
) 
/ 

Li:f'e History With L!athods of Control 
I 

for the Peach Troe Borer:' in Okla.h.01::ia 

(Sanninoidea exitiosa) 

w. li!. Jaokson 
I I 

A Thesis Presented in Pa1•tial Fu.l:f'illme11t of the 

Requirements of the Degree of 1.;astor of Science 

in the 

Oklahoma Agricultural and Ue.chq.nioal College 
• • : •-•.I .• •• .·• •• • . . . ,., .. ". 

Department of ~ntomolo(;$'· '· ·; •. • 
.. , •: . . .. ~. : ~ : ... ,. . . .. 

.. · . . . .. . -: . . ..... . 
..i_ .• • •• • ••• ••• ; •• 

,• . . . 
. . ' ..... . . . 

Stillwater Oklahoma· • =~; .°Ud6: : : 
.. . . . . . . . . . . . . '. . . .. : ·. : .... -~ 



L~u, lt~i\d._ 

"-~'J:;:•-:-~-~~ ... ?t~, ,~·,J i\1H;,;i1, _ _,n,r.li·' •~\,"~'...;1~ 

Life History With Methods of Control 

for the Pea.ch Tree .Borer in Oklahoma. 

.By W. E. Jackson 
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The eastern peaoh tree borer (S. exitiosa.) has been the 

subject of upward of 200 pieces of literature, and the desire to know 

its life history and means of control has been the cause of much 

investigation aud ingenious experiments. 

Prior to the year 1749 we have no recorded aieto:3 of the 

peaoh tree borer. fhe peach tree was introduced into the United States 

about the year 1680, or nearly a. century before arJ3 record of the 

borer) atta.cldng this introduced pla.nt. !Chis insect is no doubt a. native 

species. At leo.st some stage of this pest ha.s been mown for 167 

yea.rs; and during this period it has established a permanent record 

in the history of Economic Entomology of uorth .America. The pea.ch tree 

borer first came under the observation of fru.it growers in mm york 

in the year 1749, and. 20 years later methods for preventing dalnae;e 

from this insect ,va.a being devised by Cooper in New Jersey. In 1801 

the subject of the peach tree borer wa.s presented to the Agricultural 

Society of Ma.ssa.chusetts, and 20 years later it beowno a common menance 

to pea.oh growing i11 that ate.ta, and Iil"orth Carolina, as well. By tho 

year 1850 this insect had established itself through the pea.oh growing 

area laying between the Atlantic Ocean and the triaaiss1ppi river. 



Record is ma.de of this insect in the "Canadian Bn.tomoligist" as being 

present in Canada as early as 1871. I11 1869 , Riley speaks of this 

insect a.s being very common in l'.Jissouri, and it was reported as being 

present in Iw.nsas in 18'13. In 1896 this pest was injurious to pea.ch 

trees in Texas. Records here in this Station state that the peach\,'-',; 

borer was a serious pest of the pea.ch oroba.rd in 1897, but no doubt 

it was present in Oklahoma before this date. Very likely the borer 

was introd:u.ced into this state during early settlement , when Oklahoma 

was made use of as a dumping ground for inferior and infested nursery 

stock from northern and eastern nurseries. 

Geographical Distribution 

The peach trea borer is now \vidly dist1•ibuted thrllout that 

portion of the Uni tad States laying east of the Roclcy' Uow1tains, together 

with southern Cana.da and l:Iexiao. In this area. wherQvor the peaall tree 

(9.'0ws conditions prove to be favorable for the devel.opment of the borer. 

In Oklahoma there are very few pea.ch orchards that do not 

suffer more or less from attacks of this insect. So far as present 

investigations direct the pea.ch tree borer is established in the central 

and eastern portions of the state, in greater numbdrs tl1an farther west~ 



Descriptive 

1'he adult moth of the peach tree borer was first described 

by Say in 1823. ~ following original desc~iption, revised, is taken 

from S~ Entooology, Vol. 1, p. 36: "Aegeria exitiosa..- Dase. male. 

Bod¥ steel-blue; antennae ciliated on the inner side, black, with a. 

tinge of blue; palpi beneath, yello\v; head with a. band a.t base, both 

above and beneath, pa.le yellow; eyes black-brown; thorax with two 

pale yellow longitudina.1 lines, and a transverse one behind, interrupted 

above, and a spot of the same color, beneath the origin of the wings; 

wine:s eya.line nervures and margin steel-blue, which is more dilated 

on the costal margin, and on the a.na.stomosing band of the superior 

wings; feet steel-blue, the come, two bands on the tibiae including 

the spines, inciaures of the posterior tarsi, and anterior tarsi behind, 

pa.lo yellow; abdomen with two very narrow pale yellow bands, one of 

which is near the base, and the other on the middle; tail fringed, 

the fringe margined, with white each side. 

