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INTRODUCTION 

The German cockroach, Blattella gennanica (L.), is a common 

household pest over most of the United States. Efforts to control 

this noxious insect have been based upon the use of chlorinated 

hydrocarbon insecticides, especially chlordane, with excellent 

results. 'Ihe discovery of a. field strain of German cockrov.ches in 

Corpus Christi, Texas, that wa.s resistant to chlordane (Heal et .£!..·, 
1953) generated much interest in this species. Subsequently, 

chlordane resist once has become quite general, and extensive efforts 

have been made to :find substitute insecticides for the control of 

this insect. The orEanic phos1)hate insecticides malathion and 

Diazinon are now use<l suscessfully in control work. However, a 

strain which is resistant to Diazinon has been discovered from 

Owensboro~ Kentucky (Grayson, 1961) and forewarns of further 

difficul tics. 

In response to this continuing problem, studies have been con-

ducted to evaluate many new insecticides which may be useful again.st 

resistant strains of the German. cockroach (Grayson and Messersm.i th, 

1959; Grayson and Perkins /1 1960, 1961; Grayson and Towns en di> 1962). 

From these and other studies, much has been learned about the 

response of this species to insecticides, and a great deal is now 

known about which insectici°des are effective in its control. However, 
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one of the vexing problems in this work is the inconsistency of 

results from test to test (Cochran, 1962) which poses questions 

concerning the reliability of data. No satisfactory explanation for 

this situation exists, although a number of factors could be in-

volved, such as sa:mpling error, variation in the treatment procedure, 

age of test insects, age of the pa.rents at the time of reproduction, 

etc. Critical studies of these factors have not been made for this 

species up to the present time. 

The purpose of this study was to detem.ine the effects of two 

age factors upon the response of adult German cockroaches to various 

insecticides. One of these factors was the length of time whic.1-i. the 

insect had been in the adult stage. Age groups of 1-3, 5-7, 10-12, 

15-18., and 25-28 days of adult age were used for both sexes in 

testing this factor. 

Tne othe1· factor examined was the age of the parents at the 

time reproduction occurs. Precise control of this variable is 

difficult to achieve., but partial control of the .age of the female 

parent can readily be obtained by taking advantage of the manner in 

which eggs are deposited by this species. In the German cockroach 

the females produce a series of egg cases each of which normally 

contains about 40 eggs (Giraul t, 1911). Ea.ch egg case is carried. 

by the :females until the t}rnbryos are nearly ready to hatch, which is 

16-19 days at 30°C. according to Perkins and Grayson (1961). Thus, 

females of this species deposit eggs only periodically. By 
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separating progeny on the basis of the egg case number from whi.ch 

they w0re derived it was pcssible to examine the infl\lence of 

:par~nta.1 age upo:n progeny response to insecticides. 

REVIEW OF I.ITERATUHE 

Various workers have found tlrn.t. the age of the test insect at 

the time of terrting is i'll':portant. Simanton nnd Miller (1937) tested 

adult houseflies fJ~om one ais.d one-half hours to ten days of age tdth 

pyreth:ru.m sp:ra.ys~ It was found that,. r»l thour.;h ve:r}' young flies ~·rnre 

more easily pa:;.-nlyzed than were older flies, the young flies Here 

less easily idJ.led. Doner and Ander.son (1$4 7) suggested that,, ~.,hen 

using their micro method for biological testing of nonftfumigant 

types of insecticidal residues on the housefly, test groups having 

an average age of no less than four nor more than six days be used. 

Individual flies in the test groups should not be less than three 

days or more than seven days of age at the time of testing. Cox 

(1944a) recommended that flies be three to seven days old when 

tested. Campbell and Sullivan (1938) used flies two to three days 

of age in their metal turntable method for comparative tests of 

liquid spray contact insecticides. 

Pan and Yang (1962) reported that when adult Drosophila flies 

were exposed to dry films of endrin they were more resistant at one 
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day-old adults, but a decline in resistance was observed at four and 

five days of age. 

Gough (1939) • working on the resistance of the flour beet!(; 

Tribolium confusum Duv. to hydrogen cyanide fumigation, tested all 

stages of the insect. It was fowid that t1uce- to four-day-old eggs 

were more resistant to HCN gas than were eggs from zero to one day 

in age. Two- to three-clay-old pupae were :more resistant than were 

zero- to one- or seven- to eight-day-old pupa.e. Younrr, adults ap-

pcarcd to be slightly more resistant than were older adults. 

