both based on single 

males. With this in mind, other States in the Rocky 

Mountain region could conceivably contain Pleocoma. 
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DIS'I'RI..) iTION I 1 01(LC.'r0N 

Six s p- ci ea of Pleooom 0 in Ore on; P-

v I 

nd .. oret, on nsis . Tho-se pooios llro fowtd in p1:>rox1 ... 

mately one- fourth t he total land area of the St te. No 

pecies ar recorded from the eo t 1 region or the 

estern slo es of the Co st e . A few e ttered sites 

ro o n on t he estern slopes of the Ca oad.o 'ount no 

southeast of 
I 

Sale~ . The area from Bood River, . est

ward to Portland, is devoid of record • .1. th t he exoep· 

tion of ! sco and F.ood River Counties, the eastern 

f lank or the c se d& ·ount ins and eastward to the Id ho 

order is devoid of r cords . The Umpqua and Fr mont 

ational •crests east of J,edford and Ro ebur o uld 

harbor spec s of Pleocom • Other localit1 s of s p cial 

interest •here unknor~n spec as may occur, are near Prine

ville in th Ochoco Nat~on Forest or in t h Blue 

and \ a.llo a ounta ns and surroundin are • 

Linsley ( 44, P• ~1-52) reported the ubspecies 

P. dub1talis leaohi , from $E:tst Linn and Colton in Clackw:l s 

County. The subspecies P. d . dublt 

Dilley and or st Grove in tns 'ington County, S le:m, 

Corvall1 nd .c .innville (45, P• 99; 46. P• 151 and 
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48 , P• 113) . R1tchor and B er (64, • 101) f urt' r 

recorded this s u pecioo fro... lN' l-t1os on t he eas tern 

slopes of t he Coast ...:u"lg , in t l' .:lilla.e tt Valley 

and southe st of .Salom on t he es tern slope ... of t he 

C seade ~ountains . 

Davis; (12, p . 24) descr bed ! • s;tm1, 7 1v1ng tlie 

type 1 cal ty as Olevolan<l in Dougl s County. ccording 

to Ri teller and Beer {pe1•scnel con un:l cation) s p cimens 

of tlis species h ve b en colla cted n r Grants Pass 1d 

t Spencer Dutt$ , aouth of Eu :-ene • 

.Plo comv. car1n ta is found only in s outhe :::·n 

Oregon, being de s crlbed .from specilt~ens tc:;o.ken a.t the ba!& 

of Mt . McLoug'hliu, nea.r Butte Falls , in J ckson County 

(44, P• 56...57). The species .s lso recorded from Dead 

Indian Sod prin ·s in Jackson County {46, P• 151) . 

Both of these localities aro east of Medford. 

P1aocgma cr1nit occurs at ros · r, asco County, 

Oregon; ( 51, P• 14.5) in many n od River Valley orchards 

and woodl ands , Hood Rt ver Cour..ty, Oregon (51, p • 145 an 

62, P• 41-42}; Gl~'1 ·1ood and an ) Pl,e orchard n o...:r t 11 ot . 

Hus ; Klickitat County, s hington (44, P• 53..54 and 

51• P • 146) • 

Bailey (41 Fl"Olltp ieae} shows Mos i er to bordet• on 

the semihumid division of t he Tr si tion /.one ·. :r~orest 

tre s in t he ar a are yello - pin , Douglas r l' d Oregon 
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oak (Quercus parrxana) . Fru1 t rowers in the aren 

surrounding Mosi r , at te t hey rece . ve 21 inches of 

moisture annually . 

Hood River V lley with an avera a of 30. 1 inches 

of t o sture annually is in the humid division of the 

Transition Zone (4, Frontpioee) . So.e of t r.e native 

trees incl de Douglas !'-ir , white fir (Abies concolor) , 

blaclr cotton ood ( Populus trichocarpa) 1 Oro on ma ple, vine 

maple and "island 11 of yollow-pine and Ore on oak in 

sc ttered loe l1t1es Pleocom cri nita is idely di strib

buted in t his habitat (Fi ure 1) nd in adjo1nin pome 

fruit orchards , beginnin . e~t of Hood River at an 

elev tion ot 260 feot , and outh ard to Odell and wOU th< 

re&t to Oak Grove at elevations r '" in . to 11.$0 fea t 

(Figure 5) . Ecoloci cally both localities in ashinr:ton, 

hare f • crinita occurs are similar to t he Hood River 

Valley of Oregon. 

Plaoeoma. minor has a mor l _mited distri b ution 

t an ! • cr1n ta, being kn0wn only from Hood River County 

(44, P• 52-53 and 50, P• 122) . This s ecies occupi es 

the same kind of habitat nd is often found within one

fo rt mile of areas occupied y ! • cr1n1ta (F gure 2) . 

The territory occupied by !.• minor be ~lns southe st cf 

Hood iver at an elev tion of 540 fee t, extends south

ard in tl vicinity of Dee, t hence southwest or 
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Rood ivor to nn e v t i on f 2000 feet (Fi ure 5) . 
The t _lrd pecies , f • been record

ed from The Dalles , a co Co ty; 15 miles e at of '. co , 

She "' an County (1 1 P • 431 ) d · eoo , Sherman County 

(33, p . 186 ) . It has the wi dest range in h b t t, 

distribution and elevati on , beln found in t he huuid and 

semihumid division of t he Transit ion Zone in lase County 

d the Upper Sunoran Zone in Sherman County (l~, ran t 

pi ece) . The £round co~ r in t hese zones r es from 

mixed stands of Dou8las fir and yello~-pine to pure 

s t an ds of yello - pine or ~low-pine and Ore gon oak , or 

s gebr sh d s ··ort grass (Fi gures 3 a.nd 4) . 

Specimens colle cted near The Dalles , ~e fram 

cherry orc~ards , purest nds of yello1-pine or 

as ooi tions of ~lo - pine and reson o t el v tions 

rant;ing from 350 to 600 feet . 'r .!o kn m r [;.e extonds 

s o th from The Dalla s to Friend (2430 fe t) and 110 

(1664 feet) , thenoo nort~ est to C p Bald n (Boy Scout 

cam ) t 3700 feet . Ple coma ores onensis 1 lso 

recorded .from Wasco , in the Upper Sonoran Zon and 15 
m les eat of · asco on tho west bank of the John Day 

Ri var at an a lev tion of 550 feet , in She r:r an Coui'llty . 

The annu 1 moistur !n this area r nges from 

13. 6 inches at The Dalles , 15. 3 inche~ at .,a ic , to over 

30 inche at Camp B ldw1n . ' aaco in Sherman County h s 
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11. 8 inch of moisture annu lly. 
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'C N IC I .fORT · ' l E AilD H ST .!:'LA 'I S 

with roots of orchard tree re unco ..on in t he 11 tor ture . 

In the p riod from 195.3 throu&h 1957, reports of Pleocoma 

larva 1njur1n • roots of orchard trees d other plants 

ncre sod after t he f r t discovery of injury in Hood 

River pame fruit orchards . 

o unpu 11 1ed reports , made kno n t t 1e 

r t r by Dr . Paul o . R teher, concern larvae no in th 

u. s. N t . on 1 usoum collection. In one inst oe, 

larvae were reported by r . G. P. eldon as injuring 

young fruit trees near Sacr nto , C liforni • On f, rch 

5, 1936, r . Ste ard Locl~ood collected larvae from 

soil in a youn pear orol rd at C . in1o , 1 Dorado County, 

Cs.lifornia. T. larvae era au pect d of caus ing 

erious injury to newly pl t d fruit br es. 

In Insects of Wes tern Uorth Meri ca l y Ess1 

(19, p . 441) t here is n illustr tion or a P. fimbri t 

grub and t he injury it caused on roots of youn pear 

tree . In 1945 (48, P• 114) · r . H . H. Keifer was cited 

e.s report1n grubs injur n roots of a .ple tree a.t 

Leona Valley, Palmdale, Los An ales County, Cali.t'orni • 

H 3~s and Chang (26, P• 119) referred to a larva 

of Pleoc0 in t heir collection a being discovered t 
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tho roots of p ar tree n&ar Caminio , ~1 Dorado County, 

Ca liforni a . 

·· r . Fred Platt {pe r son 1 communio t on wi th Dr .. 

P. 0 . Ritcbe~ ) wrote that Pleocom gr ubs were injuring 

roots of orchard trees i n Butte and perhaps north

eas ter n shast County, California , Later ~~ . 1 tt 

re ported E. • edwards!! LeConte grubs ero attacking roots 

of a ·ple trees in an ab ndonod orchard at De Sa.bla , 

But te County, Guli.fornia (52 , p . 102) . 

Two records known to t l~ .r i ter , ass oci te 

Plooeoma ~rubs ith roots of plants , other t han oreh rd 

trees . Larv e of ! • i"..irt1col11s v,a.nd;ykei Lin le (60 , 

P• 11) are noted s fe edin on &rasa root , near Patterson 

Pas 1 California. 'f he oth r report concerned roots of 

a stra berry plant being ttacked by a Pleocoma grub 

at Ne berg , Oregon .( personal co . un cation with Dr . F. o. 
Ri tcher) . 

The f rat recorded instance of Pleoeoma injury 

to orchru."'d trees in Oregon oocarred at Hood River in 

1953 (62 , P• 41·42> • The report stated that ! • minor 

~bs (adults later i dentified as 1 · crini ta) 1era 

causin~.:. serious d t&gc to roots ot• apple •nd to a 

l esser xtent t he roots of pear tree • t r t he repoz•t 

of severe injury in t he crcKeown orchard near Odell , 

Rood Ri ver County, other growers mentioned h ving h d 
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difficulty in establishing ne pl ntings of fruit trees 

and observ n injury of imilar nature on tr es removed 

in the p st . In December of 1953; d a ge \," s ·nown to be 

ri de s pread :tn a pproxi..n t ly twenty, Hood · 1 ver crch rds . 

Th e ri ter ha lso bserved f • crtni t larv e feeding 

on roots of apple tl..ees near Hu.suu , Klickitat County, 

Washington (51 , P• 146) . 

The writer (17 , P• 13) s t ggested t hat possibly 

other species of Pleocoma ruba were attacking roots of 

fruit trees in Hood River Valley and at The Dalles . 

Follo ing tlrls report , I (18 , p . 431) noted grubs of f • 
oregonensi~ as injur1n roots of ~:~weet cherrl s at 

The Dalles . 

One other s pecies , !..• minor , as knc · n to occur 

in Hood Rt ver County (44, P • 52-5J) . It was not until 

mid ctober 19.55, that I collected adults in Hood iver · 

orchards. Further invest t~ tion in 1956 and 1957, 

revealed £• minor to be s common and tdespread as t • 
cr-n1 ta and co. .t s n -: t h e same type uf injury. 

F1ibrous, main rcots and underground portions of 

the trunk of bearing and non-bearing tro s re dostr yed 

or scored by t e grubs . The feeding injury may be 

shallo or relat ively deep occur~ing s patches or 

; ndill£ bands and often [ irdlin··- the roots (F'i gures 6 and 

7) . his injury may occur thrcucht the entire root 
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zone, and there 1 no rel~tionslup between variety 

(abuve grotmd portion of treo) and grub injury, 

Affect·d earin· apple t:r: e in the Hood i ver 

Valley are lo in vigor, ith roliu~ b ino pars I 

small d ellow (Fi .ure 8} . Pear tro s mfeste with 

t:rubs 1 clt term. .nal and sucker' ro th. The le ves re 

yello i d sp rse with little or no £ruit1ng (Figure 9) . 

Lar e populations of grubs may b causin injury in 

only s n. ll reas of 5 or 6 tree r ... y be pr d over 

10 or more ores . The 10 aor plot m y be one-fourth 

of one ro 

At 

er •s 

prose

ntire holdln s . 

nt the deeliru.n pple tre s in Ho d 
·~ 

lUver ar n th older age group 40-50 y ars) . Ro ever, 

trees in tl1e 25-35 year ge group, though n t s ~ owin 

visible symptoms , ve 1 rge popul tions or grubs 

feeding on the roots . This o uld load one to conclude 

that those grub are not serious pests , unless present 

in large numbors , hereupon do truotion of t f1brou 

root system results in slow d cline of t he troe . 

In 19.54, at The D lles, tw nty s ix, t enty- year 

old dead or dyin Blng cherry tr e ore removed bee use 

of ! - oregonensis grub injury. Since t hen , no further 

reports of t1•ae r moval due to rub d "' go h v b en 

rece ved. S ple dig . iV in t reo idely eparatod cherry 

orchards, revealed gr bs to be present in vary_ng numbers . 



It 1 · d fficult to determine if grubs a.re respon sible 

f r decline of chorl'"Y trees at The Dalles . Other f ctors , 
' ~ 

such s drou n t.gopher injury to roots , nter injury and 

viruses are contributing to t he unthrifty condition of 

many cherry trees in that area . 

Approximately 6, 000 acres of fruit tr es in the 

Hood Rl ver V lley are looat od i thin t he pr sent known 

range of f • crinita and ! • minor. At The , lles , 61 000 

acr es of tree fruits lie wi t n t ho known ran e of 

.!:• oregonensis . 

L rv e of .E.• eri ni t , £.• 1 1nor 1d ! • oregonen~ti 

ar oli copha goua i n their feeding h abits . Tl:e two 

s pecies in the Hood River Valley are feedinc on t he roots 

of apple (M lus ) ; pear (Pyrus ) and eet cherry (Prunus 

avium rootstock) . I h ve found t hat grubs of l • crlnit 

and ! • minor can shi f t t he.r feeding habits from roots 

of Prunus to Malus and from lus to P:yrua . Grubs of 

P . ore r onens1s t T · Dallea 1 are feeding on rootstook 

of cherry (·azzard or tahaleb) and on apple clonal root~ 

stock* alling II and VII. This species ha also sh1ft&d 

feeding ha... its from Prunus to ~alling II nd VII . 

A grower t Hood Ri ver , af ter reu.oving three 

acres of cherri es , )lanted the plot to apple trees on 

saedl·ng rootstock . ¥i en l eaves of t he young trees be• 

gan wiltin._. in ay 1957 , inv .st i tion revealed one to 
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4 grubs feed1nt on t be root syst ms . One-third of the 

trees in this t ee acre pl tln ere severely d a ~ed 

or died s u. result of" t s foe din (F k UX'e 10) . 

Pl eoc a minor ns iuvolitdd in this inst oe . The ,r1ter 

has also followed the history of one , 5 acre pl tin of 
./ 

12 year old Bartle~t trees in H'bod ver . The ori nal 

plru1tinc was elton apple s ith peors interplanted. The 

apple trees ere s ·rs temattoally ret.to v d to provide s pac 

for t;ro th of t p ara . After removal of th apples , 

crubs of !.• cr!nit shifted their f odin to roots of 

tho pears . 

t The Dalles , a Lro er ter removin ueven 

cres of 40-50 ye r sweet cherri s in 19 6, r pl nted t : ia 

area ith pples on alling II and VII rootstock. 

Pl eocoma oreeonensis grubs immed:atoly beg feodin on 

these al11ng rootstocks . 
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TH• EGG ST E 

Virtu lly noth·ng s kno~n concern n tho eeg 

sta~e or egg layin habi ts of Plooc me for a riod of 

97 years a.ftor the descrlption of th genus and type 

species by LeConte in 1856 (34, p ~ 24) . 
'· 

Davia, in 1918 (10, P• 117) diss cted 50 eges 

from a females of t • badia Fall, ioh were light yello 

in color , oval and about 1 mm . lon • He furt r st ted 

in 19.35 (1;, , P • 129), "Ovipos_ tion m.u t tak. pl c eo 

in t._e ground, but of t his no thin . s knownu . 

In 1953, R to er nd Oln y {62, P• 129) report1.ng 

the first inf'orrnat on on e g laying of .f• orin ta tato 1 

ome time after mating the tomales desoend doo er in t 

soil and there 1ait unti l tho follo ing summer before 

depos ting their ages . This is sub tantiated by findin 

of' on " n st" on September 17 wbioh cont ined five 

unh ·t ched egc and fourteen newly h tched la : ae , and 

other finds from then on of groups of nr 11 larv e . 

In every c se the dead fe:!"1ale as found in the mid t of 

her brood nd at from 13 . 5 to 15 inche in depth. The 

n 'wbor of prog ny from one female is about 20 to 25 • 

Three pa1 ers , one in 1955 and to in 1956, added 

furt er to our kno ledge of the erg tage of _................._............ 

T e rit r in 1955 (17, • 14) found tho ggs of_. 

oregonens1s ere quaxter of an inch in len[ th t 

http:report1.ng
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three- sixteenth u:C an inc ' in w dth, while tlose of-· 

crini ta 1cre slightly snalll r . lao som feL l ~ of ! • 

crinita deposited ove1 50 gs , ~rins June, it th 

clutch being vert e 1 to th soil surf ce and rouped in 

a p ce of 3 to 7 inches . 

In 1956, {18 , n . 4.31) t o £.• ore;: onensis females , 

under 1 boratory eon •ti ')na, depo ited 35 and 48 eggs 

res ci· ctively. These egg hatch d et1 on July 25 and 

Augus t 2 , 1955. 