11Fema.le" .Bo~ very da.rlt stee 1-blue , with a t incre of purple; 

anto:nnae destitute of cilia.a; palpi beneath, black; thorax immaculate; 

superior wi11e;s steel-blue, without any- eye.line s1)ots; inferior wings 

h;'raline, vri th an 01)aque marcrin a.nd longi tud.inal line; the latter and 

ooata.l ma.rt:;in a.re dilated.; tergum with the fifth seg1nent bright 

1·eddish-i'ulvous. 11 



Later Beutenmuller placed the insect under the genus 

Sa.uninoidea and 5-a.ve the following description: Sa.nni11oidea. 13autemau.ller, 

Bull. J.m. uus. Ua.t. Hist., Vol. VIII, 1896, p. 126. 

Po.lpi scarcely U.l)t1.u-ned, lOO$ely r:caled of first and. second 

joints; third joint with oppressed scales. First joint ver.; short; 

second joint three times as long as the first; third joint mu.oh thilm.er 

than the second, aucl about one-third as long. imtenna.e filiform, simple 

in tne female, with fascicles of cilia in the male. I.iiddle and hind. 

legcs tufted at the joints anal, tufts of male wedge-shaped; female \Vi th 

a short tuft at each side, at the base of the la.st se~neut, Fore wiugs 

with elevon veins; 7-8 stalked, Hind wings with veins 3-4 on a short 

stalk, 2 from cell. T,Jpe, Aegeria. exit iosa. S~. 

Synonoiv 

~e followin.5 scientific names have baon applied to tho 

common peach tree borer: 

Zygaena persioae 

Aegeria ezjtiosa 

Apia per~ic:J. 

Pa.ranthreL~o pepsidiformis 

Aegeria persicae 

Sphinx exitiosa. 

Troehilum exitioswn. 

.Barto11, 1805 

s~, 1s23 

Thotna.s , 1824 

Hubbner, 1826 

Harris, 1826 

Brown, 1832 

Fitch, 1856 



Trochilum exitiosa 

Sesia xiphiaeformis 

Sa.unina. exitiosa 

Sanninoidea exitiosa 

Varieties 

Morris, 1862 

.Boisdljval, 1674 

.Butler, 1874 

.Beutenmu.ller, 1896 

Ageria. exitiosa. fitohii, female 

Sonnina exitiosa. luminosa, male 

Sa.nnirw1dea exitioaa. edwa.rdsii, female 

Edwards, 1882 

Neumoegen, 1894 

· Beutenmuller, 1899 

Harris stated in 1826 that Dr • .Bo.rton described this insect 

as Zyga.ena persicae in au ess~ which was published, in pa.rt, by 

Dr. I.lease. Harris also claimed that the name iml)osed by .Bal-ton should 

have priority. But in his later writings llr. Harris uses exi.tioso.. 

If Dr • .Barton• s description was ever published it was lost, hovre'V'er 

the name persica.a was used by him but no description by th2.t author has 

aver been found. Thoma.a S~ first described this insect and gave it 

the specific name exitiosa, because of its destructive ha.bits, and 

to•da.y this ns.me is applied to the peach tree borer the world over. 

Life History 

The winter is passed in the larval stage, usually under the 

barlt of the trees, where they llibernate d.ul .. ing the colder weather, 



Soma winters in Oklahoma the larvae are active until the middle of 

December. The larvae awake in the warmer spring temperature and 

renew their destructive ha.bits of tuiu1eling tlla sa.pwood near or below 

the crO\'T.a of the tree. \Vnen they become full g.romi they co11stru.ct 

a cocoon in which they are protected and carried tllru pupation. Shortly 

after pupation the adult moths begin to emerge and deposit eggs on 

the trunks of the trees which hatch into small dull white larvae. 

Larva.a in most a.11 stages of developneut mq be found during the vrlnter 

a.nd because of this fa.ct the moths oontinue to emerge thruout greater 

portions of the summer months. There is but one generation annually. 

The sexes mate ordinarily within a few hours a.f'ter emerging, 
/ 

and immediately'the female begins to oviposit, the n1a.le living only 

a short time a.fter ce9ulc.tion. The female, when confined to the 

exclusion of the male, will often deposit eggs without bei11Z fertilized, 

but under such conditions she will not la¥ her eggs nearly so soon 

after emerging, and in~ ca.sea will not oviposit at all. 