Working with the plum curculio, Conotrachelus nenuphar (Hbst.), 

Smith and Fiori (1959) found no significant difference in the LD50 

values for beetles 2; 26, and 35 days of age when treated with 

several different insecticides. 

There are several conflicting references on the optimum age for 

testing German cockroaches with insecticides. Gould (1948) tested 

roaches of both sexes at two, five, aJrtl ten days after maturity and 

found that the older individuals were somc~vhat more resistant to 

insecticides. Haza.r<l (1945a) tested both nymphs and adult males with 

pyrethrum. The nymphs showed an increase in resistru1ce from 15-20 

days up to 35-40 days. /\.dult males 1-3 days old were found to be 

mo1·e susceptible than roaches 7-9, 13-15, and 19-21 days of age. 

There were no significant differences between the last three a.r.c 
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groups. Tuma (1938) rcpoTted. that, when tested with thiocyanoacetic 

acid and pyr~th:rums, Gorman cockroaches exhibited their greatest 

resistance at 17 weeks of age. A much higher mortality i,rns 

exhibited when u.sing roaches of mixed ages. 

Several different ages of cockroaches have been recommended or 

used by research workers. McGovran and Fales (1942) isolated yotmg 

nymph cultures from stock cultures twice a week. As soon as one-

fourth or more of the nymphs had become adults, they were used for 

testing sprays. In all cases the adults were less than two months 

old. The National Association of Insecticide and Disinfectant 

Manufacturers recommends that males should have reached the adult 

stage at least three days µrior to testing. Recently emerged adult 

males with undarkencd cuticle should not be used (Anonymous, 1946). 

Butts and Davidson (1955) used adult, non-capsulated females one to 

two weeks old in their microinjection work. Campbell et al. (1941) 
,_. --

used roaches from dated culture ja.:rs in which the adults were just 

beginning to appear. In their topical application work, Fisk and 

Isert (1953) used adult females approximately six weeks of age. 

Hazard (1945b) used adult males 7-14 days old in his iwrk with liquid 

roach sprays. Cox (1944b) used adults two and one-half months old 

in testing baits. 

Parental age has been found to play an important role in the life 

cycle of the offspring. 0 1 Brian (1961) :reared Drosophila me lanogaste'!." 

through nine successive generations, observing the effect of parental 
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age on the offspring from young, middle-aged, and old parents. He 

found that in offspring from middle-aged parents, the reproductive 

capacity was initially lower than that of the parental generation, 

whereas the rep1-oductive capacity of the progeny from young and old 

parents was higher. Viable eggs were produced by the progeny of 

yotmg parents for a longer period than they were by the parental 

generation. Progeny from middle-aged parents produced viable eggs 

for long periods initially, but this interval shortened in the last 

three generations studied. Viable egg production from the progeny 

of old parents was always of shorter duration than in the parental 

generation. It was also found that offsp1·ing; from middle-aged and 

old parents had a shorter life span than that of the parental 

generation. 

Saunders (1962) found that as the maternal generation of 

Nasonia vi tripennis (Ualker) (Hy:menoptera, Pteromaliclae) became 

senile, a greater proportion of the progeny entered diapause at the 

end of the fourth larval instax. 

Working with the milkweed bug, Oncopeltus fascia.tus (Dallas), 

Richards and Kolderie (1957) observed that the mother's age affected 

the weight, development rate, and hatchabili ty of her eggs. Egg 

weight and production by young, :females were low, increasing until 

they reached a peak when the females i·1ere twenty days of age. 

·Subsequently, both values decreased. The weights of terminal egg 

lots were found to be very low. The rate of developraent and 
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hatchability of the eggs roughly paralleled the 11Jeight changes. 

Several workers have studied the effects of parental age on the 

life cycle of the moalworm Tenebrio molitor Linnaeus. Ludwig and 

Fiore (1960) studied beetles reared at 30°, 25°, and 20° c. 11wy 

:fotmd that parental age had no effect on the duration of the egg 

stage., the 1wight of eggs, or the weight of newly hatched larvae. 

