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,q"BSTRIiCT

ê, series of essenbial oil cheruicals I,Jâs tested outrloors

to determj-ne their neri-'us as l¡aits for distinct insect groups.

l4ethyl disulplride and eth¡r] disulphide Li€rê atUractants for

sone Calliirnoridae, Sarcopha-giCae and i''luscide.e, SeVeral other

cheilicals had some at bra"cti on for certain insec'b groups o

Investigations employing several isothiocya,na-tes re-

veal-ed them to be ovipositional srimulanis for ltUt--ella

q1-agu-Ljp*ealj.ls. (Curt, ) at concentrations oÍ less than 50O p"l3ollln

Optimal stimulation occurretl l:etr¡een 10 and 100 p.pullì' À

chain of Tlpreferencett arnong the isothiocyanates i^Jas demonstra-t-

ed for oviposj-tion as follor,is;

pl.renyleth)'l- = phenyl- ) a11y1- = butyl- ) ethyl isothiocyanate 
"

't7
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C}{APTER T

A. PIIELIÞÍI]'{ARY SURVEY 0F OLFTICTORY AT'IRÈ:CTI1llll:iESS 0F SOì"ÍE

ESSEJ'TTÏAI OIL$ TO INSEC:IS

It\TTF.0DUCTI0N

The basis of this Ínvestiga,tion is 1a.id in the time

honol:ed, assumption that odors 1n n¿¿ture affeet the behaviour

of inseet-c (M1nnÍckr, 1929), Odors are not the exelusíve a.gents

that affect inseets in tnis way bltt they are important. This

influence of odor has been confi-rmed for many insects a_s for
example, the honey bee a-nd its rea,ctÍons to floral scents

(von Ï"rlsch z L95O), ACditionally, the loeations of some

olfactory receptors have b.een demonstra-ted (Frings, lg41)"

Food and oviposition substra.tes are often peeuliarly

specific to given insect species. The question arises as to
how tlrese i-nsects fulfill their frequently obligatory requi::e-

ments" It is not unusual tha-t ovipositlon sites and food

sources have charac+"eristie odorous chemical substances that
seem to serve as guides to the foraging insects" -'¡Ihenever a

behaviour paitern of this nature is clearl;r recognlzed or

establlshed, the possibility arlses for taking advantage of
it either to investiga-te the popula.tion dynamics of such insects

or to increase our a-bility for dlreet or indirec'b control of
such populationsu

The essentiel oìlc "^Ta.. ¡ rrToltþ of odoroUs ehenicaLs of
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plant origin" Their functÍon in living plants has not been

saiisfactorily explained, Essential olls are qulte varled

as to their chemleal constitution" Most of tlrem are terpenes

but the group also lncludes alcohols, phenols, aldehydes and

isothlocyanates 
"

This investigation of the ínfluence of essential oils
on insects $ras lnitiated 1n the spring of L96O r.rhen fleld
studies lJere undertaken to test their value as balts" The

objeciive r{as to discover any ;oossible specificity of attractive-
ness to taxononic groups of inseets, Âdditionally, the relation
of certain rrrea.ther factors to this methoci of tra-pping t{a.s studÍed"

The literature on baits and traps has been exteaslvely

reviewed by Dethler Q9+7) fn several chapters of his book on

insect attractants and repellents" A fev¡ of the more pertlnent

finCings of other investlgators will be included in thls T¡rief

introductory statement to illustrate points of dlscussion"

The uses of bait traps in Entonology are several, A

fev¡ of the more Ímportant applice.tions \dere mentioned by

Dethler ft9+7) as followss

lu to sample insect populatlons

2" to lure insects into traps or poisons to declrnate

the population

3. to lure insects al'iay from erops

4" to offset the repellent properties of certain sprayse

and
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5. to act as counteragents against r¡hlch to test the

effieiency of repellents.
certafnly, not all of these uses could be encompassed in this
projeet" Honeveru the flrst three possibilitles \,\rere studied
to some degreeo

The efíectlveness of bai'r, traps as control neesures has

not proven speetacular vthen conpared to such. other alternatives
as ehemical spra-ys a.nd ciusts. Some notel¡orthy exceptions r¡here

baits have proven to be of practical value miEht be noted a-s

follorrrs e

Eait Emploized Insect Âttra eterl

geraniol Japanese beetle

anethole Codling noth

llna]-ool Orlental frutt moth

sex attra.ctant Gypsy moth

amino aclds Fruit flies
ammonia l"iediterranean fruit fly
carbon dioxide Mosquitoes

These bait tra"ps $Jere not so successful as to constitute
complete controls but they \dere useful additions to the more

common methods"

The use of balts for insect popula.tlon sampllng has had

some success" Frost and Dletrlch (lgZg) used bait traps to
sanple beetle populatiofisa Their data suggested selectivity
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1n captures from the insect fauna according to the different

oCors and locations of the traps. Eyer and Medler (191+0)

found bait traps to give an accurate account of Oriental

fruit noth populations in orchards. i'{osquito popula-tions have lceen

sampled and rechecked to test the effectiveness of eontrol

mea.sures (oettrier and hlhltley, 19I+L¡-). Obarskí (1960) has made

mention of successfui chemical baiting for pests of rape in

Poland, His tra-ppfng procedure u,as simila-r to ours in that

baited, colored containers uere used"

The tendency of investigations on baits for i-nseets

has been to try artificial sul¡stances in preference to natural

chemlcals" This r¡as a logícal choi-ce as artlfícial chernicals

have certain advantages for the scientific study of -oaits aS

compared nith naturally occurring substances" The vast number

of synthetie compounds provldes us i¡ith a greater possibllity

of dlscovering useful baits, 0f course, theÍr numbers are a

dj-sadvantage in that much chanee is involved in isolating the

useful from the useless" One approach to this latter problem

would be to investigate some of the elements and related compounds

knonn to occur in essential oils" This r¡.ras the basis for our

choice of test compounds" The selected test chemicals l¡rere

present in some of ühe pIänts native to i'lanitoba" Another

point to be noted is that a.rtificial bait substances could

be superior to the natural chemical substances. The synthetie

þalts could be composed elther of the more attraetive of the

natural compounds in their most effective concentrati.ons or of
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attre-ctlve compounds not found in nature, The bait formula,tions

tr'ould be simpler due to tne synthetlc ra-ther than analytic
approach to the problem. rt might be more economical for
potentla.l users of such baits if only proven a-t'tractants vJere

to be lncluded in the lures" This r,rould be prefera-ble to
hapha.zardly coinposing them of all the chemlca-1s in the na.i*

urally attractive source of food or ovi-position substrate,
This adclitive process of bait fo.rmula.tion might be examined

for blolv flies" various substa.nces such as indole, skatole

and allyl sulphj-de 'hrere found to be attraetive for these

insects but their effects rrere enhanced by the i-nclusion of
such subsiances as caleium carbonate, The additional rnateri-a,ls

ïJere not of great use as lures in themselves but they seemed

to interact to increase the value of tire orimary balt compon-

ents.

