[Reprinted from Mosourie News, Val, 26, Ne. 1,

{JN f ‘,

e

=</ REPRINT NUMBER

69
Maich, 1966]

Blalegymﬁemsst srction
e Technolog granch
b dlmmumcah!e 1s¢ase Center
Box 765, Savannah, Ga 31402

LABORATORY TESTS WITH DDT AND DEUTERO-DDT
AGAINST MOSQUITOES

W. L. JAKOB 1,2

Deutero-DDT, in which the hydrogen
atom on the tertiary carbon atom of DDT
has been replaced by deuternam, has re-
ceived considerable study during recent
years. Pillai ez al. (1963) found it to be
highly roxic to larvae of 11 DDT-resistant
Aedes aegypii strains. Brown (1964) sug-
gests the substitution of deutero-DDT
against Ae. aegypri in situations where
resistance to DDT has developed. Zwick
(1964) found a higher tolerance to deu-
tero-DDT in Caribbean strains of Ae.
aegypts than did Pillai ez #l. (1963). This
note presents results comparing DDT and
deutero-DDT against larvae of four species
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and as residues against restistant Ae.
aegypii adults.

Larval susceptibility studies {Table 1)
were performed following the World
Health Organization standard procedure
(Anon. 1960). All strains tested except
one were resistant to either DDT or diel-
drin or both. Results are given in Table
I.

Increased kills with deutero-DDT in
comparison to DDT were obtained against
specimens of all strains except susceptible
A. guadrimaculatus. The greatest differ-
ence was obtained with DDT-resistant
Ae. aegypti, but the concentration required

TaeLe 1.—Comparison of DDT and deutero-DDT agamnst late 3rd-carly gth instar larvae of four
- mosquito specles

Percent mortality in 24 hours at ppm

Species
resistant to 2.5 0.5 0.1 .02  ©0.004 ©,0008
A. quadrimacilatus DDT . - . 100 100 6o ..
(dieldrin) deutero-DDT 100 100 100 25
A. quadtimecalatns DDT 67 g1 84 54 27
(DD'T-dieldrin) deutero-DDT 100 100 99 85 47
A. q-:mdrimrrmlairfs noT .- .. .- 100 gb 73
(susceptible) deutero-DDT . . . 100 95 72
A. albimanus DDT e e 100 100 43
(dicldrin) deukero-DDT I00 100 92 8
C. p. quunguefasciarus DT . 100 89 28 . .
(DDT-dicldrin) deutere-DDT e 100 100 99 9 ..
Ae. acgypti DpT 16 11 T .. .
(DDT) deutero-DDT a9 74 26

)

iFrom the Biology/Chemustry Section, Tech-
nology Branch, Communicable Disease Center,
Public Health Service, U. 8. Department of
Health, Education, and Welfare, Savannah,
Georgia.

2 Present address: Aedes aegypti Eradication
Branch, Communicable Disease Center, Public
Health Service, U.S. Dept. Health, Education, and
Welfare, Adanta, Ga.

for 95 percent mortality (2.5 p.p.an.} was
significantly higher than the concentration
of DDT required for the same mortality
of susceptible Ae. aegypr (0.1 p.pm.,
Flynn et al, 1964). Similarly, the LCqs
of deutero-DDT against chlorinated hy-
drocarbon-resistant 4. quadrimactlatus
(o.x p.p.m.) is markedly higher than the
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TABLE 2.~Residual activity of DDT and deutero-DDT against late grd-carly qth instar
Ae aegypts larvae.
No. weeks of 95 percent or Ingher kills 1n 24 hours
DDT-resistant Dieldrin-resistant Susceplible
Conc
{(ppm) DT Deatera-DDT DDT Deutero-DDT DoT Deutero-DDT
2.5 0 2 >10 ~>I0 10
1.0 o <3 >>I0 4 10
0.5 o <3 <3 4 3 >10
0.25 .- 0 . 3 . 4
0.1 o 0 <3 <3 <3

value obtained for DDT against a sus-
ceptible strain {0.004 p.p.m.), Mortalities
with DDT and its deuterated analogue
against susceptible 4. quadi imaculius were
stmilar, .

Residual larvicide evaluations (Table 2)
of these compounds were performed
against three strains of Ae. aepyprr follow-
ing the method described by Jakob (1965).
Residual effectiveness of deutero-DDT
persisted for >10 weeks at o5 and 1.0
p-p.m. against the susceptible and dieldrin-
resistant strains, respectively. However,
the maximum concentration of deutero-
DDT tested (2.5 p.p.m.) was satisfactory
for only 4 weeks against a DDT-resistant
strain.

Residual . panel studies with deposits
from emulsthable formulations on ply-
wood were conducted against DDT- and
dieldrin-resistant adults of Ae. aegypii by
the technique previously described (Jakob
and Schoof, 1963). Ezposures were for
1 hour; effectiveness was based on female
mortalities at 24 hours. With a dieldrin-
resistant strain, DDT at 200 mg./sq. fr.
gave satisfactory mortalities (ie. 70 pes-
cent or above) for 5 weeks, while exposure
to the same dosage of deutero-DIDT" gave
effective kills for 20 weeks, except at week
15. IHowever, during the 20-week period
the kills were above go percent only
through week 13. With DDT-resistant
specimens neither compound at 200 mg./
sq. ft. was effective at week 1.