The Egg. The eggs are brown, subellipsoidal, with a distinct 

oblong-oval conca.vi ty dorsally. ~hay harmonize quite well with the 

bark of the tree on which th.ay are del)osited. The microphile end is 

concave a.nd truncate. The shell is sculptui•ed with a. net-worlt of 

veins tha.t form irregu.lar polygo11se The 8{Sgs a.re about o~8 mm. loug 

and o .55 mm. wide. !fuey a.re firmly cemented to their sup-11ort and the 

chorion may adhere to the bark long after hatching, or the infertile 



eggs may remain intact for a considerable time followii1g oviposition. 

!i!he average number of eggs deposited by a si?Jgle femak in the breedi11g 

cages was 142, the greatest number deposited by a single female was 

244. The gi'ea.test nw11ber counted in one bunch ,vas 22. :m. u. Cory 

states that he counted 47 in one mass, and also that the majority 

of the eggs were laid on the foliage. In 1897 Prof, Smith dissected 

a female and counted 625 eggs ~n her body and foui1d all but a few of 

them brown and of :fUJ.l size. Pl'Obably the greatest uu:.ibar counted in 

one female was given by '"ii. T,", Washington, D. c., 1820, as 678 eggs • 

.Prof. Smith v1ritea: "The adult life is short, perhaps no mo1~e 

than a. d2.y 01" two, and the female is ca.pa.ble of laying 500 to 600 ages 

in that tir-ae." ~he number of eggs deposited by the• female peach 

borer is great, a.nd if all the eggs deposited on our peach trees were 

fertile, and not subJect to natural enemies the damage would certainly 

be more extensive. Fort'llllately, however, only 15 or 20% of' the total 

' nwuber of eggs deposited ever hatch, and still a smaller p~r cent of 

those hatching ever give rise to borers that enter the tree and become 

mature insects. 

In the breading work by far the greator portion of the 

eggs were deposited on the mai11 trunk of the tree and branches. The 

majority of' eggs in na.ture seam to be placed ai11gly and within a. foot 

or two o:t: the orown. The fem.ale appears to have little choice as to 



the emot .location of eggs, readily deposits them on smooth bo.rk, in 

crevices, on branches, 011 leaves and sometimes the egc;s a.re deposited 

on vegetation near the base of food plants, The incubation period of 

the egg is 10 to 14 days in Okla.hon::&, 

The Larva.. The newly hatched larvae are of a. dull white 

color and not easily detected by the naked eye, being only 0.6 to 

o.s mm. long. The full grorm larvae are from J to l 3/8 inches long 

(20 to 30 mm.) a.ud 5 to 6 mm. a.t greatest width. The body, v1hite or 

yellowish white; head reddish brown, with a triangu.lar light S.l,)Ot on 

each epicra.nia.l lobe, mandibles strong a:.,id toothed, the teeth being 

darker • .Body sparsely pubscant, hairs arising from tubercles, There 

are five paii~s of pro legs armed \"ti th hoolcs. 

During ti?,e course of growth the larvae molt five or six 

times, eo.ah inatar representing a distinct stage in larval development. 

Immedia.tley after issui1ig from the egg the minute larvae enter the tree, 

usu.ally thru. a crevice, and begin to feed on the softer growing tissues 

just in$ide the ba.rk or 011 the cambiwu layer, near the crown of the tree • 

As growth continues the borers start dovmward, eating and tuaneling 

the white wood and growing cla.rlt as they go. The burrows often extend 

down into the roots, but it is a.n exception to find where a larva 

has burrowed. toward the oentor of the trea. The channels are somowhat 

tortuous and irregular, usually extendins from a.n inch or so above 

the soil downward to a. distan.ce of 4 to 6 inches. About eleven months 



of the peach tree borer's exista.uce is passed in the larval stage. 

I.lost of the larva.a hibernate over winter in their burrows 

just mid.er the bark and below the su.rfaoe of the soil. Some, 

howeve1•, never enter the tree to hibernate but remain on the exterior 

and hibernate in the gumnw exuda.te and o.djo.cent soil. rll.len not well 

protected otherwise, the larva cinstructs for itself a silken hibernaculurn, 

composed of tits of flu JS su.1:,ported by silken threads in which to puss 

inclement weather. In the tunnels beneath the bark, below the surface, 

no 
of the soil, the larvae seem to provide such protection. The·presence of 

the borer is indicated by the a.cc"WmUa.tion of~ emda.tion about the 

base of the tree. 