ït l,¡as postula.ted by i'{cfndoo (l-gl.g) that ihe dlfferent
odors of plants r¡,ere due either to a summated effect of all
the plant che¡nical odors or to one plant chernical odor ''hat

ma-sked al-l the others" The possibility of luring inseets

ir¡ith. single chemical baits has been "oroven in many instances

as ea.rlier noted in sllecessful baits used as control measureso

This being so it r,¡as logical tha.t r,¡e chose to r.tse single

chemical beits in our testing of ;rorfl€ essentlal oils,



}'i}JERÏALS .U{D }4ETI.IODS

The test chemieals were selected on the bases of tr,¡o

factors. Firstl;r, certaln of the chenicals lJere chosen as

representative of some of the essential oils found in native
plants of Þfanitoba, l4ost of the first seven groups li-sted

below fitted this category, Secondlye sotûe of the chemicals

uere selected to test the rela.tive attracti-veness of compounds

r¡ith siruil-ar che¡nical structureu The sulphides, dÍsulphides

and isothlocyanates ïiere in tÌris latter category,

The test chemicals uere grouped as followsa

1. terpettes limonene? cymene, pinene, camphene

2" alcohols geraniol, linalool, citronellol, cineol,

menthol, terpineol, ìrenzyl alcohol,

octyl alcchol

3. phenols thymole eugenol, carvacrol
ì- r . .+n aldehydes - vanill-in

5" ketones - carvone

6, esiers methyl sali.cylate, methyl a.nthra.nilate

7, various substa-nces eouma.rin, indole, putrescine

B, sulphides - a11y1-, butyl-, ethyl-r ffiêthyl-, phenyJ-*

9, disulphides butyl-, ethyl-, metiryl-, phenyl-

lO" lsothiocyanates all¡¡l-, butyl-u ethyl-, methyl-u

phenyl-
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The chemicals Ì{ere o'irtaLned from },latheson Coleïllan and

Bel-l, Mann Researeh Laboratories Tnc" and Eastman 0reanic
Chenicals.

The essential oils lJere used icithout dilution in order
to avold introduclng odors of diluents such as ether oï,a.lcohol,

The tra;os l,rere bright yellorrr plastic trays ti.;elve inches
in dia-meter and four i.nches deep essentfally conforning to the
design descri'oed by I'[oericke (Ag5Z), yellor,i. is the stanclarrl
color used for Moericke traps in studies of aphids and leaf
honpers. Each tra.y r+as secured to the ground by il,ìre retainers
inserted about their periphery (Figure 1) "

Á.layer of odorless mineral oil_ one half inch deep in
the bottom of the prastic trays served to tra-p insects that
visited them" Because of its 1or,¡ rate of evaporation i-t i¡.as

requí.red to change the oÍ1 on1¡¡ after heavy rains,
0dor substance .¡ias appried to brotting paper discs which

uere inserted in clear glass dishes and plaeed ln ilre eenter
of eaeh plastie tray" Ea-ch applieation of odor substance

consisted of four or five drops aprrlied early each day"

Tr*enty-five tra"ps r,Jere loeated in a plot tuelve feet
square" The test chenicals r,,Jere allocated at random one to
each trap,

Two plot l-oca.tions l^rere chosen on the university of
Manitoba. eampus, The eastern location r¡as on å. grassy slope
at the edge of a group of ern trees, Tirls open site !ra.s



FIGURE 1

}4ODIFIIID ]IIOERICT TRJ\F
(pfSn 0F BAIT fxT CEiiÍTER ì'fOT VISIl3ti$)





exposed to r^tind" The western plot loeatíon rças on sjtrnmer

fall-or¡ land beslde a w1lr or¡ shelter belt (Figure z) , i,rlinds

$Jere excluded to a greater extent than a_t the eastern plot,
üoltections fron the traps \,,/ere nade every second day

if ueather conditions pernitted" The insects i¡rere recovered

fron tire mineral o11 and placed in three-tlram v1als" The

catches r¡,ere preserved in seventy per cent ethyl alcohol
until classifÍed,

Data on uea.ther conditions were obtained from the

loca1 weather offlce" Tiris l¡,as not wholly satisfactory as

local topography probably altered the tempera.ture, wind and

precipl-tation to some extent, llor.deverr these nore general

i¡ea.ther data uere applied to the trap catches r¡ilth reasonably
good results (Table I),
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PIOT LAYOTJI OF BAITIJD I.4OERTCICÛ TIìÀPS
(i,iTjsr.dRi{ L0ciiTroi{ e Lg6o)
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TABLE Ï

VTEÀTI{ER DATA FOP. TIìÀPS BIiITED WITFI ESSEi{TTAI OÏLS

-.-
i'/eather Conditions of Collection Períod

Col-le ction Ave rage Ä've rage
date temperature wi-nd velocitY

Prevailing
rorind dire etion

oF

lv1ay 30

May 31

June 3

June 6

June 7

June 10

tune 11

June 13

- -¿June L)

June 16

June 24

June 25

June 28

July 6

July 13

63

67

60

53

5)

63

63

o)

hh

62

66

73

^1

70

10

9

1n

16

10

1l_

7

11

14

11

9

1B

7

Y

tiw

SE

sld

Nld

s

È)

NE

ì:rD

w

SE

¡J

S

N"Td

N

N

s'
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RESUITS É,i.Ü DÏSCUSSION

The results of tTle trap ca.tches vrere anal¡r2sfl in two

vJays. Firstly, tlre potentÍal attracriveness of the bait

corrpounds ue-s evaluated" Each chemical ',,las coinpared uith tÌre

unbaited control trap for posslble attracilon for va-rious

inseci groups. Secondly, Ì;he trap data uere averaged to a

one-day ba.sis. In tiris i¡ray? it was hoped to be a-ble to

shoi¡t any differences in average catches due to weather factors.