The percentage of eggs which hatched was found to decrease with an 

increase in parental age. The larvae from young pa.rents grew at a 

slower rate than those from older parents. At 25 ° and 20° C. the 

larvae from young parents underwent more molts and required a 

longer time to complete development than those from the same parents 

after they were one month of ap.:c or older. In addition, an increase 

in parental age resulted in shortening of adult _progeny life at 

these temperatures. Tracey (1958) also found that the progeny from 

young parents required more molts, had a longer larval stage, and a 

longer adult life than those from older parents. The pupal stage 

was not found to be effected by parental ag·e. Ludi1ig (1956) 

observed that progeny from young parents had a longer larval stage 

thru1 those from older parents. 
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ME1TlODS AND MATERIALS 

COCKROACH STRAINS 

Three strains of the German cockroach were used in this study: 

a nonnal strain, an al<lrin-resistant strain, and a DDT-resista.nt 

strain. The normal strain was one in which the breeding population 

had never heen expos,ed to insecticides and was presumed to be 

susceptible to all insecticides. The DDT-resistant strain arose :from 

placing roaches tmder selection pressure with DDT in the laboratory 

(Grayson, 1951; 1953). The aldrin-resist3Jlt strain was a strain 

l . 1 l 1 1 . t t t .! 1 d . 1 F. 1 ' ("' 1 t 1 w uc1 lac lecomc res1s an · o c 1 or ane 111 t 1e _1e o. hea. ::__ £_·, 

1953; GTayson, 1954). It was then placed under selection pressure 

with chlordane follo1ved by selection with aldrin in the laboratory. 

High levels of resistance were achieved in both resistant strains. 

Selection with the appropriate insecticide at periodic intervals has 

been employed to maintain high levels of resistance. However, the 

cultures used in these experiments had ,., ":ention;;llly not been 

selected for approximately 18 months In·ior to testing, and the level 

of resistance in the DDT-resistant strain had decreased considerably. 
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REARING 

Cockroaches for breeding 1mrposed were obtained from cultures 

maintained in the laboratory. Breeders were kept in one-Rall on, glass 

battery jars,, with masoni te pane 1::-; being used to provide resting 

surfaces. Food, which consisted of dog food l1ellets, and water were 

provided. A thin layer of petroleum je.ily ai10ut two inches wide 

around the inside of the jar at the top prevented the roaches from 

escaping. A layer of cheesecloth held over the top of the jar by a 

rubber hand prevented stray roaches from contaminating the cultures. 

Nymphs were removed from the breeder jars periodically and placed 

in battery jars. Instead of masonite panels, a V-shaped piece of 

screen wire was used as a resting surface. This permitted obser-

vation of the culture without disturbing it. Food nnd water were 

provided in the usual manner. 

From these breeder jars the newly emerged adults wc1'e removed to 

battery jars set up in the s::.me manner as for the nymphs. Hhen egg 

cases were formec1, the females were 1·emove<l to another jar. After the 

egg cases hatched> the females were removed to await the :formation o:f 

a second egg case, etc. In this manner it was possible to obtain 

cultures of nymphs from as many chronolop:ically produced err,g cases as 

needed. In the present studh1s only the first three were used. 

When the nymphs from the various egg cases matured, the resulting 

adults wexe removed for testing. For the 15·18 day ru1d 25-28 day old 
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groups the ::i.dul ts were :removed every thiTd day, while for the 1-3, 

5-7, and 10-12 day ol<l groups they wore removed every other day. 

The adults were placed in one-quart, wide-mouth jars with a screen 

wire resting surface. No more than 100 roaches were placed in a jar. 

Water and food were provided. 

The jars were labeled with the name of the strain of cockroach, 

the egg case number from which the roaches came, the age group in 

which they were to be tested, and the date they were to be tested. 

All roaches were kept in constant tempera.ture cabinets ~it approxi-

mately 30° c •. and 6590 relative humidity. 

In this study three different insecticides were used; these 

were malathion,. aldrin, and DDT. The normal strain of cockroaches 

was tested with all three insecticides, 1,-vhile the aldrin-resistant 

strain was tested with aldrin, and the DDT-i-esistai1t strain Has 

tested Ni th DDT. 

The tcstinp; mothoJ. of Clarke and Cochran (1959) wz;s followed. 

