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THE POSSIBLE USE OF AZOLLA FILIOULOIDES AS A DETERRENT 
TO ANOPHELINE BREEDING., 

By CAPTAIN MALCOLM E. MACGREGOR. 

Royal Army Medical Corps. 
Officer in Charge, Entomological Laboratory, Sandwich,Kent. 

ONE of the activities of this laboratory during the past summer has been the 
careful-study of anopheline breeding places in regard to the association of the 
larval with the common water weeds of this locality, to see whether there are any 
weeds inimical to the larval development. 

In this work I have had the help of Captain G. Bryce, R.A.M.C., and his 
expert botanical knowledge. Captain Bryce while he was here collected a very 
large number of water weeds from the ponds in and around Sandwich, and 
prepared named specimens for the laboratory. Most of the weeds were subse
quently studied'individually as to their infiuence,jf any, upon thedevelop~ent of 
anopheline larVal in ourar.tificial anopheline breeding ponds. 

NOlle of these plants were found, however, to have any marked effect one way 
.or another upon the development, although our records. show that the larVal 
certainly prefer some to others. 

Later, in a strip of dyke about a mile from the laboratory Azolla filiculoides 
was found to be growing luxuriantly, and forming a veritable carpet over the 
water surface. -I had some of this plant brought to the laboratory and tested in 
the same way on the anopheline larVal, bul it too had no effect on the development. 

The plant, which IS exceedingly beautiful, being at some times of the year green, 
and at others of a magenta colour, was placed in one of our anopheline breeding 

,tanks simply because of its ornamental qualities. The plant spreads rapidly, and 
ina week it had completely covered the surface of the water (see figure). At this 
time of the year 'the. numbers' of the local anophelines (A. maculipennis and 
A. bijurcatus) were at their height, and natural oviposition took place every night 
in our breeding tanks, so that large numbers of larVal were constantly being added 
to our supply. Whenever larVal were wanted in the laboratory it was the 
custom to make a Cl dip" into one of the tanks. It soon became obvious that the 
numbers of larVal in the tank containing the azolla were speedily reducing and in 
about a fortnight when all that had been present previously had pupated and 
emerged no others were obtainable in spite of the fact that the other tanks 
contained en.ormous numbers of larVa! at all ages. 

Some of the water of the azolla tank and a supply of the weed was then 
placed in a large circular dish and about 100 larVal added. A control dish with 
the same water and the weed Entromorpha intestinalis was placed near by. The 
dishes were placed near the tanks and carefully observed each day. It was 
again foun'd that the A. filiculoides had no detrimental effect on the larval 
development, but whereas in the control dish large numbers %va were laid each 
night by the 1vild anophelines no ova was deposited in the dish containing the 
azolla which carpeted the surface of the water. 

The azolla tank was left undisturbed througho~t the season, except to be tested
three times a week for the presence or absence of larVal, Ih spite' of the fact 
that the wild anophelines were abundant and laid continuously in the other t1l,nks 
no larVa! were ever found in the azolla tank. . 
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It is too late this season to do much more with the plant to gauge its possi
bilities in the natural ponds as a deterrent to anopheline breeding, by introducing 
this plant from the one source of supply I know of ·near Sandwich (and where, 
by the way, no larvre bave ever been found) into the other ponds where the 
anophelines breed in large numbers. I am, however, sure tbat tbis plant should 
prove next year when this work ca.n be done, of very great value. 

A. ftliellloides is as I bave already said exceedingly beautiful, carpeting tbe 
wa.ter with its foliage as a. light green or a. bright magenta pile according to the 
stage of growth inl a rema.rkable manner. It is in this way very different to 
many of tbe common water plants of stagnant pools which so often to tbe 
average person are unattractive and unsightly forms of vegetation. 

l'he plant belongs to the fem family, and is I understand a. comparatively 
recently imported exotic from Canada . 