Pupa. The 11t1pa is somewhat light in color ·when first formed, 

but later oha.nges to darlc brown, finally assuming the color of the 

adult. The naked pupa measures 9/16 to 6/8 inches in length. Tho 

female pupa is larger than the male and has but one row of spines 

do1•sa.d of the seventh abdominal segment, while the male has twice that 

number of rows. Professor Slincerland states: ,r;Jhen nearly mature, 

the feir.a.lo 11u1Jae arc also rendily distingu.iohed from the males by the 

fa.ct that the fourth, or fourth and fifth, abdominal se@ae11t o.soumes a 

dark orange color; tho or3.11ge=oolored soc;,.iant of tho female develo1)i11g 

the inside simply shows thro.:i.c;h the s}::in of tho 1)upa.." ~he pupal 

stage is or,i.i.narily one ot inactiou, tho~1 wonderful changes tn.:Ce place 

in the tra.nsf'o1•rn.a.tio11 from larval to the pupal stage. Completely, 

changed, the pupa breaJ.cs open tho end of cocoon and by constant twisting, 



using the thoracic spines as aids, draws itself from the cocoon. ·,7ith 

the tip of the abdomen remaining in the cocoon, the pupa co.sa splits 

a.long the head and back, and the adult moth emerges. The dui•ation of 

the pupal stage, after complete transformation, is 15 to 18 days in 

Oklahoma.. 

Cocoon 

\'f.nen mature the larvae set about to perfom their la.st duty, 

which is the construction ~f a cocoon. \1hen the larvae have reached 

maturity they move from the base of their burrows upward and drill a 

hole to the exterior o Thru. this axi t they pass fi.o ss, and excrement, and 

tllore is also a.u elimination of gllm at this point. After having completed 

its work on the interioi·, the larva passes out tllru the small hole , a.nd 

envelopes his bo~ in the exudate material. The cocoon is generally 

located on the outside of the tree and is composed of the fraas and g..un 

held together and lined with a thin layer of silk of the larva's ovm. 

manufacture. ~he process of spin11.i:ng the cocoon occupies about 4 days, 

there follows another period of 2 or 3 ~s before pupation is apparent, 

the latter period in which the larva. ia in a state o:r i1w.ction. The 

cocoon is about l inch lO?lG, brown, rough, elol\.,oate-oval, slightlJ 

tapering from center to each end. The oocoon is often formed an inch 

or so below the surface of soil, e.nd sometimes for.1ned under the barl{, 



but usually it is located on tha outside of the tree near the surface ctt 

the soil.. In some instances the pupa, after emerging from the cocoon, 

pa.ssed thru several inches of aa.nd3 soil in order to reach the surface 

whe1~e the adult could emerge in the open. :But we can say, with very 

few exceptions, that pupation occures in a loaa.tion where the escape 

of the adult moth will not be handicapped. 

Food Plants 

!l?he peach tree borer, al though it lla.s a decided preference 

fo·r tho pea.oh tree, has been kno\m. to infest the follo,ving list of plants: 

Poach 

Cultivated plum 

Cherry 

J?1--une 

Almond 

Apricot 

Uectarine 

Azaleas 

The oldest record claiming injury to the peach tree by 

this borer was ma.de in 1749, 'b-.f the Swedish scientist, Peter Kalm. 

Dr. Fitch found the borer \70rking in 9lum treas indigenous 

to Uorth Amerioo. and was led to believe. tlmt very likely the native 



wild plum was its origin.al plant food. Devereaux obsa1-ved the borer 

subsisting on wild cherry and his discovery led him to suggest wild 

cherry as being originally·the food plant of the peach tree borer. 

Japan plums when grafted on exotic stocks became badly infested with 

borers, but when budded on native stook of plums enjoyed perfect umnunity 

(Virginia, G. E. Ll.). The fact that there seems to be no record of the 

borer ever having bean found infesting our indigenous plum places the 

bulk of evidence in favor of the wild cherry as being the original 

food plant of this insect. In this conueotion Prof. Slingerland. was 

led to state that "perhaps it originally fed upon both11 ,--wild che1•ry 

and wild plum~ Considering that either of these served as food for 

this borer prior to the introduction of the peach, we can understand 

how the borer could have only bean waiting for a oore suitable diet. 

Dnergence of Adults 

In Oklahoma the adult moths beein to emerge the middle of 

Ju11e. The individuo.ls, however, tbat oome forth a.t this early date 

a.re vert few. Tlle rate of emergence gradually increases, reaching a 

maximum a.bout Augw:1t the 20th, and then gradually decrea.aeli until 

September 20th, when the emorging season closes • 

ln 'b&41:., infested orolmrds, near Gutlu-ie, the adults \1e1·e 

eraerging rapidly the tirat week in Septmnbar. One tree yielded eleven 

pupae, a.11d two a.clults emerged during the time requirad to gather tho 



eleven specimens. In several instances, adults ~ould emerge rroffi tho 

pupa cace while being transferred to a small box. The s~ne conditions 

were round to exist in the oastern part of the state, 

Sexes 

In all the specimens collected ma.las were in the ma.jority. 

