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THE ASSOCIATION OF AEDES AEGYPTI AND AE. ALBOPICTUS IN
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ARSTRACT. The recemt appeamance of Aedes Stegosnyig ofbopictia (Shkune) s Mueva Laibe (ML 1 owarries
health uffeimle. 10w a vector of dengue fever in Asts and i more resistant to fower temperatires un oy
avgypi The olgective of this study was o learn alsmt some ccological parametent of e, wlbopictus and diske
nksetintbon with fe g, and other enbicds i Allende, N1, Moxloo, during 1999 Allende fa o small own
elose 4o metapalitan Monterrey, which has 4 mithon mbabaants The design was vandom with monthly daemplilig
ol 175 ovitraps, Chisrqume pnalyees were pesformed with data of presence, abwence, trequency, and rolative
ihtnidances. Drmg the widy, the species Crles foadin (Coguillety, Cn dhriambia {Drnrl, Cx plpena (1m
), € camomarnr (Dyae and Knab), de afbopictus, de segypi. Tavorhmehites ratiluy (Coquillet), aml de
Prselann (Sayd were fvand, Apdl bothe mionth Sor Lerge numbers: of mosquito species. Septomber hadd the
ighest popalaicns i positive: ovitmps (66 67D, followed by July (63.27% of taps), deder gugipd wai the
Al atrirdant (65 139%), followed by A albopicin (19 TI%), Buth 4 cilsnrbenis and Ae, adgrni were fomnd
fram April antil December Aedes aegipnt was more abumbant than e, albopiene, exoept in Augeat, whern they
were gl (y! = 197, P < 0.05), We found sigmificant sssociation bevween the presence o botly spegies (i
every stnly monih (x' = 9837, )< 005) wath 3 comtingeney cocflicient of 0,247, Scptombser and Novenib:
werg the months having the most mokquitees in this association. Only considering de. affopicin, mue were
fond an evitrups in July (346850, followed by Septomber (33.3%6) However, its presence was not signifigant
througheud the year OF 2 onzs, in own and at the nver, prevalencs iudicatsd that Ao albopicti’ preferred the

river. This moiguity js in it establishment phase in this area and respuirss further studiey.
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INTRODUCTION

dvdes alliopictus (Skuse) has been reponed in
the American continent since 1985 (Kuramjil 1991)
and i Mexico since 1988, where il was reported
as larvae in tires in Matamoros, Tamuaulipas (CDC
1989y Dunng 1993, 1t was reported in Cludad Aco-
fy and Piedras Wegras, Coabuila (Ibaficz and M-
tinez 19494) That same year, Rodriguer and (riega
(1994 found muosquito larvae in Musquie, Coahui-
ba, i plastic containers logether with Tevorkymchi-
tes teabaldi. Martinez (1995) comied out 3 search
in 14 municipalities in the state of Nuevo Ledn
{ML1 and obtdined nepative resuhs. However in
1998, it was detected m the municipality of Alles-
de; ML (Ora, personal communication). dedes al-
hopiotis and e gegypdt (L) belong o the Srego-
i subgenus. The former 5 an effective vector
af dengue, yellow fever, and other arboviruses in
Adian ceunioes, and it prefers woosdy  habis
(Hawley 1088, Schultz 1989, Estrada and Craig
1995), Thus, this phenomenon creates greal con-
Teril, o8 1 represents o serious threat to the public
health in the siate of NL. Cur objective in this study
wis W generate information about the association
between larvae and pupae i relation o other cul-
iciuls, espreially Ae aegypn.