Azollafi,liculoides growing in onc of the labora.tory artifica.l breeding tanks. Note tbe water 
surface completely cQ\'crcd by the weed and the weed's close eontac:t with the other water 
plant!!, which it is indeed in process of enveloping. 

It is a. floating pla.nt with compa.ct leaves forming a spongy mass raised about 
~ inch above tbe water sudace. The roots are thread·like and are about I! inch 
in length_ There is no nttachment eitber to Ihe sides or bottom of the pond, 
and tbe plant may be gatLered in masses by simply scooping it from the sur!ace. 
In this manner a pond is very easily cleared of the weed if necessary. Its 
spreading powers aTe astonishing, and a single plant will in the course of a 
fortnight cover a. la.rge area. In fact, the covering of the water surface seems 
006 of the aims of the plant, the sma.ller weeds being speedily smothered and 
killed out_ 

lt is upon this power of completely covering the water surface Ihat its deter-
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rent action to the breeding of anophelines rests. Apparently the lernale 
anopheline mosquito must have an open water Burface on which to lay her eggs 
in nature. 

I have found by experiment bere that the anopheline ' ova, even when the 
embryo is fully developed within the egg, cannot withstand drying for much 
longer than six hours, and whereas Stegomyia jasciata will generally lay its eggs 
1lpon damp water weeds floating on the water surface, the auophelines always 
lay their eggs on the water surface itself, seeming to avoid weeds as muoh as 
possible. 

It is probable therefore that the lemale anopheline regards an azolla covered 
pond as a highly dangerous place as far as her eggs are concerned, since the ova 
are not capable of resisting desiccation to any extent, and it would be difficult 
for her, if Dot impossible, to reach the water surface in such a pond. 

I look forward therefore with interest to introducing A. filicldoides into some 
of the chief anopheline breeding ponds next year, and anticipate considerable 
success by the use of this plant in rendering ponds unsuit.able breeding places 
that have served the anophelines admirably heretofore. 

I am indebted to the Director of the Royal Botanical Gardens, Ke,Y, for the followi.ng 
information concerning Azolla filiculoides , Lam. 

"The genus AzoHa, Lam., belongs to the family Salviniacere, which was formerly 
placed in the Rhizocarp::e. but now in tbe heterosporous pteridophyta. 

"A. filiculoides, Lam., is a native of the western side of America from California. to 
Chile, and in thc Andes ascends to an altitude of 16,000 feet. An account by ,\V. J, 
Ca.mpbel1 of its structure and life·history can be 'found in the " Annals of Dotany," vo1.~ yii, 
pp. 155·187, tt. 7-9, It has been natul'O.lized in many parts of Britain, and a resume of 
this by A. S. :Marsh has been published in the Jout,twl of Botany, 1914, pp. 209-213, and 
supplementary notes in the same Journal by'\V_ H. Durrell in 1914, p. 269, and H. Peirson, 
1915, p. 3OS. lb is propagated by means of male and female spores, which are produced 
freely, and towards the end of the season the plant turns from gr~en to red, in a similar 
manncl'to the autumn tints of some trees," 

DUG· OUT STEAM DISINFEOTOR. 

By LlltL"'l"~:-IAKT - COLONEL v..' . E. C. LUN~, 

Royal Army Medical Corp8. 

DISINFECTION in field ambulances and other units which move frolD day to day 
is olten a matter of urgency and yet of great difficulty. 

Thresh disinlectors and Fodeu lorries are excellent things in their way, but 
they were never intended to climb up to, or descend down to, some of the places 
whither the British Army.has had to go nowadays. 

Serbian barrel disinfectors are issued in some commands, but they are bulky 
(four barrels required for a bat talion), and are not strong enough to stand constant 
removal and the hot sun of semi-tropical countries. 

Built-up disinfectors, on a similar principle to field incinerators, have been 
constructed, but these take some time to build, and olten the battalion moves 
before the disinlector can be taken into use. 
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