The differences in sexes of the peach tree borer are ·well marlced in 

a.ll stages with the exception of the eggs. The adult fame.lo differs 

from the male in being larger, and of more heavy build; posterior wi11gs 

of female are transparent, the fore wings covered with scales. The 

wi~G or the male are destitute of scales except for a cross vein in 

the fore will€; a.nd tho margin of both wings o !l:he abdomen of the female 

is ma.i~kad by an orange colored band. The female larvae are considerably 

larger than the larvae that develop into males. The cocoon therefore 

accomida.ting the female pupa. would necessarily be larger. 

Dissemination 

Insects differ greatly in their powers of dis~ersal; and 

this is an ilnpo1~ant element in determining the cause of their destributiou. 
\ 

In the peach tree borer wo t'ind the powo1's of dispersal a.pproa.ohin;s a 

maximum; though. the o.dul t is not of a teuacious cllaraatar 1·1; is at the 



same time quite ca--pable of evadi1~ 110.iuro.l agencies tliat tcmcl toward. 

its extil1ction. 

ll. Danlm, in the "Princi1>0.l Insects Liable to be Disti .. ibuted 

on 1;ursery Stoclt" • gives an acooUJ1t of s. exitiosa, and no doubt 

shipment of :nursery stoclc infested with peach borer larvo,.a .ts o.ircctly 

1 .. esp011sible ror the present ,videly infested a1·ea.. The smo.11 lru.-vae ce.n 

easily secui·a hold in the cromi of young nw."sery treas, a.ml with the 

sllip:nent of same consigned to a distant locality is certain to oa17 the 

pest to the locality wherever the i11i'ested trees are l)la.nted. 

Local and general spread results from flight of the adults. 

The dista.uce which the adult will fly is probably short, but by this 

moams the 11est will, once ~stablished, continue to spread from orchard 

to orchard. 



Liethods of Control 

Parasitic Control 

• 

OWing to the importance attached to pa.rasi tes in the control 

of many insect pests1 considerable time wa.s devoted to breeding an:y 

parasitic enemies of the peach borer that could be found. As ~ 

as eight species of insects a.re known to be parasitic upon this pest; 

viz., Phoegenes a.ter, Ephialter irrita.tor, Bracon mellitor, Mioroga.ster 

sp, , Braoon sp. , Bra.con nigropictus, all of \Vhich a:re ~enopterous 

insects; and to this list should be added two species of Chalcid· 

flies. 

Only one species of natural enem;y could be found in sufficient 

numbers as to warrant mry breeding work. The one enenw- fowid to be 

ab1mcla.nt near Stillwater wa.s first collected on the 15th of July, and 

Dr. liowarcl writes us that :r.rr. Cushman of the wreau reports the pa.rasita 

as Uicrobracon sp. li'o specific name was Given. ~is insect seems to 

have never been recorded as a. parasite of the peach tree borer in 

8,fl3 previous publication. 

Life History ot Parasite 

The eags are deposited by the female upon the surface of 

the borer, or at#least en the interior of its cocoon. The n"Wnber 



of eggs deposited ranges from 10 to 50. In most cases they a.re placed 

singly, but in several instances two to four eggs \Vere found lying 

side by side. The incubation period of the eggs is 5 da.ys. They 

hatch into small footless larvae.that are a.rm.ad with suckers by 

which they a.re able to aztract nourishment from their host • The 

larvae remain clinging to the bo~ of their host for four da¥s, then 

they begin to spin a. silken cocoon about their own bo~, and within two 

~s transform into pupae. The entire life of the 1:>ara.si te until 

the adult stage is reached is passed inside the cocoon of the borer. 

fhe duration of the pupal stage was :found to be 8 to 10 d.ey's. 

About the first of September the last generation of parasites 

ordinarily has reached maturity. ~ la.rvae constru.ct e. roo1X73 cocoon 

as described above but do not :make further tra11sfo1ination until spring 

but pass the winter in the larval stage, 

Eggs. The egg is milky white, semi t1'ansparent , slender• 

slightly larger cephalad and gradually tapering to a very fine point: 

straight, o.5 mm. long a.nd 0.16 mm. wide, So small is the egg- as to 

be almost invisible to the naked eye, and in~ cases would likely 

escape o~serve.tion without the assistance of a magnifying glass~ 

Lan-a. ~he mature larva is about 2 mm 11 long and one .. ha.l.f 

as wide; creamy uhita; dorsal aspect deeply i'urrow4d. slightly convex; 

