THE CHANGED STATUS OF SOME INSECT PESTS
IN PUERTO RICO

By Grorge N. Worcorr, Entomologist,
Insular Experiment Station, Rio Piedras, Puerto Rico.

A few of the inseet pests of economic crops in Puerto Rieo
show little or no change in their status over a period extending as
far back as any entomological observations are recorded. For in-
etance, the purple scale of citrus trees, Lepidosaphes beckit Newman,
has been and still is TaE scale for which growers spray or maintain
windbreaks, obtaining commerecial control thereby, but never reduec-
ing its numbers below a certain minimum from which: it will promptly
recover under favorable conditions. The mole-cricket, or changa,
Scapteriscus vicinus Seudder, is generally quite as much of a pest
now as it has ever been in the past, the decrease in its numbers re-
ported by some farmers due to toads being more than balanced by
increased damage reported in other distriets, due either to a more
intensive type of agriculture or to an actual increase in its numbers.
In the regions where the use of the standard Paris green-flour mix-
ture for poisoning the changae is still in common use, it probably is
now less abundant than formerly, but where farmers have reverted
to merely protecting young plants against its attack by wrapping
them in mamey leaves when transplanted, it is subject to no con-
trol except matural factors. To be sure, it is eaten by the imported
oiant toad, Bufo marinus, but apparently only in limited areas has
a noticeable reduction in its numbers resulted.

Of the pests which have appeared here in recent years, the latest
arrival is the cottony cushion scale, Icerya purchasi Maskell. A de-
tailed account of this insect is given elsewhere in this number of the
Journal (1), noting its peak of abundance in the late spring of 1932
and the role of parasites, predators, entomogenous fungi and hur-
ricanes in its eontrol. Coccus viridis Green, the soft green scale
of ecitrus and coffee, was first noted in 1925, and became noticeably
destructive in the eoffee groves denuded of shade by the hurricane
of San Felipe in 1928. Its present status largely depends on local
humidity, for its numbers are greatly reduced by at least two kinds
of entomogenous fungi attacking it, which thrive during wet weather,
Thus it is rarely injurious on large citrus trees, or in coffee groves
well protected by shade, but during dry weather may be seriously
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injurious on young citrus trees. In 1921, two pests appeared al-
most simultaneously in Puerto Rico, the pink bollworm of cotton,
Pectinophora gossypiells Saunders, and the corm horer of plantains
and bananas, Cosmopolites sordidus Germar, both of which now oe-
cur practically everywhere that appropriate host plants are present.
The latter pest apparently has no matural ememies, and compara-
tively few growers praetise, or even know, the practical methods of
control by whieh its numbers may be reduced to a minimum. The
rapidity with whieh it has spread, and the abundance in which it
is now present, coes not indieate, however, that other insects with
similar habits will be similarly suecessful. The sweet potato weevil,
Ciylas formicarius F., altho a most serious pest in the poor, hilly
lands of the interior, is of comparatively little importance on the
richer loams or the sandy lands of the eoast, where the host grows
to much better advantage, matures more rapidly, and is further pro-
teeted from attack by the absence of cracks in the seil thru which
the insect can reach the tubers. Even less successful in extending
its range is another weevil of sweel potatoes, the scarabee, Fuscepes
betatee Waterhouse, which is still confined to limited areas where
the first records of its presence in Puerto Rico were made. Iis limited
distribution is paralleled in the case of the papaya fruit fly, Toxo-
trypane eurvicenda Gerstaeeker, which is comparatively rare even
in the restricted region where it is present.

For the 29—vear period, 1399 to 1928, no generally and seriously
destructive hurriecanes have happened to strike Puerto Rieco. One
eonsequence of this lengthy immunity from hurricanes was that the
coffee shade tree ant, the ‘‘hormiguilla’, Myrmelachiste ambigua
ramulorum Wheeler, became constantly more abundant, for old in-
fested shade irees in the coffee groves became so large that they
could not be removed without injury to the coffee trees underneath.
The hurricane of San Felipe brought down these old guwaba and
guamé trees, thus immediately eliminating the great bulk of the
hormiguilla population of the grove. Only gradually, over a period
of several years, as the freshly planted shade trees again attain con-
siderable size, wili the numbers of the hormiguilla again begin fo
merease,

The hurricane incidentally inereased the number of the more
common cotton insect pests in the few years immediately following,
for the impoverished coffee growers in many cases attempted to grow
cotton for a cash crop. Waves of infestation by the leaf eaferpillar,
Alebama wrgillecee Hitbner, swept over these plantings, and infes-
tations of the pink bollworm were built up, culminating in almost
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total infestation of the end of the crop for 1931-32. From this
high peak, cotton insects rapidly receded, due to the ch%cmuawed
coffee planters abandoning the crop, and even cotton farmers ceas-
ing to plant on account of low prices and the withdrawal of the
sole buyer. The hurricane of San Cipriin in the fall of 1932 de-
stroyed the fruiting portions of the maga trees, thus ehmmatmrr
the only important alternate host of the pink bollworm along the
north coast. Where volunteer cotton plants still exist, the pmk
bollworm continues to persist, but in the main cotton region, around
Isabela, where volunteer cotton plants had been ehmmatcd years
ago, the destruction of the fruiting portions of the maga trees and
the absence of commercial cotton fields have, temporarﬂy at Ieasi
entirely eliminated this pest from the region.