Stock solutions of malathion :md. al(:rin \.,_;c,re mride by dissolving a 

mcasuTed quantity of technical insecticide in acetone. The appropri-

ate amount of this stock solution was then'i added to 500 nl. of dis-

t:U led wat(~r to form a water suspension. Wnen using aldrin, an 
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emulsifying agent, Emcol H-65C, was employed to form a better 

suspension. The DDT s~1spensions were made by adding a measured 

amount of 75% wettable powder to 500 1!'1. of distilled water. A 

Haring Blen.der was used to obtain pocd ~mspe:nsion of the DDT in 

wate:r. After mixing, the insecticide suspensions were placed 5.n a 

water bath at 30°C. 

Roaches for testing were taken from the appropirate strain, 

age group, and egg case according to a pre-established schec1ule. 

The roaches to be tested were captured in small screen Nire cages 

(three inches long and 3/4 inch in diameter) by means of an 

aspirating device. They W(;~Te tested by cmersing the cages in the 

insecticide suspension for 20 seconds, and then allowing them tc 

stand at roon1 temperature for one hour before removal to recovery 

jars. The recovery jars were held at 30°C. in a constant tempera-

turit: cabinet until the mortulity counts M)re made. Mortality 

caunts were tr.:ken three days after testing wi t.h malathion, .und six 

d<~ys aft 1>'' testinr; vri th aldrin ::>.rid DDT. 

f:TATISTICAL METHODS 

A complete test on a given age group condsted of four to six 

concentrations of insecticide 1-:ith at least three repetiticns on 

different duys. The results of thesf.~ tests Here compiled and the 
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percent mortality was plotted against concentration on logarithmic 

probit graph paper. A dosage-mortality line was then wathematically 

fitted to the points by the method of Bliss (1935). Lc50 values P 

slopes of the lines,, w.d other pertinent dat0. were taken from these 

fitted regression lines. 

The results were analyzed to determine whether either of the age 

factors i-Jas of importance in the response of the German cockroach to 

insecticides by transforming the individual mortality values to 

arcsine values which were arranged in two-way tables. fill analysis 

of variance was then completed for each two-way table. In the cases 

where age or egg case fll.lI~ber were found to be significant,, the "New 

Multiple Range Test" of Duncan (1955) was run to determine which 

ages or egg case numbers wne significantly <lif:ferent from others of 

similar nature. 
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RESULTS AND DISCUSSION 

AGE OF THE TEST INSECT 

When the normal strain was tested with malathion, the tests 

i:dth males showed the 1-3 and 15-18 day age groups to be more 

susceptible than the other age groups. There was no significant 

difference between the 1-3 ~nd the 15-18 day age groups, R.nd none 

between the 5- 7, 10-12, and 25-2 8 day age groups, but the fomer 

differed significantly from the latte1·. The f:-;males were found to 

be the least susceptible in the 1-J a.nd 25-28 day age groups (Table 

1). This is contrary to what was reported by C'.ould (1948) who 

found that five- and ten-day old females were less susceptible to 

insecticides thai-i were two-day old females. The slopes of the 

dosage•mortali ty lines for all age g:cou.ps and egg case numbers were 

very similar (Figure 1; Table 2). LC~o values varied somewhat, ;, 

but the highest value (.124 ml./li ter) in the males was only twice 

the loHest value (.065 ml./liter). The LC50 values for the females 

followed the same general pattern. 

The male nonnal strain roaches were found to be the least 

susceptible in the 1-3 <lay age group when tested with aldrin. There 

was no significance between the S-7, 10-12, 15-18, and 25-28 day age 

groups (Table 1). TI1is is also in disagreement with published 
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Table 1 

Separation of Means by the New Multiple Range Test 

Normal St rain Tested With Malathion 

males age group 10-12 25-28 5-7 1-3 15-18 
mean (coded) 42.36 45.19 47.06 55.06 56.62 

females age group 25-28 1-3 5 .. 7 10-12 15-18 
mean 37.65 38.16 45.27 46.29 49.36 

Normal Strain Tested With Aldrin 

males age group 1-3 5-7 15-18 25-28 10-12 
mean 34.65 53.72 62.79 68.03 69.93 

females age group 10-12 1-3 5-7 25-28 15-18 
mean 36.44 36.52 45.99 54.24 60.43 

Normal Strain Tested With DDT 

males age group 15-18 10-12 5-7 1-3 25-28 
mean 38.96 40.82 43.34 43. 71 62.48 

feHales age group 15-18 5 .. 7 10-12 1-3 25-28 
mean 30.25 33.22 33.30 35.41 51.98 

Aldrin-Resistruit Strain Tested With Aldrin 

males age not significant 

females age group 10-12 5;..7 1·3 15-18 25-28 
mean 28.26 28.63 35.74 36.31 47.66 

Any two means not underscored by the same line are significantly 

different. M.y two means underscored by the so.me line are not 

significantly different. 
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The Response of Normal Str~dn German Cockroaches \?hen Tested With 

Malathion. 