bo~ broadened near the caudal end, cephalic end constricted and bent 



ventrad; sucker slightly protruding, brownish line lee.ding from oute1• 

portion of sucker terminatin6 at distal ma.rgin of second oaphalio 

segment.. Ventral side clothed with rna;ny minute short hairs. !i'hirteen 

se€1llents in bo~; dorsal half overhanging the ventral half. The larva 

is devoid of legs and is but ver;r sli&iJ.tly motile. 
AU 

7pa.. Color same as bo~ of adult, dull brown, slightly 

oonvex, head normal; a.utan.nae, legs a.nd ovipositor folded under vent1•al 

side, all distinct. The head, abdomen and thorax are distinctly dif­

ferentiated from each other. 

Oviposition 

The process of oviposition of this parasite is a.na.lagous 

in many respects to oviposition of the parasitic Ichneumon flies. 

The adult para.site, when aiven access to peach bo1•er cocoon conta.inincr 

a larva would cra.\vl slowly over it, from and to end, and from side to 

side. ~he antenna.a ware alternately lowered and 1 .. aised laterally 

and kept in cop.atant vibration, exeept when brolcen by intervo.ls of 

stillness, Using the antannae as means of appare11tly locating the 

borar within the cocoon a.nd after aelecting the desired spot, the parasite 

would elevate the abdomen and bend it dorsally,, and bring the ovipoaitor 

mo:re vertically under the bod¥. It a;_ppears that the insect gives all 

the time necessary to maldne pre:pa.ra.tio11a, by carefully procuring ample 



footing and a hold ti:W.t would not give way, and tllen by prassuro 

the ovipoaitor was inserted. 

Uumber of Generations 

There D.1'8 a.a. maJl¥ a.s two generations per year in oltla.homa 

and possibly three. Adults issued on th.e 16th of July 3.11.d two senerations 

ware reared in the laboratory following this date. The saoond brood 

of larvae reached maturity about Augu.st 21, but no adults issued 

until the following spring. If' the adults issuing on July 16th were 

the first generation to emere;e the11 ouly two Generations oocui· annuru.ly. 

Behavior of ?arasite 

When first the adults is~~cd in the laboratory a few females 

wore t1•a.naferred to a small breedint; cage in which JarVae of tll.e peach 

tree borer had been placed; also in the basa of the o~r;e was placed gum 

emcla.te, fra.ss and bark from the pea.ch tree, in which tho borers wore 

wo1•king. Some of the borers were preparing to pu.vate and had begun 

to form a coooon while others were.not so far advanced in their 

developiuent. Z.aa 1)1.1.ro.sita provod itself vary co:m.pitent in mwd11g choice 

between the different stages of hex· host,. Sho had disappeared from 

sight and remained beneath tho ;t're.©rents, uudisturbad for two hours, 



bu.t when interrupted -,.he parasite did not fly off but crawled out and 

rested upon the pieoe of bark that had hid her boey. D.i.rectly beneath 

this viece of bark and gum was e. mature borer larva spilllling its cocoon 

and upon examination eggs were found to be adhering to the bod¥ of 

the latter. 

In a second oae;e was placed oue borer larva that showed no 

signs of prepa.1•ing a. cocoon e.nd one that vms making reo.<1¥ for pupa.tioue 

Female parasites were given access to these same as in the previous 

cage, and after a few hours e:mn1ina.tion was ma.de and all the pa.ra.si tea 

were found to be ovipositing on the ma.tUl~e borer. 

In another breeding oa.ge where paraai tes m1d a bo1·e1• that 

was preparing a cocoon, though not complete , and another bo1·er that 

had just fL"lished the ta.sk, wa.s placed the latter again gained the attention 

of the para.sites. The adult parasites gave no attention to completly 

transformed pupa. 

Then in all oases the parasite showed a decided preterenoe 

toward ma.tu.re borer larvae, rejeotiug those that were not tar enough 

to apin a cocoon, and ignored the pupa altogether. 

Parthenogenesis 

The breeding experiments prove conclusively tliat t11is parasite 

is pa.rthenO&"enetic. During the time the parasites were under observation, 



, 

no males were present. 0£ the two generations reD-red in the laboratory 

and otl1er spcoimens collected in the orchards, only fema.las a.ppeo.red. 

;ea.ra.si t.e o.s soon as tl1ey emerged were transfered to a small breading cas~ 

and they immediately bes-an ovipositing and the eggs were fertil. 