MATERIALS AND METHODS

Allgnde ML hascan arca of 186:923 knv ond is
Incnted 25°17'N, 10071 'W (Fig. 1), al an altitade of

Aetey afbopiofin. Ao aogpptl Allesde, Dengie fever vector, Muevn Ledn, Mexico, puistic bl

460 m. It s part of the southenst végion of the siale
in the plan of the lower Rio Grande (INEGT 1986

The selection. of the work area was haged on i
szarch of o hwmid nrea (near Rio Ramos, witly ot
ural vegetation dominated by Tavediam sp0) anil
less humid areas with dwellings on the Nata and
hillocks mear the Gran Sierea Plegada of the Sigm
Madre Oriental. Allende is directly bélaw the front
of the Sierra Mudre. The hydrology 1s type RH24
(PNEGH 1998).

A tofal of 175 ovitraps, or amificial larval habi-
tals, of transparent (white) plastic |-gallon jugs
filled with well water were placed randomly in the
study arcs; 35 were placed near the river arid 140
near dwellings (Fiz. 1} These Jugs were collected
onee. 4 month and evaporated water was replan-
ished. The opening was 0.04 m* The water in the
jug was sampled by pipetie and not removed, Site
choice showed thal more jugs were placed near
houses and near the niver For identification, most
of the matenal was miscd oo maiurity.

Chi-square analysis {Zar 1999 was carmed ot
for the plarpiese of testing the association in pasitive
traps of culicids, the focality, and manths, Also,
contingency coefficients were calculated to estimate
the associalion among species. The average num-
bers of all culicids found wére determined, as well
as the relative positivity of de albapicins.

RESULTS

A total of 4,352 mosquito larvae and popas were
found in ovitmps from December 1995 1o Decem-
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ber 1999, OF theze lwvae and pupae, 8%4 were Ae
ettbppricriy. The sompling rones were the margins
af Rio Ramos and the populoted area of Allende,
including a cemetery, Some 75 traps were positive
for Ae. afhopictus of the Wwial sampling dunng the
siugy (Talle | and Fig 1),

The # species of culicids found were O farsalis,
Cx thriambus, Ox. puyens, Cx. coronator, Ae. al-
hopicrs. Ae, aempti, Tr, rotifus, and e, iriseriatas
ond 2 not identified.

Irs July, we registered the largesi number of pos-
v traps Tor Ao albopictes and A¢. acuevpnr (Fig.
2h. Thie positive tap percentage for Ae. afhamiche
in July was 34.69%, followed by September with

100" 00 0"

Chitraps (175) of wransparen plastue of 1-galion jups fillled with well water in Allende, NI

313.33% In November, we found 24.39% of posi-
tve traps for this species. December 1999 was the
maonth that registered the srmallest pereentage
(3.45%:) of de alhapictus,

Figure 3 demonsirates o faw-like relation bBe-
tween amount of rainfall (X 2xas) by the size of the
Ae. aegypdt (Y axis) population, The degress of
freadom adjusted {df Adp) cocfficient of derermi-
nation i5 05 = 0.9731. The equation of Fig, 3 i3
Pomdation = a + BMIRaimf@il) (N Raimfall] =
cARalnfalli' For de albapicius, df Adj »~ = 0:99499
or effectively, absolute at unity, The equation of
Fig. 4 s Papulation = g + biRainfall) +
A Ratfal NN (Rainfall) + o Raimfally

Tabie 1, Specics found by muooth of sampling NI, not identitied,
Dee Feb Mar Am My I Jul  Aug  Sep  Oot Now  Ded

Avdes megupl X X X X X k. b4 X x
A athopromy x X N i X X X X X
Claadier pripiess X X X X X
%, coranator = X
% tarsalic b 4
0 fheranchaey X
Torackonclites vufituy X x X X X
At frigeriatig x x
W1 x X X
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Fig. 2

Regarding the sccumulative abundance during
the gnnpling months, Ae aegyen was the dominent
species exeept m December, Febrnusry, umil March,
wheen i1 was net Tound. this species included
65, 13% of the eulicids found duning the study pe-
tiad. dedey sibopicips reached 19 T1% of total cul-
icids Tound, Culex pipieny was found i Ard place
regarding the relative abundances, witli 6,34%, fol-
lowed by G4 coronaror with 3. 22%, Oy thrigmbis
and % Jerwadty with 2.91%, amil 1.72%, respective-
Iy, Less thin 196 was registeeed for T rurifus, Ae.
friserarus, and the unidentified species.

