ECOLOGICAL NOTES ON MOSQUITOES ASSOCIATED
WITH BROMELIADS *

.

By GEORGE.S. TULLOCH
Bureau of Entomology and Plant Quarantine, U. 8. Department of Agriculture

Epiphytic bromeliads living on a variety of host plants are con-
spicuous elements of the flora of Puerto Rico. In the coastal plain
they are found in small numbers attached to mangroves growing
near the seashore or to trees growing along the rivers. They are
particularly abundant in the dense forest of the mountains, oceur-
ring in such numbers as to obscure almost completely the trunks of
Sierra palms and other host trees. Conditions favorable for their
development appear to be heavy rainfall, high temperature, and pro-
tection from direct sunlight. Perhaps the most conspicuous brome-
liad growing in the mountainous region of Puerto Rico is Catopsts
berteromana.

The epiphytic bromeliad is an herbaceous plant with a shortened
stem bearing a rosette of leaves and a panicle of flowers. Each
narrow, lanceolate leaf has a sheath which surrounds the stem, and
forms, with the sheaths of the other leaves of the rosette, a basin
in which water and organic material collect. Special hairs, which
are developed on the inner surface of the sheath, absorb water
and dissolved substances for the plant. In the basins of these plants
aquatic conditions suitable for the development of mosquitoes, snails,
nematodes, midges, crustaceans. rotifers, ete., are found.

In the mountains of Puerto Rico large numbers of mosquitoes
are found in bromeliads. Here the heavy annual rainfall (over 100
inches) insures the presence of water in the leaf basins at all
times. The water usually is yellowish or brownish, the coloration
being caused by the decomposition of leaves and other organic mate-
rials which are washed into the bromeliads during the heavy rains.
Certain observations pertaining to the temperature and pH value
of the water, as well as to the species encountered, are summarized
in Table 1. :

The range of temperature of the water in bromeliads contain-
ing mosquito larvae was 65°-81° F. The temperature was usually

1 These investigations were carried on in cooperation with the Federal Experiment Sta-
tion at Mayagiiez, Puerto Rico, under the techmical direction of the Division of Insects Af-
fecting Man and Animals, with special funds available to the Bureau of Entomology and
Plant Qua,rantxne, Y. S Department of Agriculture, for studies on -insects of Puerto Rico.
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less than 75° F. The higher temperatures are not common, as they
are found only when the plants are exposed directly to the sun.
The prevailing low temperatures of water in bromeliads are re-
sponsible to some degree for the slower rate of development of these
mosquitoes.

The waters in all bromeliads examined were acid, the range of
pH value being 3.8-6.6. The only sources of water in these plants
are rain waters or dew, which has a pH value of 7. The shift to
the acid condition apparently is a result of the decomposition of the
organic materials present in the leaf bases. Possibly humic acids
are liberated. Although certain protozoa, rotifers, and crustaceans
have been cited * living in waters with a pH value as low as 3.2-3.8,
no similar records for insects are available. Mosquito larvae have
been taken in water with a pH range of 5.8-8.6% but no records
of insects developing in waters more acid than this are available.
The bromeliads are likewise living in an acid environment since
they utilize the water and dissolved materials contained in the leaf
hases.  The method by which a protoplasmic system adapts itself to
a medium that is strongly acid or alkaline is not completely under-
stood. The theory that hydroxyl and hydrogen ions penetrate mem-
branes slowly and are neutralized by buffers within the protoplasm
appears to be as adequate as any.

The species of mosquito larvae that were taken from bromeliads
were  Wyeomyia mitchelliv Theobald. Culer americanus (Neveu-
Lemaire), Megarhinus portoricensis Roeder, and Corethrella appen-
diculata Grabham. The larvae of W. maitchellii are bright yellow
and have slightly flattened bodies. Much of their time is spent feed-
ing over or resting on the debris at the bottom of the water. They
come to the surface for air less often than the majority of mos-
quito larvae. The larvae of C. americanus have bodies well pro-
vided with tufts of bristles. They are usually found at the sur-
face and descend to feed for only brief intervals. The larvae of
(. appendiculata are small, active forms which were always asso-
ciated with one or both of the above species. M. portoricensis was
taken only once in bromeliads at Maricao, P. R., August 1935, at
an elevation of 2,000 feet. This record is not included in table 1,
as temperature and pH values were not taken.

3 Heilbrunn, L. V. An Outline of General Physiology, p. 881. Philadelphia. 1987.
2 Chapman, R. N. Animal Ecology, p. 151. New York. 1931,



501

ECOLOGICAL NOTES ON MOSQUITOES

snuDdIWD D) | 0°9 89 2
SRUDIWD ") | 09 89 q o
snumsious < | o %9 g wo‘e | R e L 1990, [RUONEN O[mbIIY |-+ v oot 12 A%I
snupoLLwWwY D | 0°¢ 99 [
upayonAUL " Ay ‘SmuvdIw) ') | 8'F 99 i
SnUNNIIWD ") | C°F L9 q
snuparwy ) | 0°9 L9 5
sSnuYRLIWY ") | 9°¢ L9 ]
upapPpuL " A ‘snuvdwY ) | ¢y 99 el
unaopw M SNUDNLWD ) | LE 99 P
sSnuDIIWY ") | CF 99 2
snuvduIWD "D | 0°9 99 q
wpYoRUL A ‘SUMdLIWY ") | ¢°¢ 5] 21 (qedd U01391¢]) 1510y [BUOLIBN O[[IUDNIL forevveeenns 1z ARV
upaopL " Ay ‘snuvdrowy *H | ¢°¢ 8L 3
snuvdWY ) | 0°¢ 22 z - 5,
:.E:G.SRNQ&: 5 ..222?&5 ‘i | ee 18 IR PR e RS e E R 98910 [BUOTIBN OBOLIBIAT [-c-cvc--veee ¢ KBV
wpAYRUL M snundwn ) | & ¥ 29 01
SnundUWD ) | 8§ 99 6
snuvdawWY ) | 8¢ 949 8
SnuvduWY ') | € F 99 L
snuvdLIWD ) | ¢ 99 9
snuDwWYy ") | ¢'F 99 g
snuvduAWD "D | 8°¢ 89 ¥
wpaoRuL " M snundawn () | 0§ 89 €
DIMANPUILAD D ‘snuvdusw | ¢¢ 89 4
vpmapuaddv D ‘smuvormun ) | ¢ 89 1 ooo'g | T TS0, [RUOLEN otubnry T pg UDMRIN
SRUDIUULD “D) ‘UYL A | F°9 TL 01
wpeyopuL "M | 0°9 oL 6
snuvuY "D | 9°9 gL Q
SRUDRwWD ") | €9 12 7
SMUDILIWD ") ‘U AL | $°9 Tl 9
@y 4 | 0°9 gL ¢
v napuaddn "D ‘snuvdrown p | $°9 1L ¥
wppyopuL MAWO0IRY  snuvdLwD ) | 8¢ 1L (4
mmRpuaddn 1))aayiL0D) ‘SnuvdRIWD ) | §°9 FL z
snuDLLWD T9IM) | ¢ 9 gL 1 pobfe [Trrrermemieer A ©1 18910 [BUOIIBN OBOLIBIAT [+ -+ gz faenusp
"0
Juesead sa10odg 1978M JO | I3)BAL JO ‘ON 109 £91[@00 T Arq
ud 2InjeId | WOIJIR[[0D | WOIIBADF
-dua,,

‘9861 ‘00IY OLYENJ NI SAVITIANOYE NI HNIATAYE STOLINOSON 40 SAU00TU NOWOYTION—[ IT14V.L