The capiured insects vrere classified to families except

r,rhere otherwlse indicated' The data uhile incomplete in tnis

$,ay are at Least su-ggestive aS to the attraction for orilers

and familles a"nd as to the influence of eertain rr¡eather

faciors on insect behaviour"

Ttrss-e-nt-ia1 -pils as þaiËs

Insects l¡rere captured in thirteen orders and Seventy

famil-ies, This räight seem to suggest a genera-l attraction

for a wide number of forms due to the man;r baits. ThÍs ïlas

not tire case as nost of the traps regardless of bait or of

position captured most of the commonly represented gro'tlps at

sone tige during the suÍIillero A. few families (e"g" Chryso¡relidae)

$Jere captured regularly but most families l^Jere ta'ken more

sporadicall¡r" liowevere there appeared to be some specificity

of attractaney of some of the chemicals for partieular inseci

groups.
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Some of the orders \A¡ere cairtured in conslstently high

numbers" 0thers were apparently accldental captures as they

uere not taken often. A rough analysÌ-s of thÍs aspect of

the captured groups in shown in Table II'

The number of families captured at the tuo plot loea,tions

differed slightly. Slxty familles viere detected by the traps at

the r¡estern location. fn the east, ten more fanilies ldere cap-

tured 1n addition to those 1n the uestern plot although tire

eastern locatlon was Iess intensively trapped. This discrepanc¡'

might be explained by the more di-verse plant cover and the

proxlmlty to a river at the eastern plot' Some of the addition-

al captures Here Formicirlae, Andrenlda.ee l{ymaridae, Drosophilidae t

tsuprestidae and Reduviidae,

Complete uniformity of data bett¡een the truo plot locations

1ÁJâ.s not to be expected aS tbey hrere not in exa"ctly simÍlar

habitats, The rel-ative numbers of lnsect forms represented

at the two l-ocations i¡iere siu¡ilar but differed signiflcantly

as to absolu.te numbers of species e.nd individuals" For

instance, the grassy slopes a.round the eastern plot yielded

ma.ny grasshoppers r,,ihereas few nere found on the bare soil

around the rçestern plot, Conversely, the l¡iestern plot had

large nunibers of thrips anrf springtails r^rhile the eastern

plot had lesser numbers of these insecls'
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TABLE TI

Á. COYTPARISON 0F TI'E I]'J]IIBERS

VARTOUS CAPTUP.SD

OF Ï}IDIVTDTJALS OF

ORDERS

!ou.-NssþçJs-

Ephemeroptera

0donata

Irsocopte ra

Neuropiera

0rthoptera

Homoptera

Hemiptera

Coleoptera

Lepidopte ra

Collembola

Thys anopte ra

Dipte ra

Hymenoptera
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The seventy famllles ilere analyzed as to consisteney

of capture throughout the season among the tr,ienty-five traps

ln the plots (Figure 3)" The resulting picture shoued twenty-

five famllies captured in five or less traps and eighteen

fanrilj-es in twenty-one or more tra.ps, Tkris distribr:-tion seems

to suggest a tr¡¡ofold grouplng of the captured families into

consistent and rare captures. Some of these consisteritly

captured groups that might lend themselves more economically

to fu-rther Ínvestiga-tion are llsted in Table TfI" These

lnsects may have been captured in part by the operation of

random fa.ctors related to high popula.tion ciensity. Another

interpretatlon to thls situation is that these are groups whose

behaviour is adapted to capture 1n the tra.ps used in ti:is study,

The rarely captured groups are not as readlly interpreted as

they might have been relatively uncommon or l'rere not adapted

to response to the trap loca-tions or to the chemical baits

that l'rere used, The interrnediate groups including six to

tilenty traps could not receive an explanation here ulthout

considerable detailed lnctruirY"

A fei^i observations might be made a.s to Ínsect types

that either t¡ere not att,raeted or ï,ere not captured if attra-eted

to the traps, Table IV shoi,,¡s a fer^r of the more prominent

famÍlies tha'r, one r^roi-tld expeet to'be present but in fact ïiere

captured in low numbers or hiere absent during the two nontbrs

of bait trapplng, Thls excþision from capture may have been



FIGUF.I] 3

ïNËEÛT F,qi'ÍïLIäS RELI,TEID T0 Tlnï T0 ili{L itIUiviBER

OF TRÀPS T}T 1,''TTICT{ EACH ld.,TS CÄPTURED
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TÄBLE TIÏ

GROUPS OF COI'TSI.STüi'iITLY Cå-PTU'RED II'ISECT$

0rder Fauilly IIJO O OI
dates

sample Ido, of baits
re'ore sent- represented

Hymenoptera

Diptera

Coleoptera

I{ono.otera

0rthopie ra

Thysanoptera.

Collembola

Chalcidoidea
Cynipidae
I{alictidae
Ichneumonidae
Braeonldae
lenthrediniriae

Bibionidae
1'{ycetophf lidae
Sclarida.e
Ce cidomyid ae
DolichopodÍd ae
Phoridae
Ephydrid ae
Chloropidae
Tipulídae
Chironomidae
Tachinidae
Ca'l liphoridae
þlus cidae
Syrphidae

Chrysomeliclae
(mainly flea beetles)
Staphylinidae

Cica.dellidae
Aphididae
Psyllidae

l6
16
t+
t{
11
13

't?

L)
L?
14
L5'ì(
-L)

L2
1(
13
L5
13

a

11
t0
r<

25
20
L7
2L
27
16

L9
2q
25
t5

24
25
2q

25
18
23
25
25

25

2L

25
25
1g

L6

25

25

13

L5
I+
t2

q

lL\

14
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TABTE IV

COMMON FAMITIES THAT I'JERE ÄBSEI{T OR CÁPTURED IN IOW NI]þIBERS

amlly
Ûrder Rarelv ç¿p-t-uraå *- Absent

llyraenopiera

Dipte ra

Coleopte ra

Iienipte ra

Coll-etidae
Platygas te rlda-e
v ttÞ IJI\,tc¿t'
slaf/ìô^f rlqê

Õeratopogonidae
Simuliidae
Culieidae
Anthoiityiidae

Chrysonelidae
CurculÍonid ae
Coccinellidae
l.rrrv c a'i r1 n p

I.{embra.cidae

Andrenidae
rr^. i".1,t ^^vE prl-L\l dg

Taìranidae
Bombyliidae
AsilÍdae
Gaste rophilidae
0estridae
Hypodernatidae
Guterebridae

Tenebrlonidae
Scai:aba-eidae

Scutelleridae
Pentatomlclae
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due to eva-sive behaviour similar to tha-t deseribed for

Calliphorldae (p"23), to a lacir of at''¡;ra-ction to the traps

or to low population l-evels in tile plot areas o

From iire work dcner c€rta-in chemlcals l,iould appea.r to

be a-ttra-ctants for so¡ne of the insect fanúlies (Table V).

