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If it is assumed that the Iethal action of msectrcrdal agents upon cach individual of’ testi"
“insects should be produced- in the’ group experiment in the same process ag in' the single
or individual obsérvation, the tlme-mortahty curve is to be derived theoretxcally from
the. frequency dlstrlbutlou curve of individual® lethal time, which. is mtegratcd from
O ‘to T. to glve the per cent mortahty Pata gwen time T. On thls assumptxon, t\he"

same reasonmg leads to the\possrbxhty of. denvmg further the dosage- and temperature- -

mortahty curves' from the infefred tlme-mortallty curves for vurrous concentratrons and
temperatures Theoretxcqlly -the mortahty Pr at T in the cumu’latwe frequenc_\}y table
thus compoced (an inferred tzme mortality table) for o given concentration C and a
temperature 1) may be regarded as identical .to the' mortahtxes Pc and Py at c and'-‘
.6 respectlvely in the renl dosage- and temperature morﬂahty tables for the tlme L.

- In this way, & éeues of statistical curves concermng the léthal actlon can be elaborat-

ed from the data of md1v1dual Mmeasurements of lethal time.

/.

The Worker of Crematogaster brmmea matsumurai Forel, when xmmerged into some hquld

wat'er or emulsmn \hows 8 pecuhar reflex abruptly turmng over the, abdomen uprlght e

. at }he end of a certain strugghng penod which has beeu named by the erters the *ab-
¢ domen erectmnr reflex”, “and after which- any actwrty is arrested.: The reﬂex, denotmg B
~ the yielding point, serves as an exact indicator to determine the letha.l time. '
The lethal time was measured in this way for each of 4300 md1v1duals in Water,,
" kerosene and pyrethrum emulsxons of varymg concentratrons at Varymg temperatures

It 1s distributed -in 2 shghtly skewed form against the time- -axis T and 1s reduced to.a: .

normal - dxstnbutxon curve if T is couverted to its lovanthm, t=logT. It 1s, therefore,_

advisable that the mode, correspondmg to the medmn on’ the converted axis, ‘should be '

- .
!/ . ' i

N o R T
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preferable to the arrthmetrc mean for. the\ representatue value of lethal trmc, though .
_.the latter is usually adopted The data obtaxned were, operated accordlng ‘to the above‘
mentioncd pr1n01ple baSed upon the . assumptron of mdependence of .individual leﬂhal ’
actrou and subJected to the st‘atrstreo physwloglcal analysrs, whrch has - revealed -some :

mtercstmg facts as follows: - » ~ y SN
"If the imaginary per cent: mortahty P is converted to the normal equlvalent devi-
at1on p. ‘on the ordmate and at the same time -the trme T,. concentratron C, and

- temperature 2] to thelr Tog arithmic functr()ns t= log T, - _log C, and. 0=log- ]@—A] on

the abscrssa, stralght regressron lines results, whrch are termed transformed time-, dosage-;
and temperature mortahty regression lmes respectrvely It is worthy 'notmg that the-

regressron lmes belongmg to a- smgle system——-a system of mortality regression hnes

for a given agent agamst a varrable correspondmg to various values of one of the other

2 vanables—— run almost parallel to one another. In other Words, the standard deV1-

'ation o of the destrrbutron of suseeptrblhty to ‘the agent over one of the ‘variables under .

consrderatmn ‘retains a. constant ‘value charactenstlc to. the agent and 1ndependent of the
other varrables The result _appears- to be the natural consequence Whrch ought to be in-
duced theoretically from the Prmcrple of lmear transformatron of the mortality curves. If
\ any 2 regressron lines mtersected each- other ‘at o pomt, the lethal effect or the mortahty
~would bc reversed below tlfzft" pomt, horter trme or lower concentration yielding hxgher

morta ity. *In the’ dosage-land temperature mortalrty regressron lines of Water and kero-

sene ¢ ulsion, the phenomenon of joint actmn is acknowledged and a system is divid-
. ed into 2 groups different in the value of g. \Vhlle the slope of the group I is always
stecper than that of the group II 1n the dosagemortahty systems, the relatlon IS inver._
se 1n the temperature-mortahty _systems. The duahty of the tempcrature reglfessron
llnes, thcrefore, seems to be of substantxally different: character t'rom that of the dosage.
‘regression lines. ' The value of o'of the’ trme-mortahty regressron line is larger in the
follo win g order: " Jwater > Kerosene emulsion > pyrethrum emulsion ; ‘while in "the dosage-
mortality line o‘ for the pyrethrum emulsron 1s larger than that for kerosene emulsron
2. As for the trme-dosage and trme-temperature relatrons, there may ber 2 possxble
sorts of systems considered for each of them drfferent originally -from each other, one
~ derived from the txmc-mortahty regressron ‘line system and ‘the other from thc ‘dosage-