R tch r and er in 1956 (64, • 1'82) rote "It 

w found that Pleoconl eg lay

ing hc.b t sir 11 t' to t ose of Plooeoma ;..; h;::..;;;.r:.;..=. LeConth.::.e.;.;;

s observed by J . w• .acswain of tho Univ rs ty of 

Californi.. (personal co .•!un c tion) and ;m_ lo.r tc t hose 

• • ••u • !n tho s ne p per 

Rltc~'1er and Boer d1sc· ssod umber of eg , .,ize , depth 

a ld period of e gg de os1tion dubito.li s. 

On July 23, 1954, t hey f ound a fcmule in the oil wit~ /0 

e ~cs bet n 1 2 end 17. 5 inc ~ea in depth. Ten eggs from 

one to t ea days old r ged from ) .. 9 to 5.1 • in 

length and 2 . 7 to 3•5 mm. in dth . In 1954, t heT 

incubated 21 ec..s at 60°F . w1 th hntehing ooourring be

t en Au :1.1st 28 and September 8. Under labor t ry co 

d· tions in 1955, five female f • dubital s dubit lis 

http:dubito.li
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deposited 59, 61, 51, 33 and 53 eggs during the period of 

·ay 25 t hrough June l • These e & hatched between 

Septel!1ber 1 d September 24. he ege sta~e f or 1.3 eggs 

of known aee r nged f rom 8) to 95 d ys . 

A. DE ·CRIPTION 

E ,s of .!:• crini ta , ! • minor and P. oret .onensis 

have a smooth dull surface . They e bite in color itn 

<"! light yellowish tinge and ellip oidal in sh pe 

(F1gur0 12) . iS the eggs become older they incro se in 

longth and width, some bocomin . lmost spherical . The 

chorion is very tough . In di scussing the chorion of f • 

dubi t alis dubit lis eegs , Ritcher d Beer (64, P• 183) 

rrrote , "The eh r i on is so tough t t eggs can be dropped 

on a ooden f l oor ·11 t hou t a :)pa.rent injury'' . 

Re cently laid eggs of f • crinita and_. ere 

nearly equal in size {Tabl 1) . 

Eggs of four ! • crinita tem les (found July and 

11, 1955) and g[ s from two ! • 1ni r females (found 

Jun · 27 1 1956 and June 17, 1957 ) ere al o of nearly 

equal s1.ze (Table 1) .. Th eg ~ of !:.• orepmenai s 

are l arger t h n t hose of the o ·r:er two s e cies . ~ LS 

( oil c t es July 20, 1955) from two females ver ged 

5.9 mm. in len t h and 4.6 mm. i n idth (T ble 1) . 
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Table 1 . Eg sizes of three s pe ci es of Pleoooma . 

s cies l:lo . of £ of Longth idth v r e 
eggs O£f!,S in in mm.• 

ax . in. flax . .in . 1 . "· 
p . - cr1nita 16 64 hrs . 5.2 i~-3 3· 4 2. 9 4·7 3· 3 

40 u.nkno-'vn 5.1 3· 1 4. 6 2. 8 4.• 6 :; . 9 

P. - m nor 8 6.3 hrs . ~- · 9 4-4 ) .. 6 J . J L~ . 7 3· 4 

49 unknc m c•;>. 6 4-3 4·6 J . l 4-7 ·4 
.!:· oroe,onensis 61 unknown 6. 5 !~. 9 5. 0 3. 9 5. 9 4. 6 

B. EGG Dl:.VELO 4BN 

Vlhen t 1nit_al 1 fa h story stud! s re b tun 

n 1953, nc h: n wa known cone rn n dav lopmont nd 

ti e of e ~ . do ?oattion ~ To investigate thes oints, 

Jr . Olney plaeed reoently mated P. cr1n1t femal s in 

soil ca os & r nc the f 11 mont of l 95J . Pe r1od.c lly, 

d1 r ng arch and Ap:r11, 19.54, t he wr tor di s s
" . 

eot · d ovarie 

and develop nc e gs rro~ these females . 

Egg develop ent 1s ve ry slo'\"1 in • crin1tu and 
I 

limited observat ons indicat e the sa.!e is true of f • 

minor . r.ieasurements tak n of developing I• crin1ta 

& gs in 1954, 1955 and 1957 ~o that gcs ~oasured in 

arch 1 re s m 11 r t t~ose of pril and · y (Tabl 2) . 



IJ'a le 2 . Egg de.velo .. nt of t wo specie of' loocoma . 

:lange in ge in 
ogg length egc idth 

Species a ted 1ssected 1n mm. in • 

P .. Fall , 1.95.3 l.ar . 14, 1954 1 . 6 - ) . 1 1 . ) - 2 . 0 

. e.r . 20 2 . 3- 3· 9 1. 5 - 2 . 6 

or. 12 2. 5 - 4-4 1 . - 2. 8 

r . 1.:> 1 . 6 - 4.. 1 1 . 1 - 2 . 8 

ovember 19.54 pr . 6 , 195 1 . 6 - 3 - 3 1 . 3 - 2 ~ 5 

ay 14 2. 9 - 4·4 2 . 0 - 3· 6 

Fall , 1956 pr . 30 , 1957 J . l - ~ - 6 2. 8 - ) . 6 

P. m1 or October, 1956 Apr. 18. 1957 2 ..1 - 4.1 1. 3 ... ) . 1 



C . TIME. ... DEPOSITION 

All data indicate t hat fe lea mating in October 

and November do no t de p s i t eggs until lay, J'un and into 

-:JJuly ot the following year . .Pleocoma crinita d ..:..• -minor 

begin egg dep·osi tion in mid•to late ~ay and c ontinue 

de pos tion t ouf:h June . Lin1i t d. observation 1nd1catos 

t hat ! • oregonensis females deposit eggs in June . 

On Jun~ 41 1954, a !:• ar1n1 ta female and 47 e g s 

were found in t he soil in t he cKeown orch,rd near Odell, 

Oregon . Thi s female 1 ter deposit d 5 additional ~ s 

n t he lal'oratory. 

In 19.55, .!:.• crinita began eeg deposition t he latter 

par t of May. In the lab ratory one individual , bad 

de posit d t ee eggs by ay 27 . Two females disc ver d 

in t he field on a y 30; had de posi ted 2 and 3 eg£s 

respect vely. Anotter,indiv1dual dug on June 9, had 

1 id 20 eggs and upon dissection 12 additional e '"'gs 1ere 

found . On June 21 , a .fem e vi t h 14 eggs was taken from 

the t1 c Keown orchard, ond di ssection r ves.led 20 unlaid 

eggs . 

Two P . crinita femaleo taken from soil car es on- . 

ay 17, 1956, wore found to have de posited 6 and 10 eg s 

r<H3 ~J f.H~tively. These fem l a s failed to d pos it addi tiono.l 

eggs in the 1 boratory. 
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Five £.• orini ta fcmnl s takon in tho B. Hu ari 

orchard on April 30, 1957, e r e Jlaced in sar t h•fill 

quart j ra . Upon xnmin t 4 on y 2 , these tomales were1 

found to have deposited 19, 24, 26 , 29 and 32 e gs I'espeo• 

tively .. All f i ve ra1.uales continued e u: 1 yine in tl:·e 

labora tory dur ng t h e re. a inder of May,. 1 t h one · feciale 

continuing e . · de pos:l. tion until June 24. 

leoco:ma minor begins egt de position in 1:..id to l ,te 

e.y and con t nuos to do so t l"l..rou,_h June • One £e. •ale 

d .scover ad n t he G. Ogden orch d Jun 27 , 1956, . d a 

clutch o:f eg s intact 1n t he seiil beneath 1er . This 

ind vidual was still alive , but later dis s ection reveale 

egg deposition •o.s completed. 

T ree f • minor fem los m ted October 2c, 1956, 

were kept in a t mpera.t1re OG.binet in soil- filled quart 

jars t temp. ratu.r s approximatinc those in the soil 

here egg are laid ( 37-56° F . ) . These fe ll. las were 

exam n d ay 22 , 1957 1 and found to have deposited 2 1 8 

nd 10 eg s respectively. Di sturbance apparently disrupted 

egg deposition as t hese females railed to continue eg 

lay ne. Two other indiv d uls , m ted at t he sa~e time 

s the preceedin three , were allo ed to remaln in t he 

soil under natural conditions . On Aa.y 27 , 1957 , these 

fet ales were dug from t he soil and found to 1ave 

de posited 22 and 30 egrs respectively. Both females 

http:mpera.t1
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failed to deposit dditionul egcs . A female di scovered 

on June 17, itt 48 eg s 1 doposited ona additional £6 

in the laboratory . Another nd vidual dug from n 

orc .J d on June 25, as found t o l: a.vo dGposi ted 4-6 egea , 

and ~k · e also de ;.?osi ted one egp in the laboratory. 

From lim ted o et,va.t1ons, eg( layin by !.• 

crep;cnentia occilr-.s in June . Two females vtere m ted 

_ovember 6, 1954, and placed in soil cages . The soil 

ea. es wer·e ex nin d July 20, 1955, and both fomales ere 

found dead after ~ aving deposited 35 and 48 eggs respeo· , 

tivel,y. rovel!lber 8, 1955, tl~ree females were mated nd . 

retained in soil cages at The Dalles . The three cages 

and contained females were examined June 20 1 1956. One 

individual (dead) had deposited no eg s . Anot er (dead) 

had de ?Ds - tod 9 eggs . The t hird ind vidual \Vas alive r d 

had depos lted t.,J. eggs . She later laid 1 additional e gs 

in t1e lnboratory. 

D . 1'LACE A.iiD i l.NNL ~ OF DE.e 'IT I ON 

Females of t three s pe cies under stl dy deposit 

thoir eg s in t he soil in rather a characteristic munner . 

Riteher and Beer (641 p . 183) found t hat a P. dubitalis 

dubita.lis female deposits her eggs individually, beg nnin 

t tho 'bottom of a burrow and moves up ard in & spiral 

fashion ~lthin a vertical core of pulve~lzed soil . 



Females of _ . cr1ni t , f. • :m no r and !..• or eonensis 

de posit th i r og, s in t he S al .e manne r . Eg s re oe1 ted 

individually, each in c vity sli t,htly lar er t han t he £ • 

The female oves upw rd in piral ~ashion , pulver zin 

core of s oil and de posit _ng e es t horein. 

Tho dista..l'loe from t h e outer portion of one egg 

tote outer portion of another e . 1 across the di eter 

r t he cora of pulverized soil , v ries ali htly. In f.• 

orin ta the d.lsta.nce ran ed from 1 to 1. 75 inches , with 

l • minor be ng in t sa..--ne r ge of .....easuro ents . Four 

egg olutcl cs of £.• or gonensis have been measure d, ith 

t he distance acros s the di eter being 1. 75 inches . 

After deposition of her e a , t ho fe;.~ ale d es 

and found in t he soil , u s ually i mmo di tely above the 

top- oet g . 

E , NtT.IBER OF EGGS 

Th re is consider ble vari at on n t h number ~ 

e epo itod by feu lea of t he three spec r- , Under 

1 b ratory d fi ld conditions sev nteen £ • orinit 

fem l ea depoe· ted tot 1 of from 20 to 62 eggs . 

Qeventeen f • minor f mal s de1 os i ted from 2 to 63 e gs 

und .r t J".e sw~ o cond tions . d 

9 to 48 eg•..s under 1 bor tory nd field con 1tions . In 

sever 1 i nst ce me egt; h · d begun 1' t chin& , bu t 



t ho newly l atch d larv ·•e had not di s persed fron1 t he 11 

c vi ties in v;hich t o e .r:ots had bo on laid. In s uch c sea, 

counts ere .ade of eg s ~~d 1 rv .e and oonsid rod unit 

o:!' ggs . (Table 3). 

In 1957 , 1nd·v1dual ~· crinita d !• m nor fe ale 

ere isolated in t he laboratory in an atteopt to ascertain 

the number of e es laid in £1Ven period . The numb r 

of eg de posited v red from 2 to in a 48 hour period , 

with a high of 6 64 our p riod. Often, only ono 

gg w s laid in a 72 hour peri od (T bles 4 and$ ). s 

t he freq•Hmcy of ~andling increased t he num. er of eg s 

decreased. 

femal e of ! • ore onensis after de ~ositing 41 
egss in the field by June o, 19;>6 , continued laying 

eggs in th laboratory. S .e laid 7 e eLs between J une 

20 and June 30 , 

F . DBi'TH A. D VE 1TIC/..L DT f- Thr OE OCCUl"'I • 

The bottommos t egg or eggs r e found t varying 

dept hs in t he soil ( Table 6). T.1e de pt h o.t v· i ch ! • 

orinita females de pos t t he first egl s as found t0 

range from 1!~ •.5 to 28 . 5 inches . Pl eocoma nino r f e1 les 

were found to e;.J ne g d pos ton at d pt hs r n ,ing 

from l7 to 29. 5 inches . On June 28 , 1956, one cl tch 

of ~· oreronensis eggs dug from t he fi ld disclosed t he 



Table J . Number or eggs depos1 ted by tt-.a-ee s cie-s of Pleocoma. 

Species No . by one Species No . by one Species lifo . by one 
individual individual i n dividual 

_ . crlnita 20 -P. minor f • oregone:usls * 9
20 * 35

3.5* ~i ·:!· 4l? 
{} 30 * 48 

3 
'!} 33 
~~ )6 

37 
* 43 

44
* 45.50 

52
* 52

61 
62. 

.;,\ Eggs from females under labor tory c undi t ons. 
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d epest egg at 23 inches . Females of thts species, hen 

isol ted in soil CB.f s, burrowed to the bottom of t he 

cages <4 feet) bQfore b gi nning a e de position• 

• able 4• Number of eggs deposited in F1v n period by 
P . orini ta .-

Eg s depo t d No . No . 
Female befol~o d!.st11rb- D t~ eggs hour 

anoe . 

1 24 
ay 22-2.5 6 

1 ay 25·27 4- ftit 
May 27·30 2 72 

y 30-June 1 1 48 ' 
June 1·4 2 72 
June 4-7 2 72 
June 7-10 3 72 
June 10·13 2 72 
June 13-15 1 4.8 
June 15·18 0 72 

19 
N y 22-25 3 

ay 25-27 0 ~ 
~ ay 21·30 1 72 
1ay 30-Ju.ne l 0 48 
June l-4 0 72 
June 4-7 0 72 
June 7·10 0 72 
June 10...13 0 72 
June 13- 15 0 48 
June 15-18 0 72 
June 18·21 0 72 
June 21· 24 1 72 

.3 29 
e.y 22-25 4 

A. 7 25· 27 0 ~i 
s:y 21- 30 l 72 

4 26 
May 22- ?5 4 64 

5 .32 
l.i.ay 22- 25 1 64 

http:30-Ju.ne
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ble 4. (cont nued) 

Eg s deposi ted o . o. 
Feuale before disturb Date eggs hours 

ance, 

e.y 25-27 2 4 
May 27- 30 1 72 ' 

6 47 ' 
June 4..6 2 48 
June 6- 3 48 

The verti cal distance occupi d t y eggs in t ... 

pulverized core of soi l depends to a de .re.o on the umber 

of eg~s (Table 6) . In sevoral inst c s r 1!1 le was in 

process of deposltin egc.s , however , un e t count was .ro de 

and a :.·easurement made of t he sp• ce o ~oupied . In somo 

ins t ces 1t was not pos s ible to ~· as u.re a clutch of eggs 

as some had te~~n hatchin . In s ~ ch c s t i e n illy 

~atched lar vao had no t dispersed from th cavities in 

w .ioh the e gs ere l·U.d . ,, ubseq r· ently a m surenent 

vas ·., de of· vert c 1 distance occupied by th.e e~gb nd 

newly hate ·;ad larvae ud cons tdered as the di ta.nce 

occupied by a clutch or e~[S • 



Tabl 5. Number of' e e deposited n given 1 r od by
! • minor . 

Eggs deposited l o . No . 
F~male before disturb• D te er; .s hours . 

anc . 

1 22 
ay 27• 29 0 

M y 29- June 1 0 t~ 
2 30 

,fay 27· 29 0 
o.y 29- June l 0 ~~ 

3 Unknown 
ay 27 · 9 8 

M y 29• June l 4 ~.3 
Jun 1-4 0 72 ' 
June 4• 7 4 72 
June 7-10 0 72 
June 10..13 0 72 
June 13- 1.5 0 48 
June 15- 18 l 72 
June 18- 21 1 72 

4 4.8 
June 18- 21 1 72 

5 46 
June 26- Ju1y 1 1 96 

'!'he ttertical d1 t ce occupied by_. erinita 

e ;;s ranged from alr1os t none (2 eggs) to 6 inches ( 62 e gs) . 