Aeedey aegyptl wias i greater proportion than de.
athopicre. except in August, when they had similar
frequencies (y! = (L196K, P < 0L08). According o
the number of traps studied by month, & significant
pgsociatiog between both species was found in Sep-
ernber und November Considering the posilive
braps during he penad of a year, & significant as-

Mogitive ovitrapn Tor de ofbapicin and Ae. oegep during e study periosd

DRI, P < 0.08], with a contingency coelficlent of
0247, There wias almost no association of almilar
populiation sizes by month; however, we obtnined
peeference i the sampling zones, showing that Jde
alhapie i can be found near the river (Tables 2 ond
3) more often than de aegvpis

Logistic regression {forwond, conditiennl) wai
used, demonstrating o significant difference (P <
0.01) berween Ae. affopicivs and the humid vs, dry
loealities, indicating a clear relotion to mminfall
However, Ae. oegvprt did not show this eélation,
This equation is

= 2014 — 045 et
1k 4490

Alhespictus
Significance

+ | BET( Zone) + 0089 Mouth)
00 0A48Y

+ U015 Precip),

secinlion between the majin’ species exmsted (y° = [.003
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The relotionship between ramfall and populations of de aepvpi
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BISCUSSION

Aedvsathopienes larvae and pupas werne found
Allende from Aprl 1998 1) the final sampling win-
ter months, confirming s presence i ML Despine
hig searclh. Mattines (1995) could not find this spe-
cles In this stole. Here, the first sampling month for

Ae althopicter s Apnl, agreeing with the data of

Rodiiguer and Ortega (15594), who repored its
presence in the same month in Muzquiz, Coahuils,
during 1993,

The lowest percentage of positive farvae of all
the mesguitors collected was in March with 2.04%5,
whereas the highest percentage was found in Sep-
tember, with G 675

A chi-sguare annlveis, considenng unly the pos-
v traps for culicids during all the fime of stedy.
resulted in 4 spnificant associstion of 9537 for de
atbopicing and de. segypd, with o contingency co-
efficient of (.247, showing o lower fpure for s
pificant pasociation of these species by months at o
= [0S,

Cold ¢hn cause main, yvel in other respects, the
reniperimre regine deseribed bas nothing to do
with the prevalence of mosquiloes because, in gen-
eral, tempoiature 15 not a limiting factor in suirk

L50

LCo

Rainfall in mm

contrast, 11 is well known that rainfall, because it
dictates availability of oviposition sites, controls the
mosquito populations. Aedes aegip 18 more prev-
alent than A albopictur, however, the reasons for
this arc unkmown Repgardless, the equations: of
Figs. 3 anil 4 are the necessary aml sufficient proof
that these mosguite populations universally oseil-
Iste according o amounts of runfall.

Mosguito prevalence exactly Tollows the ruintall
regimie. Movember-April 15 an annual drooghe, yve,
in the year 2000, there were rains in November: In
May, convection currents, minly from the Gulf of
Mexico, although zlso along the Pacifio coast, bring
moderately light rains as altitude is gained in the
mountzinsg or cold fronts are contacted. Blany of
thess cold fronts come off the Great Plains. June i«
likely w be a dry month. By August and through
carly October, evclonic eurrents bring the greatest
amount of rain, which natienally is about 700 mm/
year, although it exceeds 2,000 mmvvenr in some.
areas. Afer rauns: panofT s very fast i swollen
streams, influenced by the shore distances rom the
maountuns o the sca as well as poor soil infiltratian,
Ewvaporation rtes are almost always very high, emi-
phasizing the importance of shaide for container