A. First egg case progeny, 1-3 days of age 

H. First egg case progeny, 5-7 days o.f! age 

c. First er<(r 
(.·~b case progeny, 10-12 days of ;Jp;e 

!) • First egg case progeny, 15•18 days of ar.e c_:-

f~ ..... First egg case p1·ogeny, 25-28 days s 
o.~. age 

f. .. Second errE case pro)',eny, 10-12 days of ap:e 

G. Second eo-r:, 
?;_-;..';, C<.!Se progeny. is-rn days of age 

H. Second f:gg case progeny• 25-28 days of age 

I. TI1ird egg case proReny, 15-18 days of acre 
"' 

J. Third eo-0· 
Clo.'.'., case progeny, 25--28 <lays of age 
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Table 2 

The Response of Nonnal Strain German Cockroaches When Tested With Malathion 

Egg Case Age of Adults-Days 
Number Sex 1-3 5-7 10-12 15-18 25-28 

male Leso (ml./I.) 0.066 0.103 0.124 0.065 0.090 

1 
Slope 2.30 2.16 1.79 2.13 1.37 

female Leso 0.144 0.113 0.090 0.088 0.138 (.N 
N 

Slope 1.96 3.18 2.05 3.18 2.64 

male Leso 0.014 0.110 o.oso 
2 

Slope 1.96 1.92 1.40 

female LC50 o.osg 0.100 0.116 
Slol!e 2.46 2.81 2.66 

male LC50 0.092 

3 
Slope 2.18 

female LC50 0.073 0.124 
Slo11e 2.15 2.11 
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results (Gould .. 194f!; Hnzr.rd_. Hl45a) in 1,.,;hich the youngeT ages woro 

:fourtd to be moTt::: susct:ptible. 'foe three youngest age groups, 1-3, 

5-7, imd 10-12 days, were found to he the least susceptible when the 

females 1;1ere tested with al<lrin. There was no significant difference 

between these age groups, and none lietween the two older groups 

(15-18 and 25-28 days) (Table 1). The slopes of the dosage.mortality 

lines for both males and females varied within normal limits (Figure 

2; Table 3). Lc50 values varied considerably. There was a nine-

fold difference between the lowest and the high.est LC50 values in the 

males. This difference was about five-fold in the females. 'Thus it 

appea1·s that as age increased, the i.c50 values and the slopes of the 

dosage-mortality lines generally decreased. These data indicate that 

there wa.s a significant age effect present; as the roaches grew 

older they gradually becaJrte more susceptible to aldrin. 

Both the males and the females of the normal strain responded 

in the same manner when tested with DDT. 11lere 1<ms no significant 

difference between the first four age groups (Table 1). The roaches 

in the oldest groups• 25-28 days• were found to be rr.ore susceptibh~ 

to DOT than were the roaches in the younger ago groups (Figure 3; 

Table 4). This 1.s what would be expected~ for as the roaches 

became older they beG"an to die of uatural cam:es. However, Table 4 

shows that the 25-28 day age groups of the progeny of the seco':. -.nd 

third egg cases gave the same resconse as was found in the young01' 

age groups. Tirnse data sug~~est thr;t suscoptHJiU ty to DDT in tho 
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FIGtmE 2 