The data d1d not lend themselves to any sirnple formal or

precisely quantltative analysis. Thus, the ciremi-cals llere

ranked under the more prorninentl¡r capturecl families on the

basis of -r,he nea-n captures for ten consecuilve collection

periods in June, In cases vlheye rnore than one chemical has

been llsted under one numeral, t):e chemicals l^iere judged to

be about equal 1n attraci;Íon, Ot,lrerwlse, the numerical listing

indica.tes the appa::ent ma-gnitLldes of attrac'uion shot¡n ìry the

vai:ious compou-ncis for i;he insec¡ families" Frostrs t*.rork on

balting for the 0riental fru.it moth suggested bira"t certain

fac'bors brere tikelSr to a"lter responses to baits froin year to

year, Thus, the effective baiting for these insects by tire

listed chemi-cals may not hold exacily another year. Ä pri-orit

one iotould expeet that insects tha,t are most specific in their
food plant preferences r¡ou1d be captured consistently by the

same bait chemicals. fi1 any furtirer studies, the Chrysonelidae

Ìiou.l-d lend themselves best to such an inquiry because tnany of

the flea beetles are speciflc for planNs containing isothiocyana-tes"

More complete data. for this family are sho',un in FÍgure 4'
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TABLE V

POTEì{TTA.L BATT C-TüI]'IICELS
Æ

T , - -! ^-.^.-'^ l?^nt¡ llt,omí nrl Tìni t ivlgan nO. ÜOntfOlInsect GrouP Rantr Chemical Ïlait

Chalcidoidea

I,fycetophi.lidae 1

Sciaridae

Chloropldae

f,¿fli phorid ae

Chrysomelida-e

Cicadel-lidae

Anhidid ae

eugenol
methyl salicYlate
benzyl alcohol
a1lyl sulPhide

octyl alcohol
benzyL alcohol
butyl disulPhirle
methyl s alicYla.te
eth¡rl sulPhlde
phenyl isothiocYanate
eugenol

phenyl isothio cYairate
pinene
benzyl alcohol

allyl sulPhide
all-yl isothlocYanate
phenyl lsothlocYanate
ethyl sulPhide

meth¡rl disu.lPhide
ethyl disulPhide

benzyl alcohol
ninene
äfryf isothiocYanate
methyl sallcylate
phenyl isothiocYanate

benzyl alcohol
me'chyl salicYlate
pinene

ethyl 5i1l Phld e

benzyl alcohol
meti:yl salicYlate

L?.5 6'L
L5.L
11.0
10, 0

14,5 7 "3
14.3
14,1
12,3
12.1
1rì A

10.3

32. O L3.7
2E.0
22.8

18.1 7.7
14" 7
14.6
L4 "5

L2,6 1.4
4,6

31,0 20.0
27.C
26.5
23.5
23.3

8.7 3'1
6,7
O"J

7:r. 3"2
Ê, LL

1
2
3

¿

3

I
2
3

1
2

1
2

I
2

3

I
¿

ì---: - : t = --t:' :



FIGURE 4

.&"\TËzu-GE I[lT,fBiiR OF Ü}TRYSOI'4ELIDAE CJ|LPTUP'iTD I}T V,{RIOUS BATTS

(ir{eans for ten collection perlods in June, 1960)

1. benzyl aleohol

2" pinene

3" allyl isothioeYanate

4" rnethyl salicylate

5, phenyl isothiocYanate

6, eugenol

7, allyl sulPhide

I, geraniol

9" ethyl sulphide

10. octyl alcohol

11" butyl disulphide

12" unbaited control
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Tt uas not possible due to limltatlons of tirne to

analyze the captures taxononlcally beyond the family level'

Tt seems likely tha.t such analyses night throv.r more light on

the specificity of baits for parti-cular taxonomic groups of

insects, hlith reference to -Olor,.r flles tha"t $¡ere capiured,

many of them apirea"reci to be sirci-la-r bu-t exact specific

deterr,rination revealed more variety than r¡as apparent at the

famlly level (p,42). Hourever, even at the farnlly level some

deflnite trends or correlations dld emerges

ido attempi was maCe to eompensate for unequal per-

sj-stence of odors in outdoor tests except to repleni-sh each

trap fresh each morning, Separate investigations showed that

some chenicals had hish persistenee lasting for two or Íiore

days at a. detectable level to the human sense (e.g, eugenol)

whereas others lasted but a fei¡ hours (e.g. rnethyl lsothio-

cyanate) " This fa-ctor of unequal persÍstence eould affect

the total numbers caugirt in any one "oait. Hi-ghly pêrsistent

chemicals would har¡e higher relative totals l¡hen compare'd to

chernicals of possibly eo.ual or superlor attra.ctiveness but

of lesser persistence'

The early lÀ,arning potentialities of this type of trap

biere proven to be pronrising" The popu-la-tÍon trends of certaí,n

groups of lnsects could be foilowed by the trap catches desplte

some da-í1y varia-tions caused by ueather conditj-ons (Figs . 5-B),

This populati-on information could prove of value in locating
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new infestations, in determining emergence times and in co-

ordinating control programs r^rith peak po¡:ulation periods.

Emergence times !íere noted for several j-nsect types (e.g.

flea bee-r,les) and a fligtrt period on June 25 for aphi-ds't^tas

detected (Flgure 9). Ëucir inforna.tion uas always slightly

ahead of the peak lnfestations as the emergences and the

periods of flight occurred over several days" The data

oj:tained provided a basis for plotÌ;ing such trends for several

families listed in Ta-bl-e VÏ"

Ia this type of trapping ïihere odor and perlraps color

lJere involvede ort€ of loa-ny pi ciures lda.s revealed of the insect

fauna present in the trap locations, The taxonomic composi-

tion of tire j.nsect fauna reflecied by the trap captures is

presu-mably a. funetion of tire bait cirenicals usedn A different

set of l¡aits qui-te probalrly r¡6u1d yield a sonewhat different

picture ø /¿

Cherricals have Jreen noted as attracting or repelling

lnsects. Tlre odorous chemicals found in nature tend to act

as sign posts that promp',, many insects to channel their

behaviour reacticns 1n'bo certain patternso The token nature

of at'bractants rdas attested by the revelatj-on that aLt'raet-

ants alone do not alua.ys elicit feeding or oviposition

behaviour wþen the odorous Sou.rce has been rea.cired (Dethiert

fg!n" This lat'ber observation was confirned iry the reaction

of blow flies to inethyl di-sulphide, lhe blor,t flies k,ere
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TABLE \N

Ii''I-SECT GROUPS VüTi{ DETECT:\BLfl POPULATIOI{ TnEifDS
ræ

Order Famil-v

I{ymenoptera Chalcidoldea
Platygasteridae
Cynipldae

Ce cidomyidae
Bíblonidae
GhironomLdae
Ce ratopogonid ae
Dolichopodidae
Phoridae
Ephydridae

Chrysornelldae

ticadellidae
Aphldidae
Psyllidae

Phalaenida-e
I{e spe riidae
Olethreutídae

(not classlfied)
(not classÍfied)
(not classified)

Dipte ra

Lepidoptera

Coleoptera

Homoptera

0rthoptera

Thysanopte ra

Collernbola
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readily attracted by the odor of this chemical but rarely

could 'pe ca.ught in a baited l'{oericke trap as they would fly

near to the trap but i¡ould ra,rely alight and 1¡e captured'

Tf thev ürêr,ê not imrilediately ca.ptureci, tirey flert alia.y despite
!! wrt'¿J

earl-ier at-uraction to ihe bait" This behaviour for blow flies

might have been true for other unobservec'l types of j'nsects

tha.t were attracted but not captured by the tra-pping methods

employed in. this PYoiect.

hleather factors Lrere of solne importance in deterrniníng

ì;he total number of insects captured and u¡hat groups $iere

cau.ght ln any one sampling period" The mean da-ily ternperatureu

the prevailing uind rlirection and. the avera-ge wind velocity

were considexred in this regarci" The data. fo1 each of these

ireather fac'Lors for the sampling periods iras reduced to a

one-day basis.