Effect of Fo.rasite on Borer 

A number of specime11s inside the cocoon, on which the 

para.site had oviposited, were examined before the eggs had hatched 

and in no case could any injU17 to the borer, by the adult parasite 

be detected. And in all cases tha borer was fow1d to be active. .Bu.t 

in one inata.nae the eggs ware re.moved from the bo~ of tho borer, 

that ciied a few days later. Yet it a.1>pea.rs to be the lai-va.l stage 

of the para.site that is so instrumental in arresting the growth ot the 

boror. Immediately upon hatching the small larvae begin :reading upon 

the borer I and they do not abra1se the epidermis of the borer but 

with their sucker attached in a short time a. few of tham e.re capable 

of extracting eno~ of the vital fluids from the bo~ of their host 

so that development of the lat tor ceases. \','here the borer is infested 

with a considerablo nmnber of paraoites, aacll one obtaining food in 

the manner d.eucriged above, a.t the time the pa.1·0.si tio larvae lia.ve 

rea.ohed maturity about all that will remain of the borer will be its 

dried skin and head~ Thougl1 the infested borer soon dies it does not 



putrif'y. Sllrinkage in the borer facilitates the gro-:rth and development 

of the parasite, in that in mall¥ cases the cocoon of the borer is oomplet• 

ely filled b;r its parasitic population. 

Number of Parasites per Host 

The number of para.sites found living on a single larval 

host varies greatly, ranging :rrom a fsw up to 50, the gi·eatest number 

found. Where as ma.tJ¥ a.s 50 pa.ra.si tic larvae were found infesti11g a. 

single borer only one-fifth of them matured and emerged, a.nd one-half 

of these remaini11g perished as immature larvae, and on the same borer 

occu.red as parasites in sta.g"es from vary small larvae to pupa ready to 

emerge. In such cases the food supply beca1ne COilll.)letely exhausted 

and nothing remained of the bo1•er except dried skin e.11d head, and the 

para.sites were unable to secure sufficient food neceaso.ry for continued 

development. HO\vever, there is food enough in one bo1•er larva to furnish 

the required amount of no'Urisllment for more than on-fifth of 60 parasites 

but when a.p1Jo1~tioned to aucll a lo.r(;e munber, a. majority must necessarily 

suffer. As ma.t\V as 36 parasitic la.1'Va.e ~ mown to have developed 

on a. single host, matured a.ud trWlaformed to the pu.pal stage. 



Distribution in Okla.homa a.nd Importance 

~he importa.11ce of this parasite about Stillwater is b-3 no 

means insiguif'ica.ut. In some of the peach 01•cha.rds near here this sinc;le 

parasite is vel"Y active and in 1915 and 1916 was affective in controling 

the ll8a.ch tree borer to a marked extent. In collections mo.de dnring 

th.e latter 11art of Augu.st as high as 72% of the specunens were parasitized. 

Uea.r Guthrie one large orchard in pe.rtioula.1·, where the bo1•ers were 

present in great numbers, few pa.rasi tea wero found. Uo parasites 

were found at Ohice.sha. or Durant. ~he e~sten1 pa.rt of the state is 

badly infested with. pas.ch borers, but very few parasitized forms 

were discovered there. 

All the other localities visited in Oklahoma. exhibited the 

1)a.rasites likine or present in mucl1. smaller nwnbers than a.bout Stillwater. 



Artificial Control 

The orcha1'd i11 which the experimental work was done consisted 

of 100 poa.oh trees which at tho beginning of the vtorlc ware 4 years 

of a.ge~ The trees were thrifty and rad received good cultivation 

l'lrior to the er..,periments. The trees were not seriously infested by 

borers but the1 .. e was not a single tree in tho orchard that did not 

exhibit some indications of injury by the borer, \'lhile soma ot the 

trees ,vere maintaining a.s 'i'DIIZil' as 6 to 10 bo1•ers ea.ch. 

Eight different remedial measures ware applied to eight k 

rows of trees, each rmv containing 10 trees. 0110 row was reserved as 

a check. Tha result and application of the entire :plot is given here. 

Row lo Treatment. .Borowax. was applied to only that portion 

of the tree above the ground. The dirt was not removed from the 

base of the tree. 

Results. Examination proved that 3 borers were inflicting 

damage to tho t:a.'ees of this row. 

Row 2. Treatment. Borowax was applied according to directions 

of the ma.nuf'a.cturea, which are as follows: 

First, level off the earth around tho tree and tramp it dowr1 

firmly and smoothly with the foot. Second, with the finger• form a. 

furrow in the earth about 1-~- inches dsep, entirely encircling the tree 

trank. Third, fill the :t'llrrow with .Borowa.x, 

Results. Examina.tion o:f tho treas showed tb.o.t one tree was 



maintaining 3 borers, the other 9 being free of- larvae. 