The Response of Normal Strain German Cockroaches When Tested With 

Aldrin 

A. First egg case tJrogeny, 1-3 days of ap:e 

B. First f)tTO" 
.~ ~::·· lf-> case progeny, 5 .. 7 days cf age 

,., 
l,. First egg case progeny, 10-12 cfo.ys of age 

D. First egg case progeny, 15-18 <lays of age 

r First egg- case progeny, 25-28. d::.i.ys ..:: age .. J. O.c 

F. Second Q\"r?' .. _,.._;, case progeny, 10-12 days of age 

G. Second eo·'l" 
.c:-~-- case progeny, 15-18 days of age 

H. Second egg case pror>,eny t 25-28 days of aP-e 
0 

I. Third epg case progeny, 25-23 days of age 
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Table 3 

The Response of Normal Strain German Cockroaches When Testond Ni th Aldrin 

Egg Case 
Number Sex 1-3 

Age of Adults-Days 
25-28 

1 

2 

male LC50 (gr./l.) 0.0018 0.0011 0.0004 o.oc10 
3.59 

0.0003 
1.44 Slope 3.47 3.21 2.04 ___ ...._ __ ......._ ____ --'-'-- ~---~~ . .-.~~,,,.--~-~ ..... ,.~·=·~~..,----------

~ ... 1.A,50 
male . Slope 

0.0175 
2.69 

0.01J3 
2.46 

0.0155 
1.62 

O.D006 
2.63 

0.0034 
1.68 

o.oco2 
0.60 

0.0056 
1.47 

0.0008 
2.18 

--------------------~~-_..,,,_~,.,,. ..... ,..;:.,..,,,..:...z.;,.....--, .... _,.,,...,,_.._ ..... ,, ... _ ..... ,7""-..,... ~------

female 0 .. 0100 
2.93 

0.0068 
2.12 

0.,0085 
2.03 

LC50 
_Slope __________ ..._.......;;::....-..~~-· . .-:-~--~ ........ ,-. .... -...... ;~~-~-~---------------

male 
3 

female 

LC50 
Slope 

LC so 
Slope 

o.ooos 
1.19 

0.0092 
1.25 

~ 
.j:>. 
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FJGUHJ 3 

Response of No:rmal ~)train Geman Cockroaches \'lhen Tested \'lith 

DDT 

A. First egg case progeny, 1-3 clays of nge 

B. First egg case progeny, S-7 days of age 

c. First egg case progeny, 10-12 days .:: 01 age 

D. First err<:< .,,,J;; case progeny, 15-18 days of age 

E. First egg case progeny, 25-28 dRyS o:f age 

F. Second egg case pror;eny, 10-12 <lays of ar;e 

(" ... , ~ egg case pl'ogeny, lS-18 Jays of age .J. ::;econc 

a. Second egg case pror;eny, 25-28 days of a.gc 

I. Third egg case progeny, 25-28 days ,.......('! 
'-'~- age 
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Table 4 

The Response o:f Normal Strain German Cockroaches When Tested With DDT 

Egg Case Age of Adults-Days 
Number Sex 1-3 5-7 10-12 15-18 25-28 

male LC so (gr./1.) 0.042 0.046 o.oso 0.057 0.011 
1 Slope 2.31 2.37 2.20 2.29 1.12 

female LC50 0.086 0.140 0.090 0.110 0.054 
SloEe 1.61 1.19 1.36 2.61 1.66 

er. 
w.ale LC so 0.048 0.052 c.n 

2 Slope 2.39 2.51 

female LC so 0.083 0.110 0.100 
Slope 1.87 1.99 1.23 

male LC50 0.047 
3 Slope 2.47 

female LC50 0.100 
Slone 1.53 
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normal st rain changes very little as age increases. 

No significant age effect was found in males from the aldrin-

resistant strain when they were tested with aldrin. However, there 

were three statistically significaiTt age groupings \\Then the females 

were tested (Table 1). The 5-7 and 10-12 day age groups were found 

to be the most resistant. The 1-3 <md 15-13 day age groups were 

less resistant tium the 5-7 and 10 .. 12 day groups, but more resistant 

than the 25-28 day group. A study of Figure 4 and Table 5 indicates 

that there was not much difference in the slopes of the dosage-

mortality lines except for those of the 10-12 day age group. These 

slopes were lower than the rest. Lc50 values varied considerably, 

with a low of 3. 9 gr. /liter and a high o:f 35 gr./li ter. The three 

highest LC50 values wc1·e all in the 10-12 day age group. 

these data were fairly consistant, this indicated that the aldrin 

resistant strain reached its peak of resistance at about 10-12 days 

of age and then decreased, The reason the males did not show this 

effect was probably due to the great variation within tests which 

resulted in a very large error tenn in the analysis of variance. 

In tests on the DDT-resistant strain only the 15-18 and 25-28 

day age groups were tested because of a lack of roaches of this 

strain. Neither of the nge groups was found to differ significantly 

for either the males or the females (Figure 5). 