" or temperature~mortalrty system For example, 2 median lethal trme-dosage lines are -

obtamed by plottmo agamst ¢ the log median lethal tlme te computed from the time-
mortality regresswn line for c add by plotting agamst t the log medran lethal concent-

ration c computed from ‘the dosage mortahty regressron lme.for t. '.[‘hese 2 lines can

be always regarded as stralght lmes or pairs of strarght lmes\and approxrmately
comcrde with each other It 1s also the case for the relatron between trme and temper-
ature» : .[‘hxs fact confrrms that t is correlated eompletely as well as normally to ¢
‘and @ ‘with ‘respect to] ‘the dlstnbutron of resrstlbrhty, namely, that t is a linear fync-
tron of ¢.and 0 -for . the equal lethal” effect vxewed from - the statrstrco physxologrca'l
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over all the vanables conccrncd mth c remammg constant for each of them, the

-“'lmear relatlonshxp betWeen any 2 of them and the coincidence of the 2 regresmon lmps

are also to be: mduced theoretlcally merely by mcaﬁs of simple mathematrcal treatme at,
whlch shall be ‘given-on another opportunrty S STl
- The mean lethal veloclty has been defined by the rcc:procnl of the medlan Iethal

‘

'trme as V=1/TX10°, and the temperuture coefficients were computed after 8 drfferent

: expressrons i. e.:Qy of van’t Hoff, u of Arrhenius, and b of  B®lchradék. -None of

increases with rising temperature, a phenomenon which contradlcts with the gencral
rule . Though the values of u mlght appear to suggest’ that there should be a process

're"ulated by - oxydatlon concerned in the lethal action -of kerosene a.nd pyrethrin and

a mechamsm controlled by the. central ncrvous system in that of water, according to

‘the temperature characteristic ‘theory of Crozrcr, it ig hlghly doubtful in the preSent

" cases that the lethal actro;r should ‘be subJect to the law of Arrhenius following which

,tempcrature mortahty curve as mentioned above, it is expected jusly that the thermo-

the VelQClty should be mVerSely proportional - to "the absolute temperature because the
'log velocity seldom ‘gives a straight line when ploffed agamat the anel‘Se of the abso-

lute temperature. It should, therefore, be reserved for the, present to apply the theory

‘of Crozier and to discuss the inner biokinetic mechanisms of lethal actlon in connection

Wlth the.valite of g, Considering from the possxbrllty of linear transtrmatlon of the

blOklnetlc epuatlon prop05ed by Belehradék should hold best in the preSent cases. In

'fact, the mconstancy of ‘the tempemture exponent b is ellmmated if -the’ temperature ]
"0 is converted mto 0=log |{@—A|, the “brologlcal zero” A bemg mtroduced The log

«veloclty gives a straxvht line (pyrcthrum emulsion) or & palr of strarght lines, stecper

them has proved to be constant. In water and kerosene emulsxon. they rather show * .

v

N

" in slope -at lower temperature, (water and kerosene emulsmn), ‘when plotted agamst o

B -the- modrfled temperature axis. It must be noted that‘A is situated in such extraordr-

narrly ‘high temperatures as 48°C for .water and 63°C for /kerosene emulsion, whlle it

18 unusully low (-14°C) in pyrethrum emulsiop?. The lethal effect by water and kerosene
- is considered- to dlffer fundamentally on ' the thermobrokmetrc aspect from that of

pyrethrm The extraordmarlly high values of A, of whlch there is scn.rcely any\ :

rcport, is no longer able to bé called the bxolofrlcal zero in the! original sense of the ; :

word " The theoretrcal elucrdatlon of its mgmf:cnnce, together with that of the plurallty

of the tcmperature-mortahty/ regrcs§mn line, is a problcm left to further mvestlgatxon
f

(Zoologxcal Instxtute, Faculty of Science, Kyoto Unwersxty and Pyrethrum Inspectxon Bureau, N
Japan Spcoml Agrxeultural Produot Assocmtmn) S