The vertical distrib tion of ! • mi ner eggs followed the 

s e pattern vd t h the distance varying from 1 inch {14 

egt;s) to 3 . 5 inehes (46 e ges) . In one cas t here 1as 

a d_st nee of 5 inches; unfortunately t he da.tf.t on nU!!i ~ 

of e gg wer-e lost . Under laboratory condit ·_ ons 4 egg. uas .. es 

of P. oregonensis occupied a verti cal distance of 2 (9 

eg .s) to 5 inches (48 e ggs) . 

l 
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T ble 6 . D pth range of t: a and ne~ ly ha tch d 1 vo.e 
for tl"...re s eoies of Ploocom.a . 

V rtical 
Ran e in o . Uo . Total in d1stribu

Species inc. s O££S larv e clutcll tion in 
inches . 

! · crinita 13. 0-14 • .5 14 -- li.j. 1 . _5 
ll . 0- 16. 0 l 36 37 5 . 0 

;}1). 0-16 . 0 20 -- 20 3 · 0 
-w>l4. 0 - 1 8 . 0 ;;o 50 4 . 0 
14. 5-16 . 5 20 20 •
15•.5- l t . s 3 23 26 3. 0 
19• .5- 20 . 0 20 20 1 • .) 
20 . 5· 20 . 5 2 .... 2 o. o 
16. 0- 21 . 0 1 31 32 5. 0 

~~18 . 0- 2 3. 0 43 ~ . o.43 -- ..1
22 . 5 - 23. 0 3 -- 3 0 . ,:::~ 

20 . $ -24 . 5 47 -- i •o 
*21 ., 0-2~ . 0 9 53 ~ . o 

22 . 0 - 2 . 5 17 61 :> •5 
!:· 14 • .5-17 . 0 ~ 2 . 5 3~14 • .5-17 . 1 35 3 3. 0 

15 . 5-18 . 0 1 32 33 2. 5 
14. 0- 19 . 0 Data lost 5. 0 
17 . $ ...20 . 5 45 -- 4 3 . 0 
2) . 0·2~. 0 li 1 . 0 
23. 0- 2 .s -- tt 3. 5 
21~ . 0-27 . o i3 -- 63 3. 0 
2~. 0-27 . o 41 -- 41 ) . 0 
2 . 5-28 . 5 31 -- 31 2 . 0 
26 . 28 . 5 42 --. 42 2 . 0 
?6 . 0· 29. 5 34 34 . 3 • .5 

l · oroe;onensi.s·1.j.6. o-48 . o 9 9 a. o 
'4.3 . 0- 45'. 0 · ~ -- ,5 . 0 _;) ..,... 3

ii-4J . 0- 48 . 0 48 -- 40 .s.o 
~4J . 0-4C . o 48 -- 4 s.o 
---- 23 . 0 35 J5 --

-:~ From a oil cngea 



Et;gs were 1ncubat d in a constant temper ture 

cabinet at 54- 60°F ., from May 22 to August 18, 1957 . 

T.e temperature in t he inaub tor wa ch ned weekly to 

oorr s pond d t h t he ria in the outdocr s0il temt> r tnr 

t t he 18 nch level • 

.taborat·ory observ tlons indicate t h a t on t Le 
,:i 

avera ~ a the e gg stage of _ . erini ta !n.ay be 7 days longer 

'rhe lengt of the egg st . for 24 f.· crini t t:;, .a 

of .knom>. a ge a ver 1-ed 69 d ys (T ble 7) . '.rhe s e eg (; s 

hatched b t een Aurust 4 and 1 • Si xteen f · minor eggs 

of kno n age averaged 62 d ys ln t he egg stage (Table 8) . 

The hatching pe r ioq beg n Aug st l and exten ded to AUgust 

10. 

Egcs of t he t l eo species collected in t h e f i eld 

dur i n g i&y, June and July we 1·o incubated in the 1 boratory 

to determine t he onsot cf e e:g hatch. Temperatures in t l' 

constant te" pertt. ure c b lnet ran .ed from .54°F. in 1 te 1 y 

t o 60°F . 1n ear1y Sap t e~ber. 

Records for a. per od of t'our ye rs (1954, 1955,1956 

Em~ 1957 ) show the h tor.J.ne period of f • orini t e gs to 

extend from July 21 to September 2 . The re cords of 1956 

and 19571 s ~ ow a hatching period for f.. • ra1nor eg[ s to e 

http:tor.J.ne
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from July 15, to Au uat 21 . Two 

1156) for f • oret onens:s , sho~ 

J ly 25 to ugust 27 . 

ye rs recorda (1955 

h to~ ng period from 

d 

Tabl 7 • Lens th of a g stage for l • orinita. 

Date k L:nu.'!l e. e No . of D t e of No . days in 
de o lted in hours ec,gs hatch g stB6a , 

y 2'> - 25 64 6 U()USt 71 
3 Augu t t 136~May 25-27 3 u ust 6 71fre 2 ug t 69iy 27- 30 72 l u ust 67 

72 1 u ust 5 66 ' 
June 1-4 72 1 uguat 6 65 
June 4-7 72 2 August 12 67 
June 7-10 72. 1 uc;ust 1.3 65 

72 1 ugust 14 66 
June 10- 13 7 1 ugust 15 64 

12. l Au ust 17 66 
J 13415 48 l ugust 18 

Total ~ Avera -·e day+ 

Table 8. L n th of egc st ge for g. tntnor . 

D te I; aximum. g e !lo . of D te of ro . d ys in 
depos tod in hou. rs egcs J.ateh 6£ sta e 

• y 27- 28 48 5 ugust 1 
2 August 2 ~ 

l y 29-June 1 ~ 2 August l 61 
6.3 2 ugust 2 62 

June 4- 7 72 2 August 4 58 
72 2 ugu t 5 60 

June 10- 13 72 l eust 10 
Total '11) Avera e d y ~ 
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Tl{E; LARV L ST CE 

Tho h. thi. s th a tat:. hich is of econ .tu! o 

i mport nee l en s oc!atod it a lt vatod pl~~tn , our 

m le o of J?+e2oorr:.a l rv e h s oen lim1 ted. Four 

d· ~cr1 tiona of lleoao 1 rvao h ve pp arcd in t t: 

lit r turo . hi le t wo c t hese pap rs , Osten S ok n (55, 

P • 84- 87) nd R ye d ·ct 1 {26, P • 117-127) we~e od 

on only s 1ngle sp ein~en , R tchar ( 60, p . 11· 20 nd 61 ,. 

P• 14-17) b sed lis description on r1&s of ap elm n 

and a oa<> t lax-vnl sldn. 

A. DESCRIPTION 

Th 1 rv is typic lly oarab o1to with 

hlti h body nd light y llow•b own head (F ure 12) . 

T antennae re 3- segmented , with tho ftrst soon nt a 

long s t e · eoond .d th rd seg.cnts t t h r and th 

t h ird a gment sn all 1d about one- third t h 1 ngth t' t h 

eoond s gment . ·· ead narrower t : an t he pro-thor €lT d th 

!h.tt 1.. thoracic regi n with e 1 reer d l' ter t h t he 

do~ n . T~~ legs are well d veloped, 4- a mont d , ith 

str d 1 tine org on th oeso- and met thoraele legs . 

The atr dul tory org s appe · a fin l y trlat ed re 

n t ho post rior urf ce of the me oth r o ~ o o xa nd 

V• shaped ro . of elerotized t th on t.a metath r c c 

trono .. ntar. n .1 opening Y· s aped nd not s rrounded 
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by fleshy lobes ; ith a narrow, tr nsverse b d of 50 to 

70 unarr ged, s ~·- x•t , tout setae located ceph lad of the 

lo ~or anal lip . 

B. SOIL AS AC R ~ FECTl 
VB 'TIO.t'\L DIS1'RirUTION Olt1 

L~ V 

The strib tion of orcr ard tree roots is 1 rely 

a matter of t he character of t t e soil in hi ch the tree 

gr ~s . The 01 ract r of t e subsoil is one of th~ 

most i mportant factors influ n c .ng t he dept h of r ooting. 

n t he Hood River Val le y, tt bas boen found t hat the 

soil a.nd ts affect on penentrat on or tree roots directly 

since these roots are the source of food , Ind c tiona e 

t h t t his ffect also controls the vert •Cal di tribution 

of f • or gonensis larva~ in cherry orch rds s urroundin 

The Dalles . 

The Soil Con ervntion Service , t prosent is re 

el s sifyin t he soils in t he Hood ! v r Valley . I 

indebted to r . J . e s Crane for gracio usly clas~ifyin 

the soil at a number of localities , where ! • cr1n1t d 

E.• 1inor occur n t he Hood 

1 ar found in t following soil : Trans i tion 

er es of Hood River si lt of t r Under~ood type ith a 

restr ct ve 1 yor at 24 to 30 inches , Oak Grove sories , 
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w chis a. !,edium textured soil ith restr1cttva layer 

at 24 inchos 3D.d the ockford eries which has 0 to 3 feet 

of usable clay lo n. Larvae ot .E• minor occur in the 

s e Trans t1on series of Hood River silt with a restric

tive 1 yer other than t>lates of rock in certain locaii ties 

d a Rea dual type whl ch has a. h1 t,h r ol y content than 

t e Chemawa ser es , but having no restrictive layer other 

than the cl y content . 

In: certain distr-icts of the Hood River ellay , 

rocts of apple and pear do not penentrate the soil in 

xcess of 24• 30 inch s b e us of the restri ctive sul

o 1 layer. In ot er d· stricts, th loose , open subsoil 

has llo od root penetration to a depth of' 60 inches .. In 

some districts surrounding The D llGs , cherry roots 

penet~ate the soil to depths exeeed ng 60 inc es . 

L rv of _ . cr1n1ta found in those d· stricts 

with t~e root zone 11m tad to 24-30 inch depth h ve 

v rtioal distr l but on ranging f .rom 3.5 to 29 inches 

{Table 9) . The greate t number of crub oec rs in the 

8 to 24 inch lovel ln orchards wlth a 30 nch root zone . 

In those orch rds ith roots occupying only 24 inc e ; 

t he reatest number o · grubs is found fram 8 to 16 inchos . 

Larv e of _. cr1nita are not not known to occur in 

districts w th loose., open St;bsoils ao 1 t not oso ble 

to det r .,,ine larval distrib~' ti n of this species in 
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situ tiona 11hero t 10 roots c..o d eper . 

Grubs of • m nor occur in lee 11t1es wher roots-
ar restricted to a 24 inch zone and 1 o tare root 

p netrat on is t o de pth of 60 inc\ s (T bl 10) . 

Lo.rv e of this ..,1)ecies ooc' rring in locall ties with e. 24 
inc_ roo t zono re foun in ·reat .:. t numbers n the 8- 20 

1inch·level , W ~ le erubs in t'l:1e districts tth 60 inch 

root zone re found in t e greatest numbers at t h 16-44 

nch lev 1 . The overall de ptrs t ~ll ch gr ubs of E.• 

mine r ar.e foWld in t J:e Hood Ri vcr V lley var1 es s r tly, 

rangill£: from 3 • .5 to 59 nches . Whllo di . inc; tor f.• 

m nor_ grubs in t he G. Ogd n ap l e orcr·ard sout ast of 

Od 11 , Hood River County, the writ r encountered trees 

with roots restricted to a 36- 38 inch zone by a t l te of 

solid rock . Larvae of t h s s 1 c es ·" ro disce-ve ed 1t in 

one inch or ttis [) late of r ck. In ru · ther lnst n ee a 

tree grow n on t e edge of pl te of rock na.s found to 

vo some roots restricted to a 40 inch zone while ot r• 

root ere to de t of over .5::> 1nche • L rvae w re 

found conf· ned by t e lat of rock and also to dopth 

of 59 inc:1.es n tho are occupied by roots . 

t The Dalles , ! • oregonons1s larvae are found 

associated w t L cherry roots to a depth of 48 inches and 

everal s plea dug from beneath yello pine in Soro is 

Park, 1h Dalles , rc found t o cont :n rubs to a depth 

of 38 inches . 

http:inc:1.es
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Table 9. Vertic 1 distribution of P. 
1 rv e . - ..-.....~;.,.;;...o.; 

ppie root depthS Pear roc t depth
Depth range 24 inch s 30 inch s 24 !n. 
in n che ... lio . of larvae No . of larvae 

o- . 5 
4.-7.5 
8..11. 5 

12-15. 5 
16-19 • .5 
20 -23 . 5 
24-27 . 5 
28-29 

0 
19 
21.~ 
23 
15 
4 

3~ 
71 

115 
116 
51 
18 

2 

0 
16 
42
40 
J7 
9 

Table 1 • Ve!'tiea.l distribution of P. 
larv e . 

eApple root depth r root depth 
Depth rang 4 in . 40 in. 60 in. 57 in. 
in inches no , of l rv e No . of larvae 

_..._.........,. 

o- . 5 
~-7 . 5 

-11 . 5 
12-15.5 
16- 1 9 !f 5 
20-23 . 5 
2~-27 . 5 
2 -31 . 5 
.)2 - 5.5 
36-39. 5 
40•43.5 
44-17.5 
48-,51 .5 
52-$5. 5 
56-59. 5 

0 
4 

~ 
5 

0 
0 
0 
2 
5 
3 

11 
28 
7 
7 

2 
3 
6 

18 
20 
1 8 
21 
26 
22 
19
15 

3 
4 
2 
1 

0 
0 
0 
l 
0 
3 
4 
2 
6 
5 
.3 
7 
0 
2 
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A study of soil temperatures durint, f l.l.r ,· r 

p riod, 1954· 19$7 ndlcat s t hat l · v of P. crinl t 

1 v in n enviroment ith limi ted fluct uations in 

te.nperature . This is illustrated by FiLure 13 

w..l eh s"bo s t he seas~:mul soil temper tures tor 19 ~ , _n 

n :1nfeated Hood River orchard , at t h e 6 and 18 inch level. 

The gre test lrlOnthly tet: por t ure fluct'.l tion t 

t ho 6..1ne leve l occurred ,n J lme d September .. In 

June t b fluotaat on was 12° F ., V'lhlle !.n Se pter:1ber 1 t 

0 
s 1.3 F . The yearly chan£ a.t t he 6- 1nct level 

1aa 32° F . The minin;um t ..perature t t h e 6- ineh level 

occurred in December , .ith are ding of 35° F . 1d the 

max1mun for December as 40'T . '!•he maximum tompo r t u r e s 

occurred in t ;., e mont L.s of June , July, Aus ust d 

Se ·)t nber ith readings of 66, 67 67 and 66° F . respeotivoly. 

onthly ch anLeS at the 16- inch l vel w( re not as 

pronounced as t h o 6- inch level . The ·roatest ·fluotuation 

occurring in Ma y and Octobel." , was 7° F ., and t 

chango as 27°F . Tho mi nimum t o;..peraturan t t he 1 8 - inoh 

1 vel occurred in J a.nu ry , Feb ary, ·arch and Dooember 

hen the tamperatures v r e 3 1 )8, 38 , 

re~ ~~ectively . The Iz:.aximum ten per t u.re.s occurred in July, 

Uf'Ust a.n d Septemb r , 1 t h readin ·s of 64, 6 d 63°F. 
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On two occasions, Qoi l temrcratures were record d 

at th time of ' d1 i ing for _. ororonensis 1 rvae at' ho 

Dalle • Soil t mperat ~res bene th yellow- pino , rosis 

rk, n A gust 16, 1956 erb f und to be 67°F . at 9 

inc es and 63° • at the 30 inch 1 vel . On Juno 12 , 

1957 , soil temperatures eneat ~1 a. sweet cherry tr e on 

Skyline Road , Tl e D lles,were 630 
F . at ?4 incho~ and 

t .JO inches • 

It ras th u ;· t these s sonal c.1 • . es in 11 

temper~ tures ould inf'lu nc t he ertioal distribution 

of gr bs in the soil . On s v r 1 oco a ons in t t. 1 te 

· dieing for m les of !• cr1nit nd 

of t~ e e two species ere 

di sccvered close to th so 1 ·urrace (. 50 to 1.5 lnchos) . 

In tl:: oas of E. . cri111 ta, dl • in(s in N vember , D ooUlb r 

ld January disclosed no overall ch ce n t w v rt i cal 

distr bution of larvae wt er c mpared v1th t he dlstr.!.b·1tion 

for July, Au ust and Septefuber . OS ibly se tter·ed 

few of t r ose in the 3 to 4 inch level move up ard, lea r 

t t soil surface once t e ! igh soil te. perat •.li' s CJ£ 

• 

J 

June, Jul 1 August and September h ve odere.ted. 

D. ""'U DS OP FEBDIN 

fe d th ughout the reater part of tbe ye r . In the 

fall and int·r hll 

d - · 

In d f · minor 
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case of small larvae it is d tf~'1cu.lt to determine their 

period of feeding , however , they re usually found in 

close proximi ty to fibrous roots . It is only when 

nu aeroua lur ··er larv e are discover ed 1n samples due from 

beneath fruit trees , that one c n re dily deterrnine if the 

lal~vae r feeding, These larvae att · ck t .1e larger roots 

and are easily de tee ted viLile feed .n · or a1 e s t 11 close 

to rroshly ~ouc:,ed-out are s on t h r ot.s . Fewer number 

of large larv c wer found feedint, durin c:; the I;J. ult 

period and .... n ate January to d-February. 