Wind seems to have been of -prime importance in influen-

cing our trap collecti-ons' Its velocity deterrnined the total

number of lnsects caught on a i¡,arm day. As is suggested by

Ta-ble VIT' some insects at least are caught more frequently

ontlrer,tindr¡lardsideoftheplotTegardlessofbaitchemical'
Tempera-ture $ias important in th¿t it regu-lated the activity

of the j-nsects during ea-ch saapling perlod" This lnfluenced

the popula-tion trend data but clid not appear to interfere uithr

the determination of relative atiractiveness among the chemical

'oaits.
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The averaged figu-res for temperatu-re and for wind

vel ocity Ï,Ìere compared to the average catch per trap for

some consistently captured families, In this comparison,

Dolichopodida-e appea-red to be captured in 1or'l nu-mbers if the

ternperature for the period dropped beloi,¡ 60oF" The catch

varied only slightty l,rith changing ternperatures a.loove thls

level. At the same time, itÍnd velocities greater than 10

rlop,ho seemed to be related to low ca-tches cf these fl-ies.

Below 10 m,p.h., variii.tions 1n r¡ind velocity i¡iere of slight

sigrri-ficance (Figure 5), The captures of Chloropidae l4rere

not affected .by tenpera-tu-re to a-ny notet,orthy extent'

Average wind velocities greater than l-0 m"p"h* loviered the

ca-teh of this family (Figure 6 ) . Chrysomelídae i¡,ere influeneed

in captures by temperature and by winC velocity" Most of

the captured members of this fa"mily viere flea beetles and

eomnients on behavlour have been confined to flea beetles'

Higher temperatures were correla-ted r';ith inereased captures

of these insects, Loi';ered wind velocity brought about higher

catches of flea beetles (Figure 7) " it{any f amllies such as

Cicadellida.e did not seem to be greatly affeeted either by

tempera-turre or by r^¡incl velocity (Figure B)" This latter

observation may not be absolutely valid as ttre samples for

su-ch families may have been too 1or¡ to shov¡ a-ny significant

effects inrhen rela.ted io these tv¡o wea.ther factors"

The average captures of three additional families that
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FIGURE 5

DÛLIÜCOPODIDA]I F.JTLATED TÛ

A.i{D TO I.ITI{D VELOCTTY

An Temperâtllre

B. þJind velocity
C, Captures
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:uere òaught in soÍie nu.a'oers has been illustrated (Flgure gjl:.t;;

some rather interesti.ng features may be noted at a g1ance.,,,,r..,

sciaridae shoued two high peaks that might have eorïesponded
.::.:

to the emergence of tr¡o generations. Aphlds liere captured Ín.,

very low numbers all season except in late June r,,,ihen a flight.
:,. ,.of adults lras detected, iuiycetophilidae were tra.pped at an : :,

almost con.stant rate throughor-rt the perÍod of investigation.,'i.,i
.,, : :',

From these feu observations, it rnight be concl'¿ded ,'',,,

tha.t different lnsect families respond differently to tempera;

ture and to t'rind velocity" This differing response affected

the totat nuniber of inseets caught in the various collectfon'r.l
periods u ,' ,,1,,

'"1' ''

?Jind direction uas a factor that infl-uenced r.he rnaxl;:-rl
.:.....|

mum catches i,¡ithin the pJ-ots for va-rious samples" The effeô'i,,,

of tiris factor wa-s analyzed for three familles (Tab1e VII).
Dolichopodidae, Chloropidae and Chrysomelidae appeared to ,.r,,..

have had at least two thirds of tireÍr ma,ximum catches on tfre.,.,'.

i,,rinduard side of the plots" Thi-s seems to suggest an enj-r:¡":rt'
: a ):. ,':tl

lnto the plots directed by the prevailing wind direction" ,,,,,,,,r,

0nce vrithin the p1ots, odor oï color factors of the tra.ps ",¡;,;

probably arrested the insects at the traps loca"ted along t,| .'''.,

:. .. ): l.:r,.

periphery of tire plots" This situation interfered r-¡ith Llne 
,it..

definite determinatíon of the rela-tÍve attractiveness arnong,,.,,,'
., .:,:a:t:

some of the tested compounds" ';,',,,;::';i

Varlous observatlons might be made as to peaks, trend$

:,1;



FTGURE 9

POPULåJTO}{ TREI'iIDS IN SOIVIE Ïi\iSECT F.Ji}ITITNS

(Average num.ber captured per trap)

.åo Sciaridae

B, ivlycetophilidae

C, Aphididae

;.;;
t,ta,'

I
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TÁ.BLE VÏÏ

T\íA"]{T1',íLT,{ TATC}T]IS l,dTTI{]l{ TI{E PTOTS BËLÅTIV-E TO TÏ{E PRT]TIiTILÏifG

'vilIi{D DIRECTI0lS

Sanple
date

Dolichopodidae Chloropidae Chrysomelidae
l¡Iith llgaì-nst Witb Against l{ith Àgainsl:
wi-nd in¡índ r¡ind wind wind wlnd -

i-íay 30

May 3t
June 3

June 6

June 7

June 10

June 11

June 13

June L5

+ -aJUne ro

June 24

June 25

June 28
/Juty o

July 13

X

Ã

X

-ú-

X

x

X

x

-ì1

x

4

x

x

X

)ç

x

X

x

x

.r

x

X

¡c

Totals 9
F)6 10 10
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andrela.tiveabu-ndanceoftilepopula'ulonsofsomeofthe

detected insect families' Several of the üore consistently

capturedgroupsïJeÏeanalyzedastothesecharacteristicsof
poputation(Ta.bleVIII).Fromthista-ble,itmightbeseen
tha'tJunevjastheinonthi¡henmostinsectpopula,tlonsreached

apeak'I'4ostgroupsiderenotedasbuitdingtopeaksthen
declining slouly a's the season progressed' Å"s mentioned

'neforerthe trap captures may not reflect absolute population

densitiesjudgingfromthesa'mples.Chalcidoidea,Sciarid,ae,
BÍ.bÍonidae,ThysanopteraandCo}lembola'¡ere,capturedin

reletivel;rhighnurn]rerslrutonlyatcertaintimesthatmight
have corresponcied to popul-ation peaks due to eÏnerSence (e"g'

f]-ea beetles) or io maturation to more active adult forms

(e.g"aplrids).Sometypessuchas}'tycetophilida-eseemedto

varyliti,leivithtimeoruithrnie¿rtherfactors.T}reyuere
attractedto-r,hetrarpsinsuchconstantnumberstha'tno
apparenr, peaks in population coul'l be detected'
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TABLE VTIÏ