Tuble 2. Chi-sguared values and Pearson comrelanion cosfhoent with sgnihicances of deder alhopicius, Ae aegps,
and other culicids, and monthe of pimitive sempling. The inverse association of other culivids:
by month is significant
Calicide 5 dr Significanve B Signiticasce
Ap cllispic e B4RS .S 0303 oS3 0,261
Araepipt i1 560 s 228 0,007 1914
Oither culicids 18,85 ¥ 0ols =0 267 .01

Uindznites asgnificunt depeadence
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Tahle 3, Chissguored valees and Pearson correlation coeflicient with significances of Jecher afhegmivoty, A degvpg,
atul oiher culicids, and the sompling rones: humid v less bumiid,
Culivids x dr Signifeance o Sigmificance
A ipbmapsiors 11 465 I 000l maTh LN
A aipefi I A0 1 MR (1 10 NI
Cithet culicids 11.837 I i {1 1 2l 1,0

Ulindicates w hghly sagnitbeant dependence

sk ile sarvival. Mosguite prevalence drops in
wlep with the runoff o return 1o the drooght sleady
slite of abont & months, minbating denpue irmns-
mgson. This drought s wsually Octaber March
The May and Avgusi-September rains are both
bigeid e st gngd bureicane achivities, fist in the
Adantic wul second o the eartern Pacific.

A imm understimding of local climate 15 an es-
wenliol Buasiy Tor muosguita control and dengue pre-
venition, We are comeerned most wil imcreases in
lwny dited cities because of local rms leaving
slosdling water, When 1o spray, with what, and
where s g complex costbenetit problem that 1s
porily undefined because the discase impact s
poorly sccounted for Time lost from work and
trom sehool, and henlth care, spectfically due to
dengue, are costs o industry and government rev-
enues thid can be expressed an dollars if, and only
if, all problem componemts are known. This un-
knoawen and Hile-studied equation could be used to
sty control omd surveillance éxpenditures.

Although cermain negliborhoods have been iden-
tificd as persistent dengue recyclers in metropolitan
Muooterrey, thore are af present no corrclations in-
cluding elimute vurlables, sives of vanous mosquite
populativns per month, and number of dengue cas-
es, Bevanse de. afbopicrus has appeared in Musvo
Ledr only within the past 23 vears, unless children
receive dengue education, it 1s werezsonable to look
for cormmunnity awareness tha could be beneficial
throuph cileen reduction of standing water, clean-
ups, and the use of truck-distibuted temephos-
treated water for water dnums.

Our information implies that spraying to kil
adult masquitoes should be carried out immediately
after vain i Mayv and after the July—Oictober rains.
Costs ol moesquito control might be wastly lowered
by ‘water-contminer temephos trestmenis and adult
spraying. in high-incidence neighborhoods without
piped ‘water, even though this view maght scem
overly optimistic. Such traditional insecticide ac-
Hon should be accompanied by a public cleanup
campaign in Moy as well as in August-Seoiomber
that, al s sinigum, requires advertising, particu-
larly on television, Public awarenczs of the discase
symploms 35 nceded as part of o motivation Tor
cleanup. Comparalive sonmual and monthly Aedes
populalions along with sprying times and amount

of spray by truck hours per ares or another ineisure
are unavailable i Allendes wml moat other areas,

The curves in Figa. 3 and 4 con net s standards

for muosguito population ax pansion witl roin in Uy
and other elimatic reglimes. An mteemuption in the
nse of such a curve could indicate speaving sue-
cess. The use of plain and sticky ovitrups with wa-
ter or hay infusions womdirecthy manitor acdult pegs-
wlations 1 obviously the essentinl sentinel, even
tpigh dry viable embryonated egus are neglected
i thes discussion. We have indicated when to
spray— imumediately after min—but nol where tw
use msecticide as yvel. This cost-condittoned deci-
sion would, of course, also be influenced by ovitrap
information obtained per locality,
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