Larvae of P . ore r onens1a fedd on sweot cherry 

roots t Tb.e lles , during arch , pril , !ay and June, 

however , no 1 v e were f ound feedin . on roots in 

September. No samples bave been t ken during the 

remainder of the year , nor f or Ja..Ylu ary nn.d Febru ry. 

ossitly 1 to instar 1 rva feed 

sparingly or not at all nince reekul (1 , p . 563) 

found he p1 thelial cells ·1er e r duced and dege n erated 

n late 1nstar -P. orlni. t larv e . 
. 

· • ~'ERI OD OF ,OULT 

Prior to moulting, each larv prap re r:, a cell 

...d moults the rein• often consumin, its cast skin follc 1n 

the moult . Larvae of P •. crlnita., P .. miner :1d 
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! • orep.on,ensis moult durin£ the summer mont! • 

S ple d1E',g ngs made in orchards every montr· of 

tho y ar disclosed th t lurva of g. cr1nitt moult once 

a ye $ • e earl c~ t mcultinc occurr d UfUSt 11 , 1955, 

th the latest beinL Se ptenber 27 , 195LJ... I e cently 

moulted 1 rva 1th c at skins ar .more co nmonly found in 

lid- Sept tber . Larvae kept in the lntoratory for 

1 criod of one ye moulted during u.ust and S pt mber. 

Pleocoma ru_nor lar 1ao 1pled for a p riod of 

t o ears (19~6 and 1~57) in the 0 (ft er s the 

r•av o 1 ' pec1es , we r e also round to moult once ye ·r 

in a cell constructed by th larvae . Tho e r liest 

moultin larv e lfero found Jun 12 , 19S6 d tho last on 

u ust 31, 19.56. 

L1l...1ted observations indi o te _. oregononsi lar• 

v e moult durinb August . A large number of larvae found 

in t he soil on A ·uat 16, 1956, er e moult ln£ or moulted 

in t ._ laboratory · t hin one woek . 

ture larvae of t • crin:ta d P. -
moult tre year of pup tion. 

F . rmrrss 

11 other Scaraba id e ave ohly t r roe 1nst rs , 

howeve :r· , • crini ta d _ . minor have many 1nstars nd-
indic tion are t bat ! • oregonens l follow th s 
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pattern . Some a ~t thors h ve ex~)reased nn opinion that 

t he larval stage of ?l was poss~bly t roe or more 

7aars in len1th. 

Davis (14, P• 266) expr ssed his opinion in the 

foll w:tnt ·.anner , "Very 11ttlo is lmown of t r e life 

history, d very fe 1 rv e !lave ever been collected. 

but indications are t hat t be life of t be insect may 

xtend over 3 to 5 yea.:r>sn . 

While digging for P. hirt!eollig vandikei adults; 

Sm th nd Po tts (731 P• 117-118) found 4 larv e of thre 

d stinet sizes . ~~om these specimens , t hey t hought t his 

species had life cycle of' more t han one year . 

In the fall of 1953, lUtcher and Olney (62. P• 

of several 1zes. r.rhey• c cn

eluded t t at t e l ife cycle may t k several years . 

The follc"fin . me thods w .l'e employed in determlnin 

tho number of: inste.rs . Eg s of P. cr n i ta and P. minor 

were incubated in t .e laboratory ($4- 60°F . ) . 1 rg 

number of' t newly hat ched larvae ere preserved 

s hortly after hatching 1d measurements are mad r 

head capsule w dths to establish rru1ge for t he fir t 

in tar . Other newly r tobed larva 1ere llowed t o 

underlo a. moult , th n preserved , hich est blis t ed the 

second insto.r . 

Hea capsule cf 1 .rv dug in the f i eld ere 

42> 

http:inste.rs
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me s ~ red, larvae then placed ind vidrtally in soil• filled , 

3- ouno s 1v ooxee and stored in a cons t t te£l;>er tu:re 

cabinet ( 37- 60°F' ~ ) . Larvao ~GI'? checked montt:.ly for 

moulting and head capsule width re-measu.red. 1 o large 

numb 1~s of larv e were du before the moultin'. p r tod , 

me s · red , th n ro easured a:t'tor· the moult . In many oases 

it was possible to nrn r three af)para.te he d cap ule 

meaa_lreruents for a s ingle larvae . 

Read capsula wldtl. s of 1Jre - pup o ere lso 

determined, whi ch g ~e a r nte of measurements for kno~n 

mature larv e . 

T ·e range in head caps ule measurements for 

laboratory reared first lnst rs of ! • crinita s 1 . 99

2. 26 nnn. '!'he head capsules of first instar £,rubs collected 

in t he field me sured 2 . 02- 2 . 33 rom. Second i nstar reared 

in the laboratory I d head capsules measurin 2 . 29- 2 . 53 mm. 

Those discovered in the field ranged from 2 . 29•2 . ~3 mm. 

Pleoeoma cr1nitn does not pup te before the 

ninth instar . Som larvue may continue ihOUltin ;1: past 

tho n nth instar and h vo what ppee.r to be 1 .3 instars 

before pupa.ting (Table· 11 ) • 

The s e techni ques were employed in establ1 1" n 

t he instars of g, , minor as 1ere used n t e case of !.• 
orin· ta. 1rucimu:m idths of head capsules of the first 

http:af)para.te
http:montt:.ly
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instars reared in the laboratory ranged from 1 . 85-2 . 26 mm., 

while newly hatched l arvae collected in the field from 

cavities in which eggs had been deposited, measured 

1 . 89- 2. 23 mm. Head capsules of second instara reared in 

the laboratory ranged from 2. 23- 2. 45 mm. in width. Those 

collected in the field measured 2. 33-2.45 mm. 

Pleoeoma minor is in at least the ninth instar 

before pupation oceurs . Some larvae of this species 

continue moulting after the ninth instar and may have 

wh t appear to be 13 instars . (Table 11) . 

Limited investigation of ! • oregonensis larvae 

indie te it also has a large number of instars . 

In comparing the range of measurements of 

respective instars it was found the measurements of f • 
crinita larvae were lar er than for E· minor larvae . Also 

it is to be noted that larvae of both species may pupate 

during any of the instars followfng. the ninth instar . 

G. LARVAL POPULATI S 

Some orchards or portions of orchards in the ood 

River Valley have large populations of grubs , but the 

number of grubs per square foot beneath individual trees 

varies . To determine the population of grubs beneath a 

tree , soil from a s ple area was removed layer by layer 



T b1e 11 . ax wu 1dt or he i c psule for t he ins tars f E. • crini ta and ! • . irwr. 

No . lio . 
Inst r ubs Rem rk gruba .. Remarks 

:~.n mm. 

1 94 1. 99 2 •. 26 Rear d 60 1.85 2 ..26 ·eared 
l 40 2 . 02 a. JJ Field 31 1. 69 2 • 23 Field 
2 42 2 . 29 2. 5 3 Re red 30 2 . 2.3 2.45 Re rc-td 
2 37 2.-29 2 . 53 1eld 25 2. 3J 2.45 Fial.d 

6~ z. ,;;3 } . 10 2 . 46 2 . S4 
tt ~g ff92 3. 27 4· 09 3.10 3· 43
il fl5 53 3.. 59 4-74 3·4 .). 92 
It 1f6 73 5. 39 ~ 4· 09 4· 8 ' ~· 74 

t If 

II tl7 101 . 39 6. 38 92. 58 5. 39 
n8 93 6. 05 ?. OJ 8 5· 39 6 . 21 

9 67 7. 03 7. 68 Pupated 52 6. 05 6. 70 Puy ted' ii10 69 7 . 52 8.18 
t 

55 6. 70 1· 6 
ll. 54 8. 01 8. 83 30 7 .19 7. 52 

rt12 50 8. 67 9. 48 37 . 68 . 67" u13 32 9 . 16 10. 14 ll 8 . 8.3 10. 63 
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i th c. hand tro el , Th s plo ar a , i t hin the ,. dripn 

portion of t b e tree , as J6 inahes square nd to 4 or 6 

inches belo t .te d pth t . ich t he la t larva w s found . 

Sm...ples d1.1 frcm on , .3 ere apple orch rd 

ear Odell , r veal ed the popul ti n of f • crin lt t rubs 

var ed .from .44 to 7. 78 r tlbs ,,pQf square foot or fr-om 

1 -; , J5D to 33. >,000 [~rubs per a.ere . J ho t hor , on . acre 

plot of pp] trotH:' as ioun.... t h 110 . 78 crub i>er 

sq '.ar e foot . To acre s o_ .; ars , sampled in 195.? and 

1956, as fo d to aver f. 2 . 67 .rubs per s quare f oot . 

Ple coma minor i:)ru are alsu abund t in 

certain localities . A three acre apple and p ar orchard 

south st of Od 11 , h d v ra ~ of : . 66 gr ubs per 

tJQ 'l llre root . Anot 10r ppl e o:rcl d sor~the at of Odelt, 

h d 21 , rubs per square foot , d1 ~ributed to dept h of 

60 inches . 

At pr sen t , P. orogonensls 1 1~ o ro not kn \Yn 

to ecur n large nurnbera t The allos . Four bam1Jl s 

taKen from ben nth weet rn• yello pine i n Svros1s P rk , 

reveo.lod gr ubs to b pre.3ont in l imited umbers . The 

.}lu3 r' 1ged from 0 t 1 . 67 rub per squar foot . 

eo s ples t ak.en f rou ben th t:b..r e cherry tree"' on 

..,kyline oad , dlscl sed a. ra t,;e of . 06 t • .3.3 _r u per 

s uare foot . 
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THE f' PUP ,;,)T GE 

and f • minor et• found to h v 

a ratber distinct prepupal s t e {Fi gure 1.5 ) but t he 

time of onset is dif !cult to detormlne . 

In t r is staee 1 larv e re ere ~-wh te in 

color , flaccid , immobile d may e found stretche d out 

on th ir dors in a. cell con tr·tcted by t he last larv l 

nstars . .e larvae do no t feed during t is st and 

ind cations ar t h stage !h y be over JO days in lon._,th. 

Pre- pupae of f • crinl ta n:ay be discover d in 

the so .l in 1 te June to early J uly, fol l o ed b y p patton 

in 1 t e July d early Au ·'11 t . Pl ocoma. min r pr e•pupae 

ere commonly found on June 17 nd 25 , 1957. Some of 

t se did no t pupate unti l July 12-201 19 7 1 ho ever
1 

some pupated at an e li er date . 
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Our previous kno ledge of the pupal stage of 

Pleoooma was limited . Six papers are kno to th writer 

in wh ch there is 1nforz.'l t on valls.ble concernin th 1 s 

stago . Dav ~ s in 1 935 (14, P • 128 ) l7r te the followin ; 

'Upon reaching ts ful l size t .. e la.r\"a at•proa.c 1as the 

surface of t he ~ round , constructs cell from t~~ee or 

tour inches tC~ a f oot beneath .t , nd pup tes . The pu 

of Pleocoma has nev~n.. been des ori bed . The onl y up in 

good condition that I have ever seen was th t or a fem l 

P. behren 1 Lee . which had been taken a t a depth of about- . 

eight inches in the mi ddle of a tr 11 in Str wberry Canyon, 

Berkeley, Calif . This pupa as dug ottt wh le dults 

were emerging from burrows withing a fo'l lnch a of i t .... 

and t he beetle probably would not have emer£ed un t 1 the 

foll ;vine. fal l '! . 

Pupal and larval kina of P. h1rticoll1s-
vandyke! females era found ii t t h. bot tom of female 

burrows in five instance (73, P• 117); however nc d pth 

as noted . In the other paper on ! • hi rticollis v ndyke1 

(61, P• 17) seventeen f emales lu£ from burrows ere found 

at depths of 3 to 10 inches with eith r." cast pupal or 

larval skin . A dead male U\s ). l so f ound 1n i ts pupal eell 

at a depth of 5 inche s . 
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In 1953, Ritcher and Olney (62, p . 42) found 

pupal cells of K• crinita between 7 and 21 inches in the 

soil . The authors noted that pupation must occur 

before the middle of September since fully colored adults 

were found from that time on. The writer (17, p. 15) 

described :finding pupae of !• cri ita at depths ran ing 

from 5. 5 to 21 inches . I further noted that pupation in 

the :field and under laboratory conditions begins in 

late July and early August . 

Ritcher and Beer (64s p. 184) on July 22 , 1954, 

found three pupae of !· dubitalis dubitalis in the soil 

at depths of 7, 7•5 and 9.5 inches . One of these pupae 

became an adult on September 5, 1954. On October l, 

1952, the same authors also found one male beetle in its 

pupal cell at a depth of 5 inches. 

A. DESCRIPTIO OF PUPA AND PUPAL CELL 

The white . exarate pupae of ! · crinita and !• 
minor have no processes on the pronotum nor are the sex 

organs external as in certain other scarabaeid pupae . 

Sex of the pupae ean be determined by ex ination of 

antennae and apical horn. In the males the antennal club 

is promin~t wnile the apical horn is pointedJ in 

females the antennal club is not prominant and the apical 

horn is rounded. 
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Like the adultG thsre is a consider 1 l e r nge in 

size of Pleocoma pupae . Only· 1 . ti tod nQ~ber of pupa 

have been reasured t v giv pp ro imate slz • i le up e 

of R· crinit ara approxi ately 41 • in lenLth; the 

fet'!'l 1 pupae ar 44 mm. in length. Pu o. of f. • minor 

are s maller, mal ea being 33 ttult. n lengt h nd fe:n les 

being 3;;) mm . 

Pup e are found in pup 1 cell prep red by tho 

last 1 rv 1 ·n tars, lying on th ir dorsa d cc sionally 

on t heir sides '"ut rarely on t t ir venters(F ure 16) . 

The pupal cell are 2 to 2. 5 inches in len th, . 75 to 

1 inch in di eter and ar horizontal to th ·oil urr c • 

Th east exuvi is located pos t erior to the pupa in the 

cell . 

B. DEPT- 0F PUP TION 

Pup e of f • crinita and_. minor re found 

cattered at do, ths in t he soil w. __ ch corres > nd closely 

to the vertical distribution of larvae . Firt~ six_. 

crln ta pup 1 cells 1er bserved at de ptr~r ngin from 

5. 5 to 24 nohes . Sixty five pup 1 cells of P . iainor 

ore found at depths r gin from 6 to 42 inches . ·teas• 

ur menta arc r corded only f r those in .wl~ch propupa, 

a 11v or do < up • or a o st pupal n was found 

( le 12), 
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Tabl 12 . Depths of pup t on for ! • crlnit nd £.· minor 

Depth P. crinita P • . inor 
r e '!oct zono oot zone Root zono 

in inches 30 in . 24 in . 60 in. 
J o . pupae o . pup e lo . pup e 

14 14 1 0 
29 7 12 
13 7 

6 
5 
4 

Two pupal cell is have been found 

in th vicin ty of T-eD 11 s , Ore.on. ne dead ·ale 

ith pup 1 skin as taken at a. depth of 33 inches from 

t e J . J . Fo t r chorry ore rd no r 111 Or ek, 

SePtember 1 3, 1954. The ot her pup 1 coll , cont ining a 

de d female and pupal skin, was discovered at 37 inches 

in Sorosis Park on u st 2 1 1 956 . These two records 

fall tbin tho r ng · t r~i ch larvae of this sp cies 

are known to occur . 

' . 
C. TI ' .liD DUR.n.TION OF PUPAL .. T~OE 

The onsot of pupation 1 difficult to ascertain 

in the field . d can only be determin d by frequont 

dig ing durin . the summ.er or by u.so of tempera.tur 

o binet indoors . Pleoccm nr nor pup tes d tr a orm 
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into the adult sta a at an earlier date t han does ! • 

orin_ta (Table 13 and 14) . Th s is further correlated 

with the time of adult fli tht act vity . 

pproximate boginnin~ dat s for pupation of ! • 

crinita in t h , field vero secured in each of four years . 

These datos were August $, 1954; July 27 , 195.5; ugust 10, 

1956 and July 24, 1957 . 

In 19.55 Jt 26 ! · er1n1tn lat"vae pup ted in 

eonst . t t mporature cabinet 7h re temper t \.t res simulated 

oJtdoor so~l temperatures at the l b 1noh level (56- 6o0p . ). 

Under these laboratory conditions pupat · on began July 

27 and continued to urust 14. T 

;>upat d July 19 under l bors.tory conditions in 195'7 . Tho 

length of the pup 1 stag for f..• crinita ran d. from .39 

to 53 d ys with an avera ,.e of' 44 days . 

The first pup of • L'l ·_nor durin- -

1956 in the ~- . Gale apple orcl.urd , on Detrunan Ridg , near 

Odell , Orer.on . TLis s ingle fem le pup a was discovered 

August l , at a depth of 10 inches . On August 8, 1956, 

one male pupa nt a depth of 24 inohe was collected in 

the • Ogden orchard, south est of Od 11, Ore gon . On 

Juno 14, 1957, a sin le male pup , at a depth of ino es 

1as dug from t he • tarraw y apple orchard at t he junction 

of East Side and key Creek roads . 