POPULÄ.TIO\I CH1I.R,{CTERISTICS OF SOþiÐ COI{SISTEi\ÌTLY CÄPTURTD

Ti\TSilCT FÀIüITLTES

Ilymenopie ra

Di-otera

Coleoptera

iJomoptera

Chalcldoidea
Cynipidae

Bibionida.e
Sciaridae
i'[yeetophilidae
Cecldon¡ri.dae
Do li clroporlid ae
Phoridae
Ephyd ridae
Chloropida-e

Chrysomelidae

Cicadellidae
Aphld id ae
Psyllíd ae

June lttoderate
June Lov¡

June Lov¡
June High
Junç Moderate
May Low
June iligh
June Lovl
June Lot^¡
June þioderate

June Morlera"te

June Low
July tov¡
June Low

Rapid decline
S1or,ç decllne

Slou decline
Steady
$teady
Slow decline
Rapid decline
SIow decline
Sloio decline
Steady

Rapid decline

Sloii declÍne
Steady
Slow decline



CI{APTER IT

DÏSULPHTÐË ]]AITS FOR DIPTER-{

IltTn0DricTI0i'{

A second phase of cheraical bait tesiing arose in mld-

summer of L96o through the observatíon of several groups of
Diptera being attracted to the disul-phides mentioned 1n Chapter
Ï' Separate tests were started to investiga-te this clue tc as

great an extent a,s time rvould allor,,r" The late siart on this
aspect of chemical baiting necessarily limited its resultsu

Accordlng to Dethier (r9t+7¡, v¡ork by va_rious j.nvesr-

igators has revealed several attractants for blovr flies, ,A.myl

mercaptan, rnethylallyI thiocyana-te, skatole, indole, ammonium

carbonate and ethyl mercaptan rere deterilined as attractive in
lor* concentrations" 0thers with attractive properties l¡iere

allyl sulphide, ethyl sulphlde and ethyl disulphide"
The insects that uere baited 1n this work t¡Jere rather

nonspecific in ûheir feeding habits" TheSr rrere forrns that
i¡rere attracted to the products of fat ând proteln decomposition"
several lnsect fanilies such a.s staphylinidae, Ëilphidae,
Histeridae, scarabaeidae, Muscidae, sarcophagidae anrl

tallipLroridae have been noted as dung anrl carrion feeders"
staphyllnidae, ìviuscidae, sarcopÌragidae and calliphorida.e .,¡jere

captured in the baited lvloericke trarps. Tn the special project
on Dipterar another trap design was adopted,r âs described later,
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r+hich did not capture beetles,

The research on baiting for coprophagous and necro-

phagous j-nsects has been active for some years" Dethier

Q947) listed many r^rorkers and their various contril¡utions

to the research on odorous ch.ernicals atl:ra-ciive to blov¡ flies.
Freney (1937) tried to isolete v.i:Íiou.s atira-cti-ve

materials e>rtracted fron carrion baits br.it had si-ight successe

This author did not report on the attrÊ.ction of nuscirls and

sarco;ohagids r¡'ritich l'Jere captu-red in the ;oresent study"

Vanskaya uas mentioned by Dethier (La¡47) as carrying

on experiments in Russia uslng man'u.r€ r',ritl:i 'che a.drlition of

an-nonium carbonate to produce a u-seful bait for the control-

of the house fly. In the TÏnited States, lqrs_çi-ne sptr. and

Ìvlus-c-a do.-qles!i-ca ldere captured çith sinilar bai-is"
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MATÏ]RIÄLS Ai.{D ì.IETI{ODS

This cheuÍca.l bait testiirg r,,ra-s ca.rried on near the

University of Ï4anitoba during July and August of L96O" The

procedure r,.¡a.s somewhat dif:flerent fro¡l the rrork on essentlal

oils described in Cha.pter Jo

\,',Jire screen treLps of severa-l designs i{ere enployed to

deiermine an adequate mea.ns of trapping the flies attracted

by the baits. One design wa-s fo,-md to be more effective and

1Âias used throughr.out mosi of this uovk" The design uas slich

as to trap the fl-ies aftei: their resumption of flight fron

rhe bait conta-iner (Figure 10)" Once inside the trap, thre

flies r,rere killeci by a coating of residual mixed insectlcides

applied iuith a.n aerosol Ìromb" -A second irap design iha-t i;a.s

used in some of the preliutinary tests is illustrated ln
Figure lJ-.

The odo:: source consisted of a screen-topned dish

i,irhich conteined wa.ter-soaked cotton, A small amount of the

undÍlu.ted chemical baits i-.e" methyl disulpnide, ethyl

disulphide, indole or putrescine, was applied io the cotton

on each da¡t 61' testing" The þait contalners uiere located

either beneath (tra.p I) or inside(trap 2) the trap"

The baited tra.ps ïiere exposed daily" The coLlecti.ons

Íiere separated grossly to farnilies and counted,



FIGUFE 10

]]LOI/\I ITLY TRAP D]ISIGI{ }ru',iBER T

A, Side vieu

Bu Bottom vier,,¡





FTGURE 11

8L01.{ FLY Til¡iF DESIGIT i'itll',iBER 2

A, Side vier,¡

B" Top vlerc
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RESULTS rLi.'ID DISCIISSI0N

l"lethyl disu-lphlde proved to be the best attracta-nt

and ethyl disuJ-phide ïra.s nearly as good" Putrescine and

indole rrere much less attractÍve in early trials and all of

the experiments thereafter concerned the ti¡o disulphides,

In thts study, the largest ca"ptures (BO-Z5O flies per

day) vrere obta.lned on hot, calm days, 0n cooler and windier

dayse the captures usually nu¡nbered 4O-60 flies,
The captures l^iere largely comnosed of calllphorids,

a moCerate nurnber of muscids and a fer,,r sarcophagids"

ït r^rould seem frorn the literature tha.t attempts to

tra.p bloi,r¡ flies i¡ith attractive com;oounds extracted frorn

ca.rrion baíts have not been at-bended Ì:y rna-rked su-ccess,

Freney nas quoted by Dethier Q9+7) as stating that the only

chemical ati;ractlve 1n the pure sta"te for bloru flies is meth¡rf

merca.ptan. Ho.¡everr indole, ske-tole a-nd amnonium ca-rbonate

rtrere judged to exert some abl,rac'bion as ,¡e11, Sodiurn sulpldte,

acetic acid, alkyl sulphides and calcium carbonate have been

shor¡n to lncrease the attractiveness of ba.its" ï4ethyl disulphide

wa.s not mentioned in the litera-ture as a.n attra-ctive compound,

Çertai nlv" it,s aetion in the.se tests mt:st leari to i-ts inclusion7 --

as a- potentially i-m:oortant bait for blot¡ flies" At least, this

is true for the corlmon species in our localÍty,
Some of the captured flies l',,ere sent to the Entomology

Research.Institute, 0ttaroa for determinatlon to specles. The
.-",--,:.,, '-.

i' * , .-nì" 1:i .. !
", 

,r..1,)..r. ,, ¡"; c+12/:
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identified flies ïrere grcuped in three families as foLlotlsl

Calliphoridae Fbo-rmia reEine (Vlg'¡

Protophormla terraenovae (R'D" ¡

CalLipjrora voma-toria (L. )

-a]-liPlrq-æ, colo rad e ns-iÊ Hgh.