The data presented indicate that while
DDT-resistant larvae showed an increased
response to deutero-DD'T, the concentra-
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tions required for effective larval mortality
(L.e. 95 percent) were much higher than
corresponding levels with DDT aganst
susceptible specimens. In residual panel
tests agamnst DDT-resistant Ae. aegypti
deutero-DDT was ineffective, but it was
significantly better than DDT' against a
dieldrin-resistant strain. The data in-
dicate little potential for deutero-DDT in
situations where 4. guadrimaculatus or
Ae. aegypti are resistant to DDT. Such
potential is further lessened by the de-
velopment of new toxicants that are highly
cflective against resistant strains.
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Fic., 2.—Steps in making test.

ever, these results should be verified as in
step (c).

(¢) Using the concentrations giving the
desired mortalities from steps (a) or (b),
runt four additional replicates of each of
these dosages, including a Risella-oil con-
trol with each test series. The average

mortalities of the five replicates from step
(¢) 4 (a) or {b) are taken as the values
for establishment of the base level of
susceptibility. The lowest insecticidal con-
centration which showed complete mortal-
ity is chosen for the subsequent routine
concentration in step (d). If the average
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mortality of the five replicates at the high-
est concentration 1s at least g5 percent, this
concentration may be used in step (d).

(d) After the establishment of the base
tevel of susceptibility, five replicates at the
routine concentraticn chosen in step (c)
are run at suitable intervals to detect any
change in the response of the field popula-
tion. If complete mortality again is
obtained, no change in susceptibility is
indicated. If survivors occur, they may
result from seasonal or environmental
changes or may indicate physiological
resistance. These possibilities are ° dis-
tinguished in step (e).

(e} Run two replicates at each of the
concentrations used in step (c). If the
results show (1) approximately the same
mortalities for concentrations which gave
less than 95 to 100 percent mortality in
step (c), and {2) mortalities of less than

roo percent for concentrations which
originally gave complete mortality, the
change is indicative of physiological
resistance in the mosquito population.
This should be confirmed by a second
series of replicates. If the results show a
lower mortality for all test concentrations,
the change is indicative of a seasonal or
environmental variation in response. These
types of response are illustrated in Figure 3.

Discussion. The application of the test
procedure to field conditions assumes that
at least three test concentrations will be
available for obtaining the baseline, one
giving less than 50 percent mortality and
one (or preferably two) giving complete
snortality. However, with populations al
ready- resistant, such is not possible, e.g,
with a strain of Aedes aegypsi from
Cucuta, Colombia, no mortality was ob-
tained even with the maximum DDT

_ % Dieldrin
13T 1|‘,§.~ BT Ii TR R e )
2} !IIE i{- i‘ﬁ'ul TGP, RT N ;_ I “E !{;1 i | -n. it
e | e U e 53
o'y Clot i o I 4 O K] D ) R - HHHA TR .
17 [imendia] =[] bl | ob [Emdort beEsk HH i ‘::*p‘f-il': BB | E 3
T e B Ve BRI el -
il M RAT= i Ea A AR E ===t e22 H h i b 1B e -
i mi il |uﬁ! i 7 l m ik “l l[['ii'i* A e
iy BT it {15 i H| g b2 il 3
a5 E il S h;! li‘! i | ] ll}'il i 'J! § IlE'#'I.‘" 3
[T T Dl b e AR Y T RN e 11 [| FIE ] LR | 'll'|- -
i1 HiE] R T R S 1 D [T R A = AR Ay |'EI | it -
» FERIL M e AT Hini Al R N o 3
SR e I M A A E EREN 0% oy S Y S mE B (I P T W T o e
i ;:'»f 1 ,J G B I 5 ":Ei_ i et G S RaIEAEE 'ﬁé%l.tﬁl':ﬁ' ;j_ [l = 2
w et i ol U A R e T s laiii. U; :.::ii_isl EE Hy I [ 1&.1%] Al
it H‘”‘ {:n...;‘, . L[4 '. T -1 $434 4 [ ITHAT [ h_[ 1 il ms [t - -
[ T VL) R A e
T e N N O e I Y W R EEE St T TN T
PR | T
e == -1 F s - ErER A A LA ] e . L N I R o TN [ Rl E e
P Pt P ol L -:_-:? w?:/é;'ljk -!.«—, R e 0
= ENEN b P i R . =M I RS SN S
s - e AL o S R L I A o
. el el o EARE=E 2 F |-L= O W ER e ok S
R [ I O Y P o O I P B R e T tlafte L | b oaEedlip g 151
R S At e P T R ) e e Rl 2 1 B Wl
- U ANEEES e hy 1t |2z N AT R
=0 T | EEIR B NEES XN HE B HEE
16 — e TR z!}. - ! |, | . I Hdl I K
T N EEEEE R i HE e e
R b R Yidilhate, T, fifflal 312
ST S T e i ey
[ERY O 2 B T | - [T T ™ LY '
o H'“ o e S il | i AR : I[l nlfid |
s et b i} . i [ BRI B
2 EL. M i NN EN S SRR '-IJE'I L il !!i!" %
t"”‘""-‘-'l'- 5‘5: S i S B e R ;l_:: A | R
el T e e A =R [ | s 5 ERNETNE
E= =l ke <1 |5T) |- FE 4 NS N E =
R SECEL T i ety NG BT I
EENNL el it s e h) 1 ﬂ'  E T R T (A e
L) ME i I I by
q P U P p el ) it W .ul":
1L ‘”[l.lrl ' ] Tyl b L i i !l.l; b LTRL i s
Dieldrin 4 Cong. +05 ! .2 i
pbT € Cone, #25 .5 1,0 2,0 - 4,0

. Fie. 3.~~Dosage mortality lines. T -