64 

A t otal of 4, f • minor pupae ere r ared in a 

cons te.nt tem1 E'>I'ature c b ne t from grubs ta.ten March and 

June , 1956, in the Ogden orchard. Of tho 119 live f.: I'Ubs 

taken in arch , one bee .. e s. pupa June 28 . The June 

collection yielded 62 grubs, of wtich 3 Lt ated on t 

following d tesJ June 26 , July 21 and July 23 , 1956. 

Thirty ix prepupae of E. • minor w·ere dug from th 

Larraway and. Hagen ore ;arda on June 14. 17 and 25, 1957 • . 

Under laboratory conditions 17 o£ them pupated, b ginning 

June 1 7 and contin1li to August 1 . The lene th of the 

pupal stag,e for R.• mh1or ranged ft-am 44 to 51 days and 

averaged 47 days . The mortality rate of ! • minor pupae 

was rather igh s ince 9 of 21 pupae died. 

The aver ee len' tl· of' t 1e pupal st ge for E.• 

e:r·ini ta. was 3 days shor t er tl ·an for !.• mtnor (Tables 1.3 

and 14) . The length of t he pupal st ge did not vary with 

sex of either s pecies and all transformed into adults tho 

same year as pupati on occurred. 
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Table 13. T_me and durat on of pupal stage for P. crinita,
1955 d 1957 

Dat of Duration 
pupation Bee e adt lt in d y Sex 

July 27, 195.5 Sept mber 16, 19.55 
July 29 · Sep te ber 9 
July 1 September 15 
July 1 Septeobor 16 
August 1 Septel}lber 14 

U£. USt 2 S pte t>er 17 
August 2 Se ptember 17 
Au<:;>ust 2 September 17 
Au .. ust 3 s pterr.ber 19 
!Jugust .3 September 14 

ugu st 3 Pupa died 
August 5 Ce pt mber 21 
Aug_ust 6 Septer.'lber 18 

ugust 7 Dept mber 19 
August 9 Zeptember 21 

u u ;, t 9 September 22 
August 12 September 19 
Augu t 12 Sept mber 21 
August 13 c;eptember 21 

u·-ust 13 ~epte1 ber 21 
August 13 September> 21 
August 1.3 September 21 
August 13 Sep·;em'ber 21 

ugust 13 September 22 
Au~"USt 13 September 23 
August 14 _ups. died 

July 19, 1957 Se p tember 9 , 1957 
July 191 Au ust 28 

53 .F'e le 
4.3 " :, alettb " 45 'emale 
47 !.. le 
47 11 

47 " 
48 tf 

43 l''emala 
n 

48 ll1 le 
44 Female 

itt " 
" 

45 11 .. 
~ r .• le 
40 n 

40 tt 

40 ,.40 
40 J 

If41 
42 

F e le 

52 .ule 
41 Fem le 

44 day 
verage 



66 

Tatlc 14. Time and dur t l on of ~upal sta~ for • minor 
1956 and 19$7 

Date of Dur t_on 
PU:Ution B c e adult i n d ys Sex 

June -::>6 , 1956 Pupa died -- Lale 
June t:.8 )upa died ll 

July 21 Sep tember 1, 1956 Fen_ 1 
July 23 ~e te.. ber 2 41 " June 17, 19.57 Pupa died (l i.J.57) r. ·lo 
J une 19 1 .ust 3 L$ Po· al 
June 22 u ust 7 46 -!ale 

nJune 25 Pupa died 
June 27 Pupa died -- II 

June 27 Pupa died -... "J 
1June 30 ugust 15 46 
uJuly 2 uc;ust 20 49 

July 12 Pu died Pcmale ...July 12 • u t 27 -
l 46 

July 17 September 3 48 rftale 
_,..July 17 Pupa died Fo ale 

July 18 Pupa diod ..... " nJuly 18 Leptember 3 47 
July 20 S ptambor 9 51 · ale 
J uly 28 a otember lJ 1emale 

nAue;ust l Sep tember 14 tit 
47 day 

avera.c.e 
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TilE ADULT ST CrE 

A. ? RIOD 01• Truu.Ss.tvR •. i TIO?i 

Pup a of _ . crinita begin trm1s orming into 

adults in late August and continue until lnt September . 

Transformation of l • ~inor pupae be ·ins in 1 te July 

d c ntinues to eax•ly Septe"'lb r . 

Under laboratory cond tions (58- 60°F . ), ~· 

crinita pup e beg n transfo 1ng into adults on Aue_uat 

28 ~~d continued to do so until Sept mb r 23 (T ble 13) . 

In the f1eld1 the first new adults have bean found in 

tlo r pupal c lls on u .u t 2 , ho v r , the ruaj r ty o.f 

pupae tr nsform in arly to d- Deptember . up e are 

rar ly found after Septa.. ber 25 . 

Pleocom m nor pupae betan tr aformint into 

adults on ncust 3, 1957 , nder 1 bora.tory ovnd!tions 

(58- 60° F . ) (Ta bl 14). ewly formed dults d pupae 

.er collected in th f1.eld , from p p 1 cells on u uat 1, 

19.56 ; no puoao · ro found in a s nple dig&in( on ut;ust 

31, 19$6. Tho earliest that ne dults h ve been found 

n the. fi ld rtas July 26, 1957 . Th& ··ajori ty of pupae 

tr sform in U£us t, th p p e being rarely found aft r 

t1e first week of Soptember 
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B. I7'0VBM ~T FROM 1:: PUPAL C LL 

Wi t rin. few days aftex• transformation, adults 

of ! • crinita d b g n. burro ing from t h·ir 

pupal cells . The urrow, one-- half t t hree - quarter of 

a.n inch in di tar 1 t urns gt..adually- upward !'rom t h e 

ond of t he pu.pal cell . Rarely, ndults be t_ n the tunnel 

at 90 degrees to t l"te pupa.l eell . Dur1.ng tho procos 

of burrowin ,,, pupaJ. cells bee m fi lled d 'tb ti ' htly 

packed, pulverize~ soi l. Th laat larv 1 exuvi and p ...Lp l 

skin are compressed n t . is soil at t he end opposite the 

exi t tunnel . 

In the eaJ:~ly st ve of burrow ng , t here is usually 

a s pace cf 2 to 2 l / 2 inches vet een pulver5zed soil 

and soil t r·rou.gh which the adults are twmeling .. This 

space ~1mih1shes in length s burro 1nf progresses . 

Uponatta1n1ng the soil surface or near t he soil urf ee , 

adult are closely confined in the pulve£>i zed soll . 

C. SEASON OF ADULT ACTIVITY 

The three s pecie of 

Rive Counties , mate dur n'- t he t 11 nd w_nter s asons . 

Period when matint of the three s pecies was bserved i s 

given in 'rable 15. 
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Mating of -• . ffi1nor begins in early Sept 111b r and 

may ~xtend to mid- November , the peak of etivity bein 

1n lat S ptemb r and e rly October . 

leocoma oregonens1s gins m t1ng _n 1 te 

September ~r e rly October and in oort 
6 

extend to late nov mber. 

in year may 

Pleocoma cr nita has the longest mating p rlod. 

dult activity begins in mid- to 1 te October nd is at l 

1ei ht in November and D eember, with sp r die activity 

dur. ng Janu ry, I•' bruary and Garly ~aroh• ..,ince activity 

of adult bog ns so late in t e sa son , inclement e t h.r 

in mid- to lat e Novenber and December often disrupts the 

normo.l emergence . During th se periods , soil is frozen 

or covered d t h sno , however , these d! eruptions only 

prolong the period of adult ctivity. This coul d ell 

be c&se of species not too well adapted to its 

environment . 

(a) EFFECT OF ,i. ISTUI-lli AllD LIGHT N ~D!JLT C IVITY 

The utumn and winter season ith their r in and 

saturated atmosphere h vo lone been ·ssociatcd ·ith fli ..ht 

of Pleocomn males . Light or bs nee of light, see.s to 

influence the time fli ght occurs . ales nn fetnnlos or £.• 

crinit 1 f. • minor and!· oref ,On nais , in Or on lso 

influenced y moisture d litht or bsence ot 11 ht . 



Table 15. Mating periods for t },r-ee sp c1ea of Pleocom 

P . m'inor P.. crinita • crini ta 
Yoar Rood Uiver County Hood i ver County ~iiaco County 

1930 October 23 
1931 Janu ry 29 
195,3 November 13 - iarch 8 , 19 ·4 
1954 October 19 October 22 - Janu ry 29,1954 
19.55 September 27 - October .27 OctobE)r ..22 - U'arch 10., '1956 
19.56 Sept mber 10 - November 13 October 17 - ,ar-ch 1!-,- 1957 
1957 Septomber 17 • October 30 October 20 • January 15,1958 
19.58 January 17 

P. oregonensis P.. oreg<monsia 
· a.sco County Sherman County 

195) October 17 - November 6 
1954 . ·october 8 ..., llovember 6 .P1~ or to november 27
1955 October ~ - November 28 l~ovember 7 
1956 October o - November 9 October 19 - 1ovembar 
1957 Se ptam r 30 - November 18 November 14 

-..] 

0 
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Two of the earlie t observ tions on occurrance 

of Pl ocoma act vity ere rltten by io seeker . Both 

citations cone rned • f mbriatn . In 1886 {57 , P• 201·-
2 ) he noted emergence b gan ~ tor the autuon rains 

soaked the soil to depth of 4 to 6 inches , itl' fl1 e.ht 

bo1ng d urnal and of s hort duration. n t in 1888 {5 1 

p . 212) stated a fe Pleocoma merged after a sl ht 

rain , but tor a storm 1 ting bout week the ho l e 

brood emerged. 

Other earl y obser•v tiona app e ared in the l i tara... 

ture in 1889 and .l 890 . iv . rs (65. p . 17 ) credited 

!r. B on as observing and collect ng E• fimbriat 

f l y ng in the r n dur_n[ the evonin • Two other not s 

by River s in 1890, are concerned th the fli [h t h bits 

of f • b hrens11 . S1 ec1mens (67, P• 70) w rc cell cted 

on 19, 20 and 22 of Octobe r , wt' ile the second period of 

heavy ran a at ~ee.k . The oth r n · te (68 , P• 21-26) 

stated that dults are fo nd dur1ne the fir~t heavy rains 

of the season, wr ich often t s 'n th month of October . 

Davis (9, p . 11-12 ) r t ter th first r ins 

of t he year • ••• • the beetles come to the s urface. The 

males come out and fly •••• u 

Follo n this early period, collectors be an 

net ng t he time or period of d y ~ 1 n fli ·ht occurred 
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~d at1osphor1c conditions t the time of collection. 

l cocoma hirsuta D vis i recorded (131 p . 68-89) 

s be. !l£ coll ct d n January 22 1 lt33, at 5:00 a . m. 

while flying b lo the sno lino . 

Collection d t on 

this species fle during a v•riety of cond tiona . On 

October 22 , 1932 {741 p . 184-185 ) m los •ore collected, 

flyin in a sn w torm• Flicht (46, P• 151) also occurr d 

n the early mornln from about 6: 0 . ~ . to lOcOO a .m. 

d a.ain in tho ternoon d vening from bout 3:00 ? ~m. 

to 9:00 p . m. · 

Two records of f • nitida Linsley flight re 

noted, both durin pre-dawn nd dam. On occurred on 

Do oem or 19, 1940 , t ee- quarter of n hour befor sunrise 

during a. p riod of rad1 tion ro (L~6 , p . 148 ). Th 

other collection as m de ovember 15.- 1952 , during the 

thil~d rain of the se son, bet cen 4t55 p . m. and 5:25 p . m. 

in lntermittant 11 ·ht rain (28 , p . 202 }. 

Tru years bservations m Horn as 

pr sentod by Hazel tine (27 , p . this 

peoies o.ro aetiv shortly after sunset , dur!n the 

nit1t nd t h period prior t - or shortly artar dan . 

Durin 1948 , fl1 h t b gan bet reen 7:50 and 8 : 00 . m. on 

October 27 e.nd at 8 : 30 a ... . on Decexnb r l3 ( cifio 

_ _.a:._.....,_ 
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Dayli ht s ving Time) . The large t flights occurred 

p rox m_ tely one -h lf hour befor(; d wn to ono • h lf 

hour after d wn on r iny d ys or . n the huru.d1t s 

n ar t e s turation point , Lar fli tht ro noted 

to be i n t sunset nd c ntinu f r 45 tinut s under 

the a.-n.e condition s..s t 10 m rnine:; flit..hts . n 1-1ovember 

6, 1949, fli h t began at 10 : 00 p .m. and continued to 

6:00 .m., i th a ste dy lit.ht ra.in th entire tim • T 

area as li tht od by a nearly full moon sLinlng t hrouth 

t he fog- like clouds . 

collie Rivers , (28 , p . 202) is 

noted to fly both ni ht and day in the second or third 

rain of the fall sea on. ~ 1 of _ . sono~ae (2& , p . 202) 

ere colle cted in fl1 t t on llovemb r 1!~ , 1952 , beginnin 

t 2 : 00 p . m. d 1 t nt. about 1 minutes, ith fli(.ht nd

ing shortly fter st rt of precipitation, r le 

also observed .flyin at ...unset in cle r , c ol · ther in 

t ho s· e n llove ber 16. 

·all (2 , P• 64- 66) hen doscribin 

noted he collected the peci ens in a drizzling r in . 

This species was lso recorded (48 , p . 111) as flyine at 

3:00p. m., October 24, 1941 , in dr1zzlin · rain . 

upeeimons of f • rick eckeri Horn (48 , P• 112) were 

collected in t1e r in on ov mber 9, 1940. 
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In 1920, Hopping (29 , P • 12 ·128) wrote 

• r:tmbriat a , .f.• hoppinpi Fall and _ . behrensii me.les 

rly at dusk durine a fino drizzle , but n t during a rain . 

In the ensuin years numerous records of _ . beru>emsi 

fl- t.bt app ear in print . On the t o day follo ine 

a. heavy rain at Berkeley, Cttllfornia, October 15, 1925, 

a number of mal~a ere taken in fli ht or mal .s and fe 

males 1ere dug from their burrows . {ll , P• 110) ~ V n 

Bleeker (75, P • 288- 289 ) rote t hat E.• behrens! 111 les be 

gan flying s t he sun disappeared behind erin Point ne r 

Berkele., , Cal fornia. This apparentl y wna 1 te after

noon s l nce fl i c kers f.L.'"ld jays were observed c pturing the 

male beetles in flic ht . In t h fall of 1934, Linsley 

(42 , p . 14) found ! • behrensi had throe fli c:ht periods . 

Dur_ng t he period of Scpte :nber 23 to October 6, there 

was . 09 inc ses of rainf 11 , with no fli ght . The first 

fli ght occurred October ~l when there as , 39 inches or 
r _nfall . On October 31 and November 1 1 . 62 inches of 

rain fell 1ith a ~ od fli t~ t of males and many fern les 

opened t heir burrows . The largest fli ght occurl..Od 

November 17-18, w~en . 77 inches of rain fell , Duri ng 

the eek followinb this 1 et fli ght , l~rge num' er or 
both exes were diseoverod in t he soil . 

In t he Patterson as•· area or Californi (73, 
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P• 116-117), ! • h1rt1col11 vandyke! was found to emerge 

ftor a so kinL r in of a out one~half 1nah or more . 

"Males were observed f1ylng from 12:00 noon until 6:15 .m. 
und r conditions th t vari d f m a h avy ran to 1 te 

fternnon suns h ne to after d rk, and f rom a sllght 

bro ze to a northwest l'lind , mhey a.pp a.rcv to be most 

abundant but t re middle of t h· after.oon, On th hole , 

the weat :.er w rat~1 r cold nd ttu'e tenin '. 

L nl s of the sub - p ·cias _. d .tbi tn11s dubi t lis., 

commonly found in certain as of the .111 mett V 11 y 

of Oregon , have bean observed or collected n flifht 

under varyint condi t ions . It h boen ob erv d (48 , 

P• 113) flyln near d~sk , durln the f 11 r "1y period 

(October 23 , 1938) . Males h ve b on collected 

(641 • 181) ur n T October and ~overtber in rain Ol'' hen 

the ir as saturated nth moisture . Ind v1du ls er 

lso ohserved fl ing o.t 10;00-11:40 . m. and 2 . 0!) p . m. 

On October 16, 1954, fli . t occurred between 6:53~7:40 a .m. 

t l i(ht r in fall~ng . The 1 r g st fli~rts we 

ob erved durin early morning ho rs shortly aft r d ;n . 

In 1953, R tchar and lney (62, p . 41) re .orded 

fl £ht of ! • crin t r:-ales und r th follo int cond tlons t 

Uovemb r 1 1 !'licht finished b fo G :00 a . m., ovember 

14, fli~ht from 5 :50-7 :25 . m. nd IOV mbor 18, on m 1e 
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collected in fli t ut 6:0.5 a .m. Th "'a s m.e riters 

tatsd t at November 13 as tho :f rst flight of ;:1ales . 