!relfia illustrÈ¡- (Mg' )

Pklae¡tlc:La seric-ate (lulg" ) (Formerly called

Sarcophagidae -

trr-qilie sericata(I4e. ) )

Ëgrrcephaga (Sapremllia) bullata Park"

SaJc-opilaea (4avåni-a) 1¡ herminietå Iì'D"

Sarc-qpilaqa (Ravinia) ple$i-!rc.rìg. Ald'

-iuluscidae A,phyge leu-qos t-oma- Wied "

l4useina å!èþl¿feEg lrall"

Mus c-ina as si.mll-i-¡i Fall'

lvlusca domestíca L,

0f the calliphoridsr PLo-rmla re-siqa (lt{g") and PLae¡icie

seJi-cata (Mg.) uere captured conslstently. Some of the blol'¡

flies such as cauåEho_r-a colora.dçnsis Hgh" were much râr€r'

In Sarcophagidae, only sagqo'qþasa bulla-ta Perk" appea"red to

be consistently captured I-n apprecial¡le numbers. l"lost of

the muscids captures were composed of l'fusc-4 dorqcs'b:Lga L" and

þfusciaa sta-bula.ns Fa1l"

It was noted that the disulphides attracted both sexes

of pha.eligia serica-ta (Mg" ), Musci-ne aslimil:Lg Fa1l" e l4usci-Ita



sta.bulang Fall" and lr{usca domestica L'

species 1¡Jere not sexed" The capturing

insects r^lould seem to lndicate that the

food-tYPe attractants'
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The captures of other

of both sexes of these

disulPhide lu-res are
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lr.iUSTÁ'RD CIItS AidD T-¡UIR EFIj'F:CTS Oi,i TI{E REGULÀTIOI'I 0F OVïPOSITION

BY Ptü-IllLL{ i'iilC-rii,fPEi{i'iI$ (CURT. )

TNTRODI]CTIOIü

The aim of thís .oroject 'was to investigate the effects

of several isothiosyanates on the ovipositional beha-vior-tr of

dla.mondba.ck moth ad.ults P]-utella maculipennis (Curt. ).
OptÍma-l concentrations of the cheniicals affecting ovlposltion-

a-L stinulation r',rere to be determined"

Thorsteinson Q955) from his i-nvestigations on

phytophagous insects inCicated that allyl mu-sta.rd oil uas

likely to be an ovlposition¿.l stimula.nt for dia.nondba.ck moth

adults ra.ther than a. feeding stj-mula-nt for tlre larvaeo

In further lnvestigations using Plutel-la, Gupta and

thorsteinson G96O) indicated tirai tactile stimuli ca.used

oviposition to occur regarciless of rn¡hether or not an atLractive

oviposition-stimrr-latlng odor wa-s present for the test moth.

The odor of allyl mustarrl oil increased the effects on oviposi-

tion ca,u-sed by a pitted or rugose sui:face.

This phase of Ìrehavioura-l investiga.tion extended the

in;ork conducted by Gi;r.nta and Thorsteinson (1960) to other

musta.rd oils of the isothiocyana.te group.
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}'{AT,ERTALS AidD i..,ÍETi]OD$

Adult rnoths r¡ere taken fron a ilure cul'rlrre of PluLel.Le

nacullrlennis (Curt") that vras ma.inta,ined in tt'le 1a.bora.tory"

The adults l,.rere housed in r¡coden ca.ges covered r,;ith plastic

screening. Sugar solution r^ias fed to the adul-ts, Eggs r,iere

recovered from cabbage leaves pla.ced in the câ-ge, The larval
stages rrere reared on cabba-ge leaves in pape r cartons. The

ternperature fo-r rearing and for experiinen'be.tion wa-s 70"-75o!- "

and the relative humidity wa.s Loi/,-z5"i"

The se¡:ies of chernica.ls tested for ovipositional

affects l,rere isothiocyanates" Allyl-, butyl-, ethyl-, and

phenyl isothlocya.nates ri,ere obtained fron II¿rstman 0rganlc

Chenicals Ltd" The othe:: tested cher,ri-ca"l lras phenylethyl

isothiocya"nate which i^.¡as su;o1r1iecl by DL:" Ellç¡5y of Kingrs

Col lege in llngland, This sample ide,s old and slightly dis-

coloved but still- had a very characteristic musì,ar"rl oil odor,

The cheiriica.ls rr?ere used. as varioi.¡-s dilutíons in distil]-ed
1ra.te r "

Glas s via.ls

tops i,q,ere used for
cap had an opening

Plastic screening

prevent the r,roths

Some of the

pa-per ca-rtons i¡:Lth

of ten-dram cap¿ìcity witir rugose plastic
oviposition substra.tes (Figure 12) " Each

of fi ve millimeters cut out of the center.

ir,las nlaced on -uhe insírje of each cep to

fron entering the vials,
earlier tests vJere ca.r:ried on in quart

pla-stic screen tops (Figure 1,2), This



FÏGURE L2

PAPER C,.ILRTOJ\T CJiGE FON. OV]FOS-LT]Oit] TESTS
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arre"ngemeqt uas not sa.tlsfactory and vJa-s abancloned, Plastic
scre€n cages of one cubic foot volume uere ernnloyed in most

of this u¡ork, Thase cages had screen on four sides uith an

opening on top to al-lorç the test vials to'oe placed in the

cages (Figure 13).