It appears that age may influence the response of roaches to 

the insecticides tested to some extent. It is doubtful, however, 
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FIGU:RE 4 

The Response of Aldl'in-Resistant Strain German Cockroaches hhen Tested 

With 

Aldrin 

l\. First egg case progeny, 1-3 days of age 

i3. First age cast~ progeny, 5-7 days of a.ge 

c. First egg ease progeny, 10-12 days of age 

o. First egg case progeny, 15-18 days of age 

E. First egg case rroeeny, 25-28 days of ao-e 
!:~ l 

F. Second egg case progeny, 10-12 days of a.ge 

G. Second eP"JJ 
.(;"><.".'°" case progeny, 15-18 days of age 

H.. Second egg case progeny, 25-28 days of age 

I. Third egg case progeny, 10-12 days o-~ _, age 

.J. Third egg case progeny, 15-18 days of age 

K. Third e<Hr (">0:> case progeny, 25-28 days of age 
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Table 5 

The Response of Aldrin-Resistant Strain German Cockroaches When Tested With Aldrin 

Egg Case Age of Adults-Days 
Number Sex 1-3 ~-7 ID-12 lg-Is ~!; .. ~s 

male LC50 (gr./l.) 0.170 0.170 0.157 0.137 
1 Slope s.12 5.58 8.48 6.62 

female LC50 8.1 13.0 35.0 7.4 3.9 
Slope 1.4.3 1.44 0.66 1.54 1.35 

{j\ 

m~:tle LCso 0.157 0.122 i.o 

2 Slope 4.93 3.64 

female LC50 23.0 8.6 9.0 
Slope 1.29 1.40 1.34 

male Leso 0.113 0.125 
3 Slope 4.75 7. 71 

female LC50 22 .. 0 12.5 4.4 
Slope 1.09 1.59 2.60 
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FIGURE 5 

The Response 0f PDT-Resistant Strain Gern1an Cockroaches When Tested 

1'Jith 

DDT 

A. First egg case progeny, 15-18 days of a.ge 

p J. First egg case progeny, 25-23 days of age 

c. Second egg case prcseny, 15-18 days of age 

D. Secor1<l egp; ca~;e pTogeny, 25-28 days of age 

r:. ThiT<l egg ~ase :;rog0ny, 15-18 da.ys of age 

F. Third eg~: CR.Se progeny, 25-28 days of <'ge 
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if all the instances where statistical significance was shown are of 

much biological significance because the magnitude of the changes 

were not often great. Unless the change in r.c .. 0 values is greater 
.) 

than two-fold and possibly more, the importance of such changes is 

doubtful (Hoskins and Gordon, 1956). In the malathion tests the 

differences were never more than two fold, thus it is probable that 

age had no effect in these tests. In the tests using aldrin on 

normal strain roaches, the Lc50 values and the dosage-mortality line 

slopes gradually decreased as age increased. There was a nine-fold 

difference in the LC50 values in the males and a five-fold difference 

in the fen~ales. These large differences are probably significant, 

susceptibility having gradually increased as age increased. In the 

DDT tests on the normal strain the slopes and LC50 values remained 

about the same until the 25-28 clay age group was reached. Since the 

differences were not very large and were not confirmed in the 

second and third egg cases it is doubtful if there was any significant 

difference indicated by the tests reported here. The differences 

found in the aldrin-resistant :females were probably significant. 

Both the slopes and Lc50 values exhibited greater than two-fold 

differences, especially in the 10-12 day age group. Thus resistance 

apparently reached a peak at about this ar;e and then declined to or 

below the level of resistance at the youngest age group tested. 
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PARENTAL AGE 

Statistically significant differences in the response of the 

progeny from the first three egg cases was found in about one-half 

of the tests. From the exposu1·e of norrnal strain males to nrnlathion,, 

the progeny from the first egg case were fotmd to be more suscept-

ible than those from the second and third egg case. There were no 

differences due to egg case .number in the females. The aldl'in tests 

on normal strain roaches produced no difference due to egg case 

number in either sex. In the tests with DDT on normal roaches,, egg 

case number was found to be significant in both sexes. When tested 

in the 25-28 day age group, the first egg case was more resistant 

than the third. When tested in the l~>-lB day group, there were no 

differences in the progeny from the first and second egg cases. 'I11e 

tests ui th the females showed the progeny from the first egg case to 

be more susceptible than those from the second and third. 