A c heek of the proeipi tation da.t fol" that ycnr s~1o\ved 

1 . 66 inches of r in fell ~etwecn September 1 and 

o e .. ar 1.3 inclusive . Observ t1ons . or the years 1954, 

19~5 , 1956 and 1957 indicate t least 1 . 00 inch of rein 

falls ~tween September l and tho first fli~ht of ! • 

orin1t m les nd activity of rom les near t'e soil 

surface . 

Flight, in the peak of f.• crinita act vity 

{Novem er and Deccrrbei• ) begins at 6s 00· 6; .30 a.m . and 

continues to 7:00- 7 :SO a . m. Males rarely fly after 

7:45 a . m. nd are not knct:n to fly in th 1 te oven:tng 

hours or at ni ht . ales have b$en collect0d durin pre-

dawn and arly d 1n under a wide ranee of clinat1c 

condit on 1 1hieh incluaes drizzling r ln, radiation fog , 

overcast sky or a sky it1 a r w broken cluda . 

Though l • minor belont;8 to the seven 1 el ate 

group , its fli;ht hab ts di.ffer froc ! • crini ta . T o ! • 

minor m las were collocted in 1954 on October 19, bet~een 

6: 00• 6:30 a .m. 1n a drizzling rain and on October 27 , 

1955 a ~ale was taken n flitht durlng sligrt dr.zzle 

at 9 ; 30 .m. (50 ; P• l22) . Two years records (19,6 and 

1957) indicate male and fe-'lele act1Yi ty be glns after 

nearly .50 inches of rain has full n . 
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The lar .est flitht of l • minor occur in pre-dawn 

(5: 00- 5 :30 . m.) and nny continue to 7:45 . m., ~owever , 

m les are c~nonly obnervod l y n in mid- mornin 

(11: 00 • n. ) and :.-1id- att rnoon { .3:00 p . m. ) . Limited 

obs rvations 11d c t t b t t 1 pcc·es has some flicht 

activity durinr t ho ni l ht hours ; since one n. le ns 

collected t a 11c .ted wind win the ak -rove dlstriot 

t 10:30 p. m. during Oetob r , 1957 • 

Irri ton of ore rds ~rtt• sprinklers durin 

e r ly Septe..ber apparently . nfluenc s emergence cf 

! · minor. In early S ptember• 1957, two adjoining 

orchards wore observ d for emer anoe of this pecie • 

One orch rd sprinkled in early Septem sr h d 1 r ge 

fll£ht of ! • lldnor several d ys before t he first 11 ted 

ctivity occurred in t he unirrig ted orchard. 

Pleocoma oregonens s belon a to t 1· a four 1 ell te 

group . I rocorded (18• P • 431) colloctinL ~ les on 

October 1 1954, durin t h e f rst r 1n or t~... fall se s n , 

d also noted male fl1 £ht as oec t rr1ng t 6:30 . m. and 

4:30 p . m., o ther in t h r nor t tlmes J en t h e 

tlnosphere tlS S<.:.turated . r""our ...'"eUI'S observations (l954t 

1.955, 19.56, 1957) 
•' 

ho ' s dult P-tivi ty be 1 s hen 1early 

.50 inches or rain h s ~allen . 

The lar est fll ihts occur in pre-d ~ (4:45 to 



78 

5:15 a . m. ) and may cont t nue to 7:00 a . m., ,...0 ver 111alos 

h ve been observed and collected n f'lieht at 9 : .30 .m., 
.
2: JO ,nd at 1 : 00 , 3: 00 and 4:30 P •t • 

s wlth m lea of the other t 0 spec , m e of 

thi s pe cies c ve be n collected d r the a ae · de ran e 

of climatic condition , 

D. ADULT P r'UL TIO S 

Taken s a wh le , in the areas in which _. crin.Lt 

f • :m nor and .!.:• occur , t here h ve been lar 

fli ghts e ch year of ,~ ults during the time the wri tor 

1 a b en nresti ting t he h bits of these species , 

\'hen a cif1e area is b e . ved for a numb r o 

years , however , thoro are differences in ize or flight 

from year to ye ar . ore ard where f • crinita dult 

have been observed sin,ce ·1953 ( large fligh t t h t yo ) 

ther h s .be n deere'asa in th mereence o " dul ts since 

1954• In tw other orchards, 1 rge fl-ght of~· orinita 

er noted in 1 956, but in 1957 , hly an ocoa ional r· le 

¥as een in i'lit:,h.t or found dletin down to t he sc t t ored.1 

fe fem lea . .,.. 

Dur ng t~o ye r s• observ tions in three orclards 

· t>orc. ! • minor occurs in large numbers , there has b en 

no yearly difference in siz f flicht . The flight of 

• ore( onens1 s in Soros Park, The Dall s , for 1955, 
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. 1956, m1d 1957 has not fluctuated n t l oe b~y durl ne t his 

p r!od. 

Adults of 11 t hree species are abundant in 

TOoden are s and f lights are aa l · 1·ge as those t hat occur 

in orchard lands . From 11 1nd1ea.tio,ns , ,El~ocomo. are 

restricted to rather localized are ~ and occur as c lont 

in t he ooded districts , t he s e as i n t he orchnrds . 

E. BEHAVIOR OF l ' ES DURING MATING SE SON 

Considerably 1or has been written concernin 

behav or of Pleocoma ales than females . Tr~s is due in 

part to m la s s pending l i.ited time above ground, searchi 

for t he concealed, wingl as females .. Reports of .a le 

behavior include fli ght charac teristics ,. attraction to 

vat r or li ~ht and the mechani cs of 1 eating a fe~ le . 

(a) l"LIGITT OF J.'ALE 

Two GA.l';i,Y collectors b:M:efly note fli J;ht <l ra:.c • 

ter!s .-ics of m les . Rick ecker (57 , p . 201·202) in 1886. 

1hile collecting l • fimbr ata not d fli ht ~as slow nnd 

raPely attai ned a hei r ht of more t ha..Y). 6 or feet . In 

1911, Fall {22 1 64- 66} oited t ho fll t.ht of l? . australis 

in t he follo 1ng manner; '' B etles f'lew slo ly and tipar

ently aimlessly, keeping as a rule a foot or two abo ve 

the groundtt , 



0 

Davis (15, p . 129) says t h e fligh t of ! • b dia 

is slow d blunderin[ ~.1 th rr les eepin close to t he 

ground, w ile the fli t ht of _ . beherensi was d·rect d 

and s . ift . Pleocom.. nitidia m las ere said to be fat 

flyers (28, P• 202) . 

Smi th and Potts (73. P• 117) described the f l it,ht 

or .f• t.irt1eo111s vand:z:le1 in detail . Males , in aearah 

of female burrows , made slo s ecping flight of 50 to 

200 ards into the . ind. Du:c·ing this searehine flight, 

males 1 were 12 to 18 inches or les . above t~e oils r 

f· ce . Do m nd fli t;bts ;ere lon » stt>aight n d swi.ft, 

ith,m les 10 to 15 feet bove the round . ft<n' t 1is 

downwind fli ght another up ind search £l ight ould 

becin. Freq 1ently; fli ~ht was of lon · durat on, with 

one .1ale hein follo 1ed .for over a rr ile . \ hen colliding 

with a pl~~t , m 1 s fell to t he round, crawl d a fe 

inches, then took wing a0e.in . 

F11 ht of ! • dubitul1s gub t lis cited by Ritoher 

nd Beer (64, p . 181-182) was close to t . 'e ground (4 to 

12 inches ), however , when d stu:rbed , rna.les f'le err·tie 11y 

and soared 20 or more reet into t ~o air . 

The \Yri ter has observed munerous, large fli h ts of 
f 

P.-. crini ta, .f.• minor 1d ! • orer;onensis during pr • da:m 

(5:30- 6: .30 . m. ) in the be~~s of utomobile headlights 

or durin e rly .dayligl'· t (6:.30-7:30 a . m.). In general 
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the fli~~ht patterns of the three Pleocoru. speci s found 

in Hood 1ver and Was co Oountic .r e i t h t hose c i tod 

abcve . 

The undisturbed flight , 1hil seeldn · female "" , is 

slov1 and meandering, m les flyin . close (2 nches or less) 

to 12 or 18 il'lChes :·bove t he soil surfa co . i:xed . ong 

tho alow flying , are others flyin straight and swiftly 

at heights of 3 to 6 f'eet . \hen di tu.rbed, fli h t beconto 

svli:rt , orr tic and f tcn osca is n1ad.e by s rint. 10 or 

more feet into the e.lr . 

Plight is clumsy and blunder _n .... , as m les of ten 

collide with w ads and clumps of t ll grass . Upon 

colliding ·• t h obstr' ctions of t his natur , m l os twnba.e 

through t he ta~£led stems and with 1ings v1br ting, 

crEl.w.l a short ·dis tanae bef r e becumin air borne . 

lar •e flight of bee tles flying throu 1 or out oft ll 

grass create a notioeabl e , loud buzzin . ound. 

(Q) ATTRACTION TO 1 ~.,m 

Reports r Pleocoma nales b i n . found in s all 

a tre ::s 8-J."'ld ater fill d ditches nd pud las have bean 

cited on oev r 1 coa i ons . 

T o early reports, on~ in 1886 and the other in 

1889, are con cerned with :M.tles of t 10 &peelas . I.ioxm 

()0, P• 9) records ! • rtiocllis m las being found , 



drowned in a small strea.rn of water . In 18891 H1v rs 

(65, P• 17) reported a E. • be h rensi i :lale be n found 

dro ned in a pool of .w.. ter . 

Davis (15, P• 130) in 1935, wrote the follo· in , 

tt ,funy males are at:bracted to ools of water , pl unge into 

thom, and dro mn , 

r. ales of ! • fimbriata have been t ken from an 

irr gation flume and irriQation 1 ter ($2, • 102-103) . 

Dr . E . G. Linsley (perc.onal conununioati n) noted _ . 

behren 1 mal e b · lng cmnmonly takenfron:: a. s imming 1 ool 

in Strawberry Cunyon, Berkeley, California oo1d _ . 

from .flume and roreb y ln Sequoi a 

National Park . 

The wr. t r had oeo s on to associ te ! • 

i th VI tar in t c;o ins tancea . n th raurning of . ·arch 8 1 

19$4, a resident of Hood R ver , found a le, aliv , in 

a p ddle of water neru... her home . On December 7, 195.5, a 

f~·!i t gro er ne r Odell; Ho d River Co unty , f und Pleocoma 

m los in wate;r-filled ruts. Collections ma.da t this 

loc lity uring. December 19 6, reveal d f • cr1n1. ta to be 

present in tho area . 

l'leocoma m'.n r utal s are also at t racted to water . 

A gro e~ naar Oak Grov , Ho d River County, found a Lale 

in a tub of water on Septenber 241 1956. I.mmed1 tely 

after m rning flights on SepteMber 20, 21 and October 101 

http:strea.rn
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19.56, I found _. minor m l s floating in ater seeping 

from an irrigation line . Some of th s m- les t-ere alive , 

while others were drowned . On September 20, 1956, two 

mal s 'I re d i scovered, burro in{:, into t ..l ·, soil '<'1i t n 

inehe of this se epa~·e . 

The triter collected (October 22 1 1956 ) 

five P. -
ark , The Dalles 1 rec o11• This a 1)arently coeurred 

d· ring t he pre • dawn hours of October 22 , since all m les 

ere alive . 

The associ t on of Pleocoma males with uter 

doos not ap .e r to be accidental , since these record 

no. involve six sp eies . 

(e) ATTRACTION TO LIG T 

Certain species of Pleoe ma are reported to be 

attracted to light , w le other re not . 

Rivers (66~ P• 17) cited t h e ex eriences of 

r . Baron du.rin...., Q camping trip in th · follo•ing manner, 

11 \Yhile taking his even· ng meal was surprised by a. 

vis it tion of a nut'lber of E.• f! mbl:'i& t a. onter1ng his tent , 

chargin e upon his l:l.ght and extinLui shing 1t''. 

Davis (15, p . 129-130) ~ade two reports on Pleoc ma 

and their attraction t o licht and n interest ng co . nt 

on light a.s an attractant . He said a Mr . Kenneth nroe 
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told him of some 1 r ge bro.m uu&s lying into t r.e f re 

during rain at Pine Fl ta , near P s dena . On the 

arne p gcs , m las of P. cr e_orted not bein 

ttr cted to u t o ,Jobil e h ndlights . Davi rot fur r , 

'A light of l o inten~;i ty such as 1 ntorn, fir , or the 

reflection of 11eht from a s rfaco of ter , is prob bl y 

more attr ctiv t o t ·Lom t han is strong r 11 ht . • . 

Pleocoma n tidia ha be n r ported a not ttr· otod_

to light 

qu rtor 

porch of 

(28 , p . 

of iour 

a. house 

202 ) and also 

before u

(45, P• 148) . 
' 

a 

n

bein 

r i se at 

coll cted 

11 ~ht on 

t hr

t h 

ee

f r ou.t 

T o ot or speci es (46, P• l .$1), P. shast nsis and-
!.• r i ckseckeri re not d s being ttr cted to li[;ht . 

Smith nd Potts (73 , P• 117 ) f ound f • ·rt!collis 

vandyke! males ere not attr otod to li ht from Colma n 

l antern. 

In 19$0 , Haz ltine (27, P • _)2 ) r portln on 

personal communtc tion f rom Dr . J •• Comstock says after 

dark_, .- E_ . pun tiooll is are stronr. ly attracted to light . 

T 1o sa"tlc aut110r {28 , p .. 188) reported P. con junhens mal s 

are attract d to li ~ht e rly in the. eason, but 1 ter in 

t he seaon ro not ttrac t d to l ight . 

Ritehe d Ol ne y (62 , P• 41) ound P. crinit-
1 al s e r e not ttracted t o liGht , ho ever , t 



of th:1;:.1 spocles ere taJ:en at light d :rindow, at 6: 30 a . m. 

n January 1 , 19~8 . 

Pleocom_ minor males hav repeatedly been collected 

on a vi.J..ndo ill bene th a li h ted wihdow,. near Oak G ove , 

Hood f 1ver County. 

I have never f ound l.• crin·t , _. inor and ! • 

oreeonens is males to be ttracted to 11 ht from 

Coleman 1antern, kor·osene lis;,ht trap or aut~ nob le h d.. 

l ights " ihile collectint males of thes · thre spec as 

w_ th the a d of automob le headlights , male have flo m 

a inst th automobile ne r t he ·headlicht 1 but they h. vo 

lao flov·n agains t unlight d portions of t he uto~.n.obi le. 

This flying into the aqtomobile~ is prob bly due to 

elw, y , bl undering fl i £.ht end t h inablli ty to e.void 

large objects , 

(d) L C TINO THL FEM~LE 

The manner in 1hich Fleocom males locat the 

female is not easily explained . 

Four brief notes , advance t thou~ht that a 

sensory mechanism m.a be involved. Riel~sceker (56, 

p . 201•202 ) wrote , u uhero t l.e flyin . males d i scover them 

by ome acute sense nnd dig down to find their matliJs'• . 

Riv r (68, P• 2$) suggested males found females by scent. 



D vi s {10, p ., 117) cited , "I had heu.rd Soarabaeidae 

smelled i th the antenna , so I t ot till t he strong 

smollinf t h lnt s I could think of such s acet c acid, 

vino gar , ethe r , <.:hlorofo , etc J to all of these the 

beetl es paid no attention until th ant nn e w re actu lly 

touched , and t l··on they frantically tried to l"Ub t he 

antennae ole n it 1 t ho forele s sn • vis (15, p . 129) 

rote , nThe f l ying mal ;.; nre probably a.ttra,, ted. to t t e 

fem le by sc nt" • 

During tho per od in w:b ch t .e female is ne r th 

top of tho .round the burro is covered by a s m ........ l monnd 

of pulverized soil . It is diff icult to conceive of a 

male find ng o. femal burro by sieht , partic ularly 

durinc Jre -d:awn darkeness . However , si[ ht o.ay b 1 volved 

in f nd ng females , s there is coneid~r ble activity on 

the ground S1...1.rface rhen one or more males aro bul"rowlng 

to reach a fem le . In early lorni n , I have observed 

several P . minor males .urrowin , into soil t the same 

site. While observin • t hes .. nles , ot her m las flying 

near thes e s i tes 1 ul1ghted and joined t h e others . 'l'his 

bas also been obs rved ith f • oreronen is . 

Odor d t he ansa of sraell possible pl y e. very 

importa.l'lt rol e . The s mall mound of damp soil rna • re tain 

odor h1ch attracts th - mo.l s , since adult ttct1v1ty is 

during drizzling rain or wh n t be a r is sat rated ~· 1th 



moisture . Skunks are also actively n La ged in dig ~in 

fem le beetles from the round at t f\i s time l!illd m y also 

detect thom. by the fem le ' s scent . Male beetles are 

attracted to burro v-s fr•om ~thich females h ve been removed 

since '·~ ales h ve been found in holes where skunks h ve 

du females . To t he wr ter1 female beetles have a 

d .stinct odor , while males do not . 

I have observed !·• minor !1: les flying near the 

ground in search of females on several oec sions . On 

appro chin _. or pas s in ' over a fem le burro 1 m les drcpr;>· d 

to the ground and began cr- vlin rapidly to r~a1•d the burrow. 