Row 3. Treatment. The soil was removed f'rom around the base 

ot the tree, to a depth of 1{~ to 2 inches and Borowaxwas applied to the 

exposed parts including tha trunks of the tree up to its head. The 

applications were made with a coarse pa.int brush in such a mwn1er as 

to give the trunk a. thorough veneeringo 

Results. Examin.'ltion reveiled the presence of four borers, 

but no·more than one la.1--va was found in a single tree. 

Row 4, control. Uo treatment was given. 

Results. Exmniuation o:C these treas proved that a tota.l of 

13 borers had gained entrance thereto, and only one tree was void ot 

larva.a. 

Bow ,5. Treatment. The soil was removed from around the base 

of the tree to a depth of ll to 2 inches a.11d a. 50% solution of sulfocide 

was applied to 8JliPOsed parts up to tho forms of the trees. The soil 

was then returned. 

Results~ Examination did not reveil the presence of borers 

in a:If¥ of the trees. 

Row 6. Trea.traent. ~he treatment was a duplication of row 

6. with the exception that the sulfocide was applied in concentrated 

form. 

Results. .And tha results were the same as those optained 

in row 5, i.e., no borers were found. 



Row 7. Treatment. The soil was removed from. the base of 

the tree to a. depth of' 2 inches and a.ften,ards replaced. A coating of 

Borowax was made to E?noircle the trunk of the trees, covering a. space 

2 to 3 inches wide just below the fork&• lfewspa.per was then placed 

about the base and extending upward so as to come in contact with the 

.Borowax, in fact was made to oover it. The paper was then tied with 

ordina.ry twine, both below and at the top. 

Results. lio borers were found to be injuring any of these 

trees. 

Row 8. . Treatment. The soil was removed from the base of the 

tree to a depth of 2 inches aud after the application was replaced. 

The exposed parts were given a thorough coating of whitewash, to which 

was added 1 pint of sour buttennilk to l gallon of whitawash. 

Results. Examination revey'led the presence of 3 borers working 

in this row of trees. 

Row 9. Treatment • Tho soil was removed from the base of' 

the trees and afterwards replaced, Self-boiled lime-sulphur, in a. rather 

ooncentrated form was applied to the tree tl"UllkS. 

Resu~ta. !mu'ee borers were found to be infesting this row 

of trees. 

The Scott Tree Borer Protector was also given a place in 

the control measures .. flle results seoured by this mechanical device 

were very satisfactory, but as they were pla.eed upon the trees after 

the adult moths had bega11 to emerge the results cannot be ta.ken as 

conclusive. 
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Plate I; 

Fig. 1. Eggs of Se.nninoidea. eltitiosa. on bark of peach, tree twig, 

sli&itly enlar&"ede 

Fig. 2. Same, much enla.1·ged. 

Fig. 3. La.rvu. of s. exitiosa in tunnel after bark has been removed, 

enlarg-ed. 

:h'ig. 4. Pupa, ma.le, s. exitiosa. 

Fig. 5. l?upa., female, S, axitiosa. 

• 



Plate I 

Fig. I ) 

Fig. a 

.. ' 

Fig. 2 

Fig. 4· 



• :Plate II. 

Fig, 2. XJale adult, s. exitiosa, enlarged. 



Pl.ate II 

Fig. I 

Fig, a 



Plate III. 

Fig. l. Cocoon ot s. exitiosa. 

. 
Fig, 2. Pu.pa. projecti11e t1·om cocoon, prior to omergence of adult moth. 

Fig. 3. Same after the adult ha.a emerged, showing tlle pupa s».in that 

remains attached to empty cocoon, 

) 
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Plate III 

Fig. I --

Fig. 2 

Fig., 8 



Plate IV. 

Fig. l. Showing the natural location of I!'ig. 3, Pl.ate III, 

at ·base of the food plant. 

Fig. 2. Pe.rasitized form of s. axitioaa. One half of the cocoon 

of the bore~ ramoved ~o expose the many ooooons of the 

parasite~ 
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Plate IV 
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Pla.te Vo 

Small peach tree, showing the initial star;e of borer 

infestationo The tree taken from orohc,rd and vtashed free from soil 

to expose the gilllllJ\Y exu.date, slightly reduce. 



Plate V 
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Plate VIQ· 

Same as 1late V, somewhat enlargedo 
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Plate VI 
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Plate VII 

Fig. I. Soil mounA ~bout paaoh tree,rea4y to receive Soott 'll"ee 

Protector •. 

Fig. 2 Scott Tree Proteotor applied to trmik of peaoh tree, 

resting on mound. of •oil. Al•o ■howing the effect of the 

sumer sun on borne 



Plate Vil 
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