Significant differences due to egg case number Herc fow1d in 

both sexes when the aldrin-i-esistant strain iv as tested with aldrin. 

In the males, the first and second egg case progeny were more 

resistant than the third. In the females, the second egg case 

progeny were more resistant than the first and third. The males of 

the DDT-resistant strain showed significance for egg case number, 

but the females did not. In the males, the third egg case progeny 

i\'Crc more resistant than the first and second. 
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Al though statistical significance at the 5% level was found 

for the parental age factor in about one-half of the tests, it was 

again probably of little biological sirnificance. The lack of large 

variations in the Lc50 values and the slopes of t>~ dosage-mortality 

lines, coupled with the inconsistency of results between sexes and 

age groups, would seem to indicate a lack of biological import<'!.nce 

for the parental age factor examined in thesG studies. 
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SUMMARY 

111e purpose of this study was to determine the ef :fects of tNo 

age factors upon the response of adult German cockroaches from three 

different strains to various insecticides. The strains used were a 

normal strain, an aldrinaresistant strain, nnd a DDT-resistant 

strain. The first age factor studied was the age of the roach at the 

tir.ie of testing. Age groups of 1 ... 3, 5 .. 7, 10-12, 15-18, and 25-28 

days of adult age were used for both sexes in testing this factor. 

The other age factor exmnined was the age of the female parent at the 

time reproduction occured. Since the females of this species de-

posit egg:s only periodically, progeny were separated on the basis of 

the egg case number from which they came. Only the progeny from the 

first three egg cases were examined. 

Age was found to be a statistically significant factor when 

malathion, aldrin, 2nd DDT were tested on both sexes of the normal 

strain. When aldrin was tested on the aldrin-resistant strain, 

significance was found only in the females. Only the 15-18 and 

25-28 day age groups were tested in the DDT-resistant strain, and 

no difference was found between these ages. It is doubtful, hmvev~T, 

if all the instances where statistical significance was shmm arc 

of much biological significance because the magnitude of the 

differences were not often great and the inconsistencies which were 

evident. Therefore, the differences found in the malathion tests on 
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tht:: normal .strair. ar~ p:roi.n:oly of very little biological significance. 

On the other hand, the significance found in the a.ldrin tests on the 

normal strain is probably of biological importance. It appears that 

as the age of the roach increases, susceptibility to aldrin gradually 

increases. Because differences of :fairly large magnitude were found 

in the tests with the aldrin-resistant strain, it is probable that 

these differences were of biological significance also. Resistance 

to aldrin in this strain appeared to increase from the 1-3 day ago 

group until it reached a peak in the 10-12 day age gToup. Resistance 

then decreased to a level equal to or 101·10r than that of the younger 

age groups. 

Statistical significance was found for the parental age factor 

in about one-half of the tests. However, it was probably of little 

biological significance because the variations were of' a small 

magnitude and inconsistencies between the males and females occured 

often. 
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THE EFFECTS OF CERTAIN AGE FACTORS ON THE RESPONSE 
OF THE GEPJ.1AN COCKROACH TO INSECTICIDES 

by 
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ABSTRACT 

Two age factors were studied: t:he age of the roach at the time 

of testing, and the age of the female parent at the time reproduction 

occurred. Age groups from 1-3 days to 25-28 days were used to test 

the first factor and the first three egg eases were used to test the 

latter. 

Age was found to be a statistically significant factor when 

malathion, aldrin, and DDT were tested on both sexes of the normal 

strain. However~ because of inconsistences and a lack 0£ differences 

of any great magnitude, it i$ believed that the differences in all but 

the aldrin tests were of no biological significance. In the aldrin 

tests it appeared that as the age of the roach increased, susceptibLlity 

gradually increased. The tests using aldrin on the Aldri1'1-resistant 

strain were significant for the females. Resistance in this strain 

appeared to increase from the 1-3 day age group until it reached a 

peak in the 10-12 day age group, then decreased to a level equal to or 

lower than that of the younger age groups. Statistical significance 

was found for the parental age factor in about one-half of the tests. 

However, it was of little biological significance because the 

variations were of a small magnitude and inconsistencies between the 

males and females occurred of ten. 
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