The r1.ales held their antennae 1 1th lamellae unfolded, 

in the sa plane as the body and t ri [ ht anbles to 

the head . 

F . ~~AVIOR OF F AI~ DURIN ,J tiNG SEASON 

Follo ins transformation, females of the thr e 

specie~ b rro1 to t he soil nurfnce and upon reaohin · 

the s ur f ace , turn, re• nter thE> ol 'burrow a s hort 

d stance nnd awe.i t the m lea . Pleoootn crini ta feroal es 

are an exception since they, more cotnJ,only th n !.• mibor 

or f • ret:onensi§ _, may dig a ne burro'l !thin inche 

of the old burrow. 

Durin matin - season, a large numb& <-" of' unmated 

females of all three s pecies were observed in their 
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burro'ls . The occurred t depths rant. ng f rom . $0 t o 

14 inches . 1he m jority, ho·ever, wer less t t:· an S 

nches de ep , head down and cover d by pulverized soil. 

A fem le burrow can be detected by t he presence 

of a small li'lf:Hmd of pulverized soil h_ ch is pushed up 

in the prooess of breaklnc through t he thin crust of soi l 

and d:1 ee;:1nt back through the pulverized soil in the old 

burrov . The plug of P' lveri zed $Oil beneath ~ieh the 

.female is hidden may extend from the soil surf ce to t h 

dep th at rlich the fe malo is hidden or . t may be nly 

ohe • h l f 1noh in thickne s . 

ale or males upon l ocating a f emal ~urrow , bo r in 

digging through t he plug of pulverized soil and upon 

findln[. t he feumle , mate in t he burrow. Often , two or as 

z ny as nine aales h ve been ob erved enterin · burro 

occupied by a fem le , rl th t o or rnor males being 

crushed -in the pro cess (18• p. 431 ). 

Unde r l boratory conditions females of the t hree 

s pecies will copulate with mor e t han one male . 

G • BEHAVIO OF FE 1 LE lc'OLLO JINO ""TING 

After copulation, femal es of P . :.1inor and P. 

o;rogonensis soon retl"eat to lower depths in t t e soil; 

P .. crinita f e.malos ,. ho~aver , r r..a!.n near the soil 
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surfac.e for considerable titne . 

~·r , Ol ney a nd Dr . P. O. Ritcher beg n investigations 

on £.• crin ta f m le ctivity d .r ng Nov mber and Deoemb r , 

1953. Trey dug n erous fe.malesfrom burro , recorded 

de pth, position and ~ount of pulverized soi l cov ring 

the individu 1 and thEnrett rne~. th fe .ales to the soil 

and marked the l ocation 1ith number d stake . Unf rtu

nately the fruit gro~er oultiv ted the ore rd d 

d ' s p laced nearly all st es 111arkin location of t hese 

' , rr we . Those fe . r;.red burro s found .!arch 4, 1954, 

sho ·ed that omo f ·n1 les b d retre ted to a d pth of 8 

inches wh lo others ·er at the s level (2 .5-6.5 
inches ) as ~en obs rved durin December , 1953. 

On D camber 10, 1954, I ')1 cod num r ous n ted 

P. crin1t fem los in t~e noll t de pth of 2 to 3 inches . 

These pl ces of intr duction lere m rked for further 

ex .in tion and on ~arch 161 1955 ei ght of these marked 

female- er dug and found to be t 2 , 2.5, 2. 5 , 3. 5, 4, 
4. 5, 4·5 and 5 inches respec tively. 

The r l tar p l cod lm m .... t d s 

in the soil on January 25, 1955, t a dep th of 2•3 inc ea. 

Twolve of t he e fom les wore ~x ~in d April 6, 19 5 and 

found a t 2. 5, 3. 3. 5, 3. 5, 3. 5, 4, 5, 6, 6, 6, 7 and 19 

inc depths . ···h-l e d ggin , for grubs on :arch 151 19 6, 

aincle female beetle was found at a 4 inch depth. 
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Obse r vati ons i ndicate t h t Ly mid•to 1 -to pri l 

a a fe·mues r appro chin£ the 

de pt hs at rh!.c h eg~ s re knoilll to b depo l te d. T1rce 

m t e d f e411alos pl ced n t he oi l on January 25 , 1954 nd 

dug on Ma.y 14, 1955 wero found at 13, 14 and 18 inche 

ras p ctivol y. T o fema les l scov~red April 1 6~ 1956, 

ere at a d pth of 20 inches and 5 f m les di soov red 

pril 30, 1957, were 17, 21, 22, 23 and 23 i nch s in 

the s oil.• 

Skunks ( · phltis) r activel y dig~ing out 

and feeding on !:.. • or nita fe 'r'fJ las dur n J uary, 

February and ~arch of 1954, 19 5 nd 1956. This d not 

occ r in t he c so of P. ru~ nor nd _ . orer;onens1s . ·rh 

only time skunks feed on f ru les f the e t o s p ecies is 

durin , t he ~at inL p riod w n fa 1ales e ne r th s urfu e . 

Limited obs ervation nd.ic t e ! • minor females 

ar nea r the doptls b1own fore L de osition by mid- pril. 

Five n1ated females placed n t r·o s oi l on Oc tobe r 17, 195& 

1ere re...oved A~ril 17, 1 9$7, at d ound t ..., be t 16. 5, 

20 . 5 , 21, 22 and 23 inch e s re p c tively. h- le di ing 

for r ubs of this species on April 18, 19 11 t o females 

\ere found at 18 and 22 . 5 inches . 

H. LOl EVITY 

lthough the longevity of male a."ld !' m le b t l s 
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•1as not kno m to early worke1..s , a veral ri tars pr s nted 

d t t ich ind out ,d female · lived for considel"' ble time . 

3eg inn n. ith the tim of tr sf rmation , m les of 

two specie under study were f ound to live for nearly 12 

ontrs, .i l e ua.les live short r )eriod (Figure 17} . 

In Febru ry, Hopping (29, P• 216-21 ) aft r 

find1n the burr•o 'I ch ! • fimbriata feraales h d opened 

to the soil surface , di cover d thee fmnales t con id .r

able de t~s in t he oil (18- 30 inches) . 

In t ir brief revie of f • crinit lif hi torJ, 

Hitcher and Olney (62, P• 41-42) stated by the time of 

malo fli t (november) many fem lcs ad open d th ir 

burro s d ro tr atod a shcrt di t nee into t he burro 

t o a 1ai t males • Th ,. f 1 rtr er rem ked th t follm in 

co pula tion fernal desc ndcd de per _nto t . e 11 ahd 

w i ted unti l tl ~e following swn.m, r before depos tin · t hei r 

e .s . 

tntin of_. dub talis gubit lis occurs 1~ ctob~r 

d ovomb r , ho ever a live fern le of t1 peci & 

n found t .. her egg ta s on July 231 1954 ( 64, p . 181 

183} . 

Tran formation of ! • crin1ta pupae 1 1 own to 

occur in 1 te August and early Septe.tJber . F m l es ot 

this brood h v beon diacov red alive . t P their ee~s 

as l ate August 19 of t r e follo~ing year . Th lat st 



t hat mal -s 1-:ave been found alive w s ~arch 10 of t he 

ye r f ol lo ing tr sfor u1ation. 

Ploocoma minor pup n tr nstc r in lata J ly and 

e rly ust . Females from t his brood ve been disc vered 

alive on Au u st 9, the year f ollowin0 , ho ever male 

h ve been coll oted only as late s November 13 of the 

s e year as transfo · at1on . 

Lim ted vbse r va t i ons indieate fe les of P. -
orcgonens1§ may live for a considerable period . One 

female mated ove . ber 8, 1955., and ·~e p t ou doors in 

so 1 cage was discovered alive i t h her clutch of ggs 

on Jun 20, 19.56. T1o 1 test m le fl1 t,ht for t his 

spoei s \V: ·s known to ocaur l overnber 27, th o year 

s em r g nee . 

t no time do adults Sd. Thi i s phenomenal 1 

cons · dering the burrowing habi ts of the adults , flight of 

males and mat ng , the len t h of time fore t; devel olment 

and the n ber of eggs de posited by an individual rom le . 

Energy for these act vi t ies apparently comes from stored 

fats . 
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DIS " SION 

Obviously Ploocota can only be spr d , ithor 

by slow ruov .m nt of th tinLless f Jales or 1 rv e or 

they ruust be c rr1ed y some other a aney. 

Other rkers 1nake note vf feua.la beetles 1 avine 

the orJ. ·.nal burrow d dic;gin~ . a n ~ one . D vis (10, 

P • 117) _tes as follows , "The fel'· e.l or Pl ocoma 

somet ~es l ave th ir burro s to di~ n ones" ••• 

".robatly the b'Getl s do thotr tr vel1n t ni ht" . 
l 

Hopping {28 , p . ~ 21 8 ) states , 'The fer.ta.les eldom if vor 

come out of th ground" . Theso wrtt rs i4 n ther 

instance record th d stance mov d by females . 

It is not unco on to find here fe los of P. -
_arinit have emerged from no b urro· and dut:.. ne~ on 

within an inch cr o.t most i~ inches . On three ooc sions ,. 

in mid-morn ng , ! • cr n_ta fenales h ve b on seen 

or ling over the soil surface in a ll cd iver pple 

orchard. On love~ber 23 , 1954, a fem lew s se n 2 

inches from an open burrow . Two fcm les ere seen on 

J anu 2 , 1955 rnoving over bare round. 0 tbom, n o 

fem le w s a foot from open burr w nd the other femal 

as 1e inches from an are wer there m ght have beon a 

burr hidden in the gras s . At 8 : 30 , . m., Septe'""ber 
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21 , 1957 a~ . m nor female 1 ~ seen era ling on p e ked-
dirt road, 0 inches from ' fres y opened burro • A 

single fem l of £.• revonensls as se n , vin over b re 

as 36 inche~ !':t>omgrt.utrl li ve...ber 18 , 19.57 • hi"' fo .... 1 

a burrorT , In one insta.11oe , a domestic cut h s been 

observed c rrying a liva tam le b ctle . 

Ono means by ·rhich th S · b tlcs disperse 1 by 

e: ~ement of the larvae throueh the soil . Dl ging in 

orchards and oodlands sho 1 rv...e d 1- ers d t:· r ut.;h 

th soil at 

1 rva in th 

var. 'US d 

s il, fc 

pt s 

ding 

d d1 t· 

on tho ro

c 

ots , 

s from r ots . 

could move a 

contJ. dar distance in tho cours of seven or mol""e 

ye r • 

n may also aid in diap r 1 . h n orch rdist 

remove trees , Pl ocoma srubs re often found in tho oil 

clinginG to the root system, The usual pr otic is to 

drag the stumps and r ots throu.gh t he oroh rds to p int 

of d sposo.l . Often, t1iJ s dtstunco is over a quarto.~." of 

a n1 1e , Larvae coula b~ d slodg nnd drop by tho ysid • 

The same c uld occur dur:tnt land clear!ng per tion .eh 

tho roots of forost troes are m ved or t he 1 nd leveled. 

Road builders could also move l rvao and cro.vi fcmal a 

considerable 1st ces • n mov n · soil . Land~lid s and 

t r may be nother me of di persal. 

In spite of the bov obser ntions , it is still 

http:throu.gh


difficult to underst nd o th se species could pr d 

from pl ace to 1 c • 
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UATUR ENElUE& 

Of 11 st £:. s, the dults re the m.o t vunor ble 

to attack by natural e.nemi s . 'rhis occu~s mainly 

during the ~ating eriod hen male an fem le b etles are 

near the soil surface or ~·en tho males are in fli[ht . 

At this time t adults are preyed upon by birds, 

domestic fo 1, chipmunks, squirrels , ~i c , skunks , coyotes, 

foxe 1 do s and other animals . 

D vis (10, p . 118 ) ritin ·· of_. badia F 11 , fro 

Californi reported findin , elytra of this beetle in 

feces of some ki:1d of animal and wrote , ''The chipmunks 

and squirrels oat ..u dreds of th bLetles • They n:.us t 

go out in th ~ain to di g them from their holesn . 

T el tr of Pleocoma re found at two ground 

squirrel middens near Patterson P ss , Californi ; Janu ry 

21, 1944 (73, P• 115) . 

Linsley (47, P• 16S.l66 ) from the vicinity of 

Yos m1 te N tional Park, recorded findin - tho rei. uins of 

£!.• ho 1n the nest of hite• footed mouse 

( aromys cus sp . ) and also rem ins of hundreds of the seme 

species of beetle in coyote fa ce. • gain in 1957 , 

fragments of _. hcepinpi males wer report d as bein 

taken from threo coyote sto c (52 , p . 103) . 
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Hoppin (29, P • 218) reported foxes as preyin 

on ! • fimbr1ata in the follo ing annor. 'Suddenly I 

rc 1 zod by 1 found so ~any holes in this rod so 1 du 

by foxes: '.rs Pleoeom" undo bt dly made a fine part of 

r . Fox! meal" . Tr...is transpir d at s. r ger st · tion 

in the Sierra fo thilla five miles from D mlop , in nrosno 

County, Cal forni • 

Stelltn~s and Califol"n· a Jays h ve been not~d by 

.. tcksoeker {$7 , p . 202) as [Jr ~rln 

In Strawberry Canyon, Berkeley, California, Von Blo kor 

(75, • 268~289 ) reports observin Co t J ys 

teller! ce.Dbon c a ), C llfoz•n_ J ys(Cy 

Red Shafted Flickers 

(Col ptes eater collar s )c pturin: male ~· ehrensi . This 

occurred at sunsot rhilc the m l beetle were in flight . 

In Hood R1ver Valley oroh rd lands, kunks 

( ephit1s) re t f reatest nemies of P . cr1n11! and _. 

1ncr dults . On n .erous ooeaaiona the riter han observ

ed skunks s ekine and d:t ginc beetles £r m t s _l in 

the early d wn hours . Tho skunks otiv~ly feed on the 

adults , wh never t1e beetles are near the soil surf co . 

In the case of _ . ~~Jnita, be tl s rem in ne ~ t e s 11 

rfac :far· a lon per od of tim .. On larch 27 , 1956, 

skunks er noted feeding on fe.rna.le beetl s of tbia 

'I 
I 

http:fe.rna.le
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peeias . Those female beetl s 'ere from. the brood ''!i oh 

be.gan en erging in early ·november of 19$;>. In instances 

of this n ture skunks a.re oaoabl f reducinc a beetle 

popul tion . In sone Houd River Valley ppl orchards, 

as hl£h as 1.5 epar to skunk die.gin~ s can be found 

noar a1nc,le tree . 

In Sorosis Park, The Dalles , where a large 

pop lation of ! • oreFonen 14 occurs . ev1denc r skunk 

digg1nt:; is very common during the period o£ dull:i beetle : 
4 

ctivity. The exco.v£Ot1ons m de by th kunks ..n y b 

only an inch or t1o in depth . Bo ever , the m jorl ty of 

holes are 4 to 6 incbos deep , nth an occna1onal hole 
-· 

10 inches deop • TP,e deoper• diggings in all pr bubil ty 

yielded a !'exnale be tle . 

To limited exte1t , b rda may als o feed on 

Pleocom· OO.ults in Hood J. ivor and· soo Counties . On 

one oce sion whi le collecting R• inor adults in th forest 

near Doe , Hood Rlv r County, an adult mal as found 

'I th i·ta abdomen sho re'd·.-.oft . '!'his h d occurred ~"hol"tly 

befo~o being round, as t he 1 ~s of the ~ale \ere still 

movins . OnE;J other occurrenc of the same na.t ur as 

noted in n oro rd ncar Odell , Hood River County. The 

abdomen of t l-; s ra.c.le _. m nor ap.voarcd llS l f 1 t . had been 

severed wi th a sharp instrum~nt . Elytr and portions of 
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the prot horax of _ . ltl..t.nor dul ts r ave been found lying 

in 1 es ng r .o dw ys no ur oe . The rom. ins vore found 

i th n !noh.es of d .... sturl ed soil , re e!'l lin th t ; · ch a 

bird culd m _ w~ .on feoding . 

Dur1 g r ctober, 1956, a resident near 0 l Grove , 

flood iver .~ounty; reported t rreya and young do 

pursuing d o pturing f1yln beetle • The turkeys 

con • oed the beetles . The do , ho ev r, m roly c u ht 

the b::1 tlos, Cr'J.S '~- ed and dr ppod them to pursue an ther . 

C llect ons t t h s locality revealed t~o b etle to be 

P. minor .-
' Ad lt , partieulnrly tho :r m los of _ . crinita, 

t • ~no£ and f • ro co nly nf ted r1 th 
1

1 r ·e number·s of m1tcs (Anoet.. dae , Histicstom . s p . ). 

The mites are found congre r.te v ntr lly on t ~ e thorax 

d ubdom n . Fom le 'eotlos inf st d wit - t hese nites 

h ve b en carefully observed. The mit s caused no 

road. ly _parent injury nd t . e femal beetles 1 t r 

dopes ted fertil ggs . 