Ïn early tests, the diluted chemicels l^rel?e a.pplied

directly to the vial caps" Bet'ber results k¡ere o'frtained

r¡¡hen tire chemica.ls were pla.ced inslde the via.ls ¿¿nd this
nethod was used in most of the rçori<., This arra.ngement provided

a- nore la,sting sollrce ofl chemical attractant.
In testing the chemicels, one vial i.,ras pla.ced in each

of the four eorners of ea"ch cage" The trea,tments lJere ra"ndom-

ized among the vario,.ls posítions in the cages. Testing hras

carried orrt in a darkened room overnight"

The number of eggs deposited on each vial ca.p l,ras

coirnted. The average number fo:: six replieates 1da.s taken as

indicative of the rela-tive accepta'bility a-mong the various

dilutions or among the chemical comT:ounds. Each experiment

kras repeated a.t least once to prevent Llndue conclusi-ons ba.sed

on one dayts testing"

Ðach chemlcal r¡¡as teste d in several dilu-tj-ons to deter-

mine the üore ef-fleetive concentrations, These o;otimal dilutions
ldere tested in tu-rn against tire opti-inal concentration of all;rl
isoihiocya-nate (5O parts per ilillion)" The clrernicals r^iere rated

a-s more favora-ble, less favorabler or equ-al to allyl isothio-
cyanate Ð-s ovinositlon stimulants"



FrGUnii 13

PLÄSTICSCREJII"IÜ,TGE}'OROVIPOSITIO1'IT$ST'5
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RESULTS /IND DISCTJSSTO]\T

All the tested chemical-s eli cited oviposition responses

from the moth,s at concentrations of less than 5oo paris per

million" Äbove 500 'oopnrnu, the moths a,ppeared to be repelled,
Further, the besi ovinosition resoop5ss ÏJere those obta.ined

a.l l-ess tha.n loo lr"p"ülo li{ueh of the experimental liork was

confined to these lotier concentrations to determlne the optimal

dilution (Table IX) 
"

From the expr.;rimen¡s, the concentration optiroa apiteared

to differ only slightly Ð.mong the compounds" Usually, the

moths responded best to all-y1 mustard oil- at concenirations

between 5o anci 100 pup.rn, but sonetimes 50 p.pumo was optimal"
Bu-tyl anci phenylethyl mustard oils had a similar range to

allyl bui were consisten-bly better at 1OO pop"Ít. Eth¡r1 j-so-

thloc,¡/anate hìes similar in range and 1n optimal concentratlon

to allyl mu-stard oil. .{ lor^¡er range of 1o to 50 p"porl, ivith
an optimum at 50 pupomu rJas deiermined for phenyl musta-rd oj-l"

Phen¡rleth;rl and phenyl musta.rd oils vrere about eo,ual

and superlor to allyl nustard oi1 (Table X), Allyl and butyl
i-sothioc¡¡ana.tr:s i¡iere :rearly equal as oviposition stirnula-qts.

Etiryl mustard oil elicited the poorest resíronse in the series

of test chemicals 
"

Beea.use of varíability of data, it seLrns rather doul:tful
that definite optimal concentrations for any of the chenicals

eould be establisheC i,,¡ithout more precise control oí certain
fe"ctors, Tn all of ttris rniorku the moths rüere present in
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TAJsLE IX

CO}IPÄ"RISO1'T OF OPT]i.4-å*L CO¡TCE}ITRJTTIOJ\IS OF ISOT'{IOCYÀ])IAT]JS FOR

p:r_îI!l¡!!A !{Àqu_LIe_EJl[lË (cunr 
" ¡

.'!*"ffiæ:-jæ:-æ

Fercenta.ges of Total Oviposition in Representative Experiments

ccncsnirrati.on 
-Al-lvl 

ÞuWl Ethvl_-, P..bqryÆ
Control 15 "ol/' 22,6i6 L3 8f" IO.9i/, I4.L'.1;

10 parts L2.5f/, L6"of, 25"711 27,01å 23,9f"

lo par:ts 38,6"/" 23,5% 33 "L::/" 37 ,8% 29 "o/,

loo ;oa-rts 3Lr "LIt . 37 ,814 27.7'iå 24 "o% 32"91,

Tota-l esss 2oC 600 847 5Z+ 389

i,trotee Tota.l eggs are no-u subiect to comparison.
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T,{8LE X

I'PBlFliRjii,fCUS rr 0F P_LUJS!I+& MAÇUI,IPEITEIIS_ ( CURT, ) AtfONG TitE f S0-

THIOCYÅI\'IIT-ES

Percentages of Total 0viposition in Representa.-bive Experinents

,-+cLv

50 parts

I llô nq r.'l-.c
t/sù vl¡

5O parts

To.bal eggs

itTotee Data provide for comparisons orrly wlth colurnns,

not ro$is "

20 "O"/,

32"5r"

36 "4%

aa n:iLLø Ujb20 "6%
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n-qmbers of less than 1OO per cage, These populatÍons would

vary as to sex ratior âBe and physiological conditíon" Ivlore

rigid regu'l ation of suci't fa,ctors rnighb enable a more exact

determj-nation of optimal concentra.tions of the ciremicals

affecting oviposi-tion. In spite of this uncontrolled

variabilityr some sta.tistica"lly significa,nt differences at

the 5',¿ level emerged"

It mlght be noted that vrith but rer€ exceptions the

chemicals at tire concentrations tested proved Superior to

the ro,a-ter controls. Tn these rare exceþtions? it is Ðossible

that thirst arrestecj the movement of some moths on tne control

rrial s coj:ìtaining ',,,ia,ter, The rough Surface of the test vial

caps would have elieited some eggs a.nd the r,tater va-por might

have contributed to the ovipositional response" Such an

explanation is coilsisient ¡r¡ith the fÍndings of Gupta and

Thorsteinson (1960),



]dAPTqR TV

S tI.4]VIARY AND COI!'CIÜ,SIOIVS

severa,l chemicals found in essential oils were tested
as baits for taxonomic groì-rps of insects 

'sing a- form of
Þioericke trap" I{ethyl disulphide ancl ethyl disurphide $iere

definite attractants for some Diptera, Benzyl alcohole oci¡r]
alcohol, eugenol, a-11y1 isoilriocya,na-r,e, phenyl isothiocyanate,
a"llyl sulphide and ethyl sulphide were shor¡n to be ootentially
aitr¿.ctive for sorne insect fami-li es.

Irreather fa.etors trrroved to be of some import¡_nce in ou_r.

tra"pping procedure by infl'"rencing the total daily ca,otures
and.che location of the daily maxÍmum catches within.Lhe plots,
Temperature, wind velocity and rcind direction uiI1 have to be

more accurately knoi';n a-t the irlot locations to enable more

exaet estirna"tion of attraetion by baits.
A separate series of disulphide tests using a difÍerent

type of trap than for ihe. essenti.al oils confirmed the at,cra-ct-
ion by these cheinicals for several familÍes of DÍ.pter:a"
certa.ln species of carli-pho,rí-clae, Ëa.rcophagldae and Muscidae
'idere .brapped consístently.

Several concentra-tions of sorne isothioclranates were
tested as oviposition stimulaqts for the diamondback noth,
*'11 these chemicals tiere ovipositional stimula.nts at concenr:
ra'tions below 500 popon. 0ptimal sti-mulation occurred at
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concentrations between lO and 100 p,þurrro å. chain of t'preferencerl

among the chemicals lias revea.led as foll-oi^ise

phenylethyl- = pfrenyl-) a11y1- = buiyl-) ethyl isothiocyanate,
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