A search f the lit raturo reveals no t ar 5ltoe 

or predators beint::, recorded from 1 rvae of t .. er s )OCies 

of Pleoeoma . t Hood v r and Th D lles , Oollembola , 

l D terurl.nation by Dr . • • ton, Dep rt ....ont of 
Zoology , Un1v rs ty of ryland. 
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Oligoehuets and Aoa.rjna have been found assoc ated t -- th 

living or dead Pleocom larvae . It co ld not be ascertain

ed if the Collambola fee dinc on the dead larvae were the 

cause of dee.th or not . In 19541 two tsi ck", living 
a

larvae of ! • crinita were found in!'ested with Olit.ochaet s . 

Ord narily Olitocha&tes are found ohly in dead materi al 

and are n t normally parasites . Larvae of all t · ee 

s pec_es of leocoma are freq ... ently infested wi t h t he 

same group of mites as the fem le boe tles . The mi tes , 

of ten in l r ge numbers , are found dorsally on the r ead 

cap~ ule or beneath t he dors al f l d of integument between 

the head c ps ule and prothorax . As f r s can be deter

mined. t1ese mites have no dvorse affect on the larvae . 

No paras ites or predators r- ave been obs rved 

attacking the pupae and eggs of £.• crini ta or f. • mi nl:Jr . 

Determination by Dr . Ivan ratt , Department ot 
Zoology, Oregon State Colle e . 

2 
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~ATERIALS AND KETtiODS 

The writer had avuil ble a publication whi ch 

p:roved of great s sist nco . A number of the techniques 

used in the white grub investigations in Kentuelry by 

Ritcher (59, p . 100 ... 149) ore employed or modified 

in pursuing this attldy . 

For the study of leocomn distribution, m. le and 

female beetles were collected fro~ orchards• ooded rea 

within t he orcr1ard districts and surroundin c forests 

t rouc-hout as co and Hood River Counties . Empha · i s was 

placed on obtaintne nating airs or P. minor and _ . 

oresonensi@ since females of these two species were unknown , 

A number o.f methods were used in obtainin inform-

t on regarding sites f or colleetion of adult beetles . 

Fruit gro;ers , f ield representatives of grower ore:ani zations , 

Boy Scouts , 4-H Club members and deer hunters contributed 

knowled e of sites here larval forms 7ere pr sent or m le 

b etlos had been seer in £light or where injury to fruit 

trees was suspeeted . On numerous occas ions individ als 

brought beetles or larvae to tho r iter , Their localities 

were noted and c ~ llections made at appropriate times of 

t ho year. 
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The male beetles, especially f ! • cr nita ~~d 

f • minor, ere taken in fl ht durinG reda n hou s 

th the aid of flashli ht and insect net . A se rch 

through orchard and woodlots s ekin , onergence holes 

or pl ces ?"here skunl!s ~ era dl ... .:.nc for a.dul t beetle 

6 ve additional sitez f r later collect n • nether 

method as to drive slowly over country r oad watchin 

for flying b ctles in t e be of automobi l e headlights . 

Uoon location of a m la fl eht the auto mobile w s s oppe·i• 

with the 1 eht and motor oper tin • The male b etl s 

were collect~d in tho illumin t d are . th the id of 

n insect na t . 

Information n ult behavior was gained by 

invest · ga.t t ng no ly pl'snt d orchards where ol pple and 

ch rry orchards had prev ously gro n . TI~ese netly pl ntod 

orch rds nre usually under cle n cultivation which le ves 

the soil s 1rf ce smooth I!L."ld devoid of r; ss s and other 

debris . On th_s bare soil it · s sy to note o le omer

enee hol s , disturb d soil hare fe!:... les have opened 

burrows or w'oro males have entort:d th soil . 

Air and il temperature records w r obt in d 

t~~ough se of 7 · d y recording instruments . All 

1 truments wer located in the •eKeown apple ore rd 

near Odell . Air tem;>or tur s wer recorded by a 

hycrot 1ernot,ra.ph in wea.th r shelter . four 1) n, 

http:1ernot,ra.ph
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portable , record nc t hermometer was used to obtain soil 

temperatur€S • The bulbs ·ere plae d in the soil at 6, 

12 , 18 and 24 inch levols . The tcmoerature data t the 

18 nah l evel Mas t hen us d n oper tin sever 1 

incub tors (con t ant temp rature cabin ts) in the 

laboratory . Th incubators pro'ted ver•y atisfaetory for 

detai l ed l ife history studies . 

E gs ere obtain d by confining ~ated f ales 

or copulating p rs in t elve-inch clay flo er pots 

filled t h pacccd, mois t soil . The pots ere placed in 

t he round and t he tops covered · 1 t h a screen. f, at d 

f emalos were also placed individu lly in i de mou th 

uart jars filled wi th mo st soil . Th jar lid ae then 

serered on the jars nd the jars placed in a inc b tor 

ere th t mperat re simul t d outdoor s oil t per tures . 

not her t pe of cage 1as util i zed to conf ne ad lt be tles 

and lar vae . This c&( e vas cc1strue tod of l x 8 lnoh pin 

lumber . The board ere nail d togeth r to form a 

rect gular box w th len t ~ of 3 or teet . ne ond 

w a clos d with window screentng . The top of t he box as 

also f1 tt d wi t h u wire bail for lo ering and raisin • 

One l: oard \ nai led t o t h ot er i th t h nail he d 

protrudin . This f ci l itated r emoval of a aid . f or ex 

in t on of the cont nts . bolo wa m de in th &round 

~ 1th post hole _,er .. The soil a ce as filled ith 
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tamped soil and lowered in the hole by means of t he 11 . 

Too frequent disturbance of female beetles 

disrupted egg 1 ying nd the fem les died or failed to 

deposit mor e than 5 or 6 eggs. 

The clumps of soil cont 1n1n egt.,a were broken 

and the eg s placed on packed soil in a t hztee - ounee salve 

box .. The best method found., wa to place t he eggs singly 

.in small c vities made with the eraser end of a encil 

(Figure 11}. The eg_:s were incub ted in constant 

t emperature cabinet at 5lt-- 60 
0 

F • 

VI i thin a eek ot hatchin ,. the larvae wer trans• 

ferred to two-ounce s alve boxes containing firmed , ~oist 

soil. The sharpened end of a lead penci l was used to 

to make a hole in the soil . A single first ..st go larva 

-· s dropped into t he hol e and t t e l ox closed . 

The act v1t1es of larvae , adults ·~d pupae in 

the soil w re studied by zreans of saraples dug in areas 

where populations of a g1 ven s pecies occurred. 'Jhen 

po;:.. sible , samples were dug at t o eek or .uont hly inter

vals . The area examined was usually J6 i nches square and 

to a depth 6 inches below the level of the deepest grub . 

The sod l ayer of llout 4 inches s r m ved from the 

san ple area and ox ned . Next , the soil was r emo ved 

layer b y layer with a h d trowel. Meaaure~ents of 

larvae , pup e, adults and eg ., s wore r· de .!!! situ to th 
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closest h lf inch. 

The injured larv were il ced a!n<:.ly in numb r·ed 

vials or 75%alcohol . Th uninjured larvae were each 

pl cad sin _ly in numbere salve boxes filled ith soil . 

11 d·ta o tain d in the fie ld s oted d later 

transferred to bound notebooks under pproprl~t section • 

· t the laboratory maximun1 vidth of the he d capsule 

of the larv e re s red ith a bin Cll r microscop 

d ocul r m1eromot r . fter me sur mont th Uninjured 

1-rvao r placed sinLlY in t.ree-ounoe alve boxes 

filled 1 th mois.t soil d bits of root for food . Every 

month or six oaks tho larv e 7ero re oved, he d capsul~s 

measure cnts nade and fttesh oil placed in th container . 

http:a!n<:.ly
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SUMW-i.RY 

iJ biological study s .t.ade of t hree Pleocom 

species (f.. cr1ni t , _. minor nd P. ox;e r onensis) and 

their relationship to fruit trees in aseo and Hood River 

Counties , Oregon . Tho rosul ts of this inves t i ation can 

be briefly s uuJ.marl zed as follows . 

Two species , _ . crinita and !:.• minor are found 

assoe ated with apple , pear d s ve · t c ... e.rry orol:t.ards a:tld 

t he Dougl s fir as o1at1on in •..ood iver County• wl'L le 

f • orer onensis is found in s teet c ex•ry orchards ~ Dotl las 

fir and y llow• pine forests of asco County . The 1 tar 

species is also known t o occur in 

in She r an County and P. crtnita. in tho Douglas fir and 

yellow- pine associ t on surrounding •os ier 1 ·· aseo County. 

Tho first a.utl'lenticated records rubs 

injur n - roots of orchard trees in Oregon occurred in 

~ood River County 1~ 1953, and .asco County in 1954. Thes e 

re ports involved injury to roots of apple and pear in the 

Rood ver V lley and roots of s ee t cherry in t he vicinity 

of The. Dalles . 

A detailed aul'V y disclosed E. • crini t d .f.• 

minor to be widely distributed in 6 ,.000 ores of pome 

fruit orchards in t he Hood River Valley a n d ! • ore f.onensi;s 

as found \'7idely scattered in over 6, 00 acre s of stone 

http:SUMW-i.RY


107 

fruit orchards surroundin. The Dulle • 

r1arv e ttaek fibrous roots, main roots nd under • 

ground portions of t ie trunk of be rin d non-bearing 

tree • 'I'he feeding inju17 is sh llow or relatively de p, 

occurring as p tches or · indln b ds and often irtilin 

th roots . A a result of this injury bet:rine, tre s aro 

lov.r in vi or , with sparse 11 yellow folia •t: and pr duoe 

all fruits . Young non-bea.rin trees die s a result 

of the dest ruction of the root s ystem cr growth of t r e 

above ground portion is inhib1 ted.•. 

After nutting in the f 11 , e l :y1ne, beg:lns in 

mid- to late ay of the following year and continue through 

June . Eggs of the tr·ree species are dull 7hi te in elo:r , 

aver g ng 4. 6 to 5. 9 mm . in length and 3. 3 to 4. 6 mm. in 

width, with the eggs or P. ~regonensis being the lar est . 

Fem 1 s deposit the first eggs at d pths ran ing 

from 29. $ to llt,.• .? inches nd move up ard in a s piral 

.fash1onf laying eggs singly each in a cavity slightly 

lareer tlan the eg ·• Following the deposition of a small 

humbel' to ns 1i 6h as 6.) eggs , female.:s die atop their gg 

mass . 

In the laboratory (54- 60°F . ) th egg st ge of ! • 

nor aver ged 62 da in length with egg h tch ceurring 

between August l and 10 . Eg.t..s coll~ct d 11 the field 



108 

h tche<l bet een cluly 15 and ugust 21 . Under labor tory 

conditions ( 54-60~ . ) the g, t -e of • erinit a·er· ed-
69 days with hatch occurrin b t 'I n u~ust 4 and 1 1 

and eg , s collect d in t l-:e fild hatched be t en July 21 

and So ptember 2 . Pleocoma orefonen is eg · , collected in 

the field , h tched betwe~n July 25 d August 27 . 

Larvae are cl sely aa oc_at a vith roots of fruit 

treos . ~ il affects the do?th t · which r oots penetr ~ • 

Larvae of t • orin ta and f • minor e distrib ted vertio·ll 

f"rom near the soil s~.1rface 'be inning a.t 3. 5 1ncho to the 

total dopth of root penetr tion , ¥h ich 1~ay be n arly 60 

inches . Plcocom gonensis 1 rvac . ve be n found to 

depth of 48 inches beneath swee cherry tr os t 

D lles . 

Soil temperatures rec rded for 1955, at 6, 12, 18 

and 24 inches indicate larva of ! • crinita live 1n an 

enviro ent with limited fluotu tiona in te perature . Th 

greatest monthly end y arly fluctu tions are at th 6 

inch level . 

ceding of _. crlni t und £.• minor l rvae occurs 

throu .hout the entire year. Tha number of larvae f d1ng 

on fruit tree roots is leas durin the moult p riod and 

in late Janu ry to ~ d -Fcbru y . Lim:t d observ tiona 

dur n 
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larvae to be feeding on roots of s et eherry at 

The Dalles . 

Larvae of t he tlwee s pe cies moult one per year , 

durin[.. t he summer months . .Pleocoma crinita tL.oult from 

mid• ugust t o late September and .!> - inor being in mi d• 

.June and are usually completed by lat e u ust . Lnrv e 

of the speci es at The Dalles have boen d seovered moult

in t n mid- Au ust . 

Larvae of the t o Pl ocoma species in Hood iver 

County, have many instars . From a four y a.r study it 

would appear 1a rvae of ! • erini ta he.ve at least 9 lnst rs, 

but may ha ve s many as 1.3. Pleoco a minor does no t 

pupate before the ninth instar and lso a pp e rs to have 

13 instars . Larvae of these two spe cies ma y pupate 

during any of the ins tars followin.:..: the ninth. A limited 

study of ! • oreFonensis larvae ind · cate it also has 

numerous 1nstars . 

Pupae are found at d pths closely co r res pond ng 

to t h vert l cal di stribution of t t.e larva " Pupation cf 

! • ar·: ni. t a. begins in late July and early ugus t , w1 th 

an av ra e pupal peri d or 44 d • The pupal period for 

!• minor starts 1n mi d• to 1 te June and early July, wi th 

an av rago pupal period of 47 days . 

Pupae of f.• orinit be in transforming into 

adults in lat~ August to early Sept~ber and tr~se of 
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P. n inor transform in late July and early Aut:.ust . 

Shortly after tran fora•. tion, adults 'Ul'ro from 

one end of t h pupal cell; turninc radually up rd 

toward th soil surface . 

r atinc activity of the t ee species occurs durin 

t h fall d inter rainy per oda . Fli ht of P. crinita-
mal beg ns · n . 1d- ctober , is at lts heighth n 

November and Deco~ber, lth limited aet1v1ty in J uary, 

February and early .urc ~ . MatinL fl1 ~ht of . _ . 

starts in early September and is co pleted by mid-November , 

hile f.• oro t.Onensis mates in the s hol"t period of lat 

llearl y . 50 inel·es of rain is needed to start fli ··ht 

of ! • min r and E.• ores ononsis ~u le , bi le over l inch 

of rain falls b f ore fl1 ·ht of P. crinl ta commences .-
The win . less females open their burr os to the 

soil a ~ · rf·t..oe , retreat into the burrow to a de pth of . 50 

to 14 inches and t here await their m tes . By earl y ay, 

the feualea are at depths closely- corres onding to depths 

o.t l· ieh e L depos tion begins . 

Pleocoma. are restricted to rather localized areas 

and occur s colonies in the .ooded districts, t he s o 

s in t he ere. ds . Life of a o.1ale beetle is s hort when 

comp ad to t i e fe~ le , which ~ y live f r nearly 12 

mont. a . 
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Members of t s [,Onus are di spersed naturally 

only by movemen t of t he r 1bs t wou h t he soil or by 

wint,l e ss fc. ::.&1 <- era 1inr over t ' ' e s oil s urface . Grubs 

and gx .. v d f emales may be dispersed by landslides , e ther 

mov ment of earth or b y water . 

Orchardist removing e:rub infes t ed tree r ovts 

and then dr m.lnc:. t he earth encl..u s ted roots c n tu •.ntng 

l arvae t "u'Ollgh t heir orchards can d· s perse 1 rvae . 

Animals and birds may als o move re .. Jale beetles accidentally . 

Tho ohly enami e. of Plooc m in · as co nd Hood 

River Coun ties , are skunks hioh f e ed on adults durin 

rn.ating season. No insect parasites or pr edato:-s were 

recorded. 
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Fig. 1 

Native habitat of f. crinita, 
Hood River County, Oregon. 

Fig. 2 

Native habitat of_!'. minor, 
Hood River County, Oregon. 
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-b" :; 

.:est.cn. :rclLc ..-r ~ e habitat of 
f . 9..!:!~9~1 ensi_2 , Tl 1 c U"llcs , Creeon . 

Fl.::; • . 
Saeebrush habitat of [ . oregonensis, 

east of Vasco, Sherman County, Oregon. 
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0 
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LEGEND 

t-IMI.-1 tFl8. 0, 018TRIBUTION OF P. CRINITA AND P. MINOR IN THE e P. CRINITAHOOD RIVER VALLEY, OREGON. No P. MINOR 
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Fig. 6 

Larval injury on apple root. 

Fig. 7 

Injury to root of sweet cherry 
by larva of ~· oregonensis. 



123 

Fig. 8 
Apple tree showing effects of grub injury to roots• 

Fig. 9 

Pe r tree showing effects of 
grub injury to roots. 



Fig. 10 

, Grub injury on root 
of young apple tree. 

Fig. 11 
Eggs o1' Pleocoma 
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fiG . Ill. 11011.. TE:IIIP£RATUR£S u•&lll AT THE 6 INCH LEVEL . D. MCKEOWN APPLE ORCHARD, OOELL, 
HOOO RIVtR COUNTY, OREGON . 



127 

.:• 

liMY AUG. IIEI'T. 
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Fig. 15 
Prepupa o! Pleocoma. 

Fig. 16 
Pupa of P1eocama. 