Replacing the old standard varieties of sugar-cane eToWi ~in
Puerto Rico with BH (10)12 and SC 12(4) has considerably in-
creased tonnage and sugar content, but it has also affected the-com-
mon caterpillar, Diatraea saccharalis F.,-which bores in the.stalks,
most advantageously to the insect. The new - canes are larger: and
softer and sweeter than the old, and they appear to furnish a more
desirable environment for the insect. Thus the numbers of-this, the
most serious pest of sugar-cane, have been on the-increase, despite
the fact that the mon-burning of trash has been ever more :widely
adopted. Favoring its parasites by non-burning of -trash can- not
begin to neutralize the effect of a more favorable environment fui-
nished by the new varieties of eane. Thus, altho the net result pf
the change of varieties has been to inerease production, this is despite
the greater losses at present being caused by Dialraea. The stallc borer
is not the only insect affected by the change in varieties. What "was
previously only a minor pest of sugar eane, the yellow aphid, Sipha
flava Forbes, has also thereby heen provided with a greatly superior
“host, from its standpoint. Because of some undetermined peculiar-
ity of Uba and the Java canes, it often becomes enormously * abun-
dant on these varieties, and such mass infestations spread to adjoin-
“ing fields of B II (10) 12 and S C 12 (4), causing much greater and
more extensive losses from this pest than were ever kn(mn t}]l 1‘}19
standard varieties.

"The major and most obvious 'ehaﬁge which has Qecﬁri'ed_ receﬁﬂy
is in the status of white erubs, the numbers of which have decreased
so greatly that only rarely and sporadically do they. cause . Serions
damage. Fifteen or twenty years ago. the damage caused by whlte
grubs had attained its maximum, and at that time they were the
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most sericus pests of practieally every erop grown on the island,
such damage being most severe in the irrigated cane lands of the
gouth coast. It was a common occurrence fo have nearly mature
cane so completely denuded of roots that the stalks eould be pulled
up with ease, or, in extreme cases, they would fall to the ground at
a toueh. White grubs were distinetly the main entomological prob-
lem in Puerte Rico, and a comsideration of methods of control oe-
cupied the attention not only of entomologists but of cane growers
and field men generally. As none of the methods of chemical con.
trol or parasite introduction proposed by the entomologists proved
to be economiecally feasible, or likely to produce results within a
reasonable time, the field men were forced to adopt such obvious
methods as hand picking of the grubs after the plow and of the
adult beetles from young cane, expensive, essentially temporary and
only partially effective as such methods admittedly were.

Today it is difficult to realize the seriousness of the white grub
menace, for the grubs are no longer present. Hand eollection of
the grubs and beetles has been almost universally abandoned be-
cause if is no longer necessary, and is now so esceptionally used in
rare instances only as to indicate how greatly the status of the white
grub has changed. To be sure, cultivation practises have been im-
proved, plowing is deeper, the land is better fitted for plant cane,
and even the kind of cane itself is changed, being more vigorous
varieties with stronger and more rapidly developing root systems,
but these are only minor factors to aceount for the practical disap-
pearance of the native white grubs generally from ﬂle cultivated
fields of Puerto Rico.

The major factor in a changed environment for white grubs is
the introduction and wide-spread dispersal of the giant toad, Bufo
marinus L. Nearly a third of the food of this animal in cane fields
consists of May beetles, the adults of the white grubs. If the toads
were comparatively scarce, as are the native toads for instance, their
influence might be negligible, but as a matter of fact they ave at
the present time very numerous, not only along the coast, but also
far up into the hillier districts of the interior. On aeceount of their
individual size, their abundanee, and their preference for May beetles
as food, they have rapidly changed the status of white grubs in
the cane fields of the south coast, and in the agricultural regions of
the island generally, from that of a major pest to one of comparatively
minor importance. No prediction can be ventured as to how long
this condition will last: whether it is merely a temporary low for
white grubs, or whether it may possibly be more or less permanent,
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a permanent adjustment to the mew factor. When the osecillations
of the balance of nature are upset by the introduction of a new major
factor, usually the numbers of the host are so greatly reduced by the
parasite or predator that the parasite or predator shortly must per-
ish in large numbers on account of lack of food. In the case of
such an omnivorous predator as the toad, however, not limited in
its choice of food to any particular kind of insect, the prospect of
many individuals starving to death on account of lack of food may
be indefinitely postponed, even if May beetles become much seareer
than they are at present. A considerable number of other Secarabaeid
beetles, of little or no direet economic importance, but almost the
equivalent individually of the May beetles in size, are very abun-
dant at times, and these constitute even now a seventh of the food
of toads in eane fields, and may come to be a more important factor
if the mumber of May beetles shows a decrease below its present
previously unprecedented low.

Combining all the Scarabaeid beetle items. in the toad’s food
(amounting to nearly half of all food eaten) and addmg to this an
additional quarter consisting of millipedes, one can readily see how
little is to be expected from the toad in affecting other inseets, for
the present at least, and so long as a sufficient supply of May beetles
and millipedes is available. Eventually the changa may be much
more generally eaten, but it was found to be only one-fortieth of
the food in 1930-31 (2). Is it surprising that the changa continues
to be a major pest, and that white grubs have almost disappeared ?

At times, and locally, even exceeding white grubs in numbers
and in the damage it causes to cane is the weevil root-borer grub,
Diaprepes abbreviatus L., the adult of which is an exclusively aerial,
leaf-feeding, short-beaked weevil. The adult beetles ravely feed om
cane leaves, but are a serious pest of eitrus trees, especially of young
trees which have just been set out in the grove, ‘and they also feed
on the tender leaves of numerous other trees of little or no economic
value. So far as can be judged, the numbers of this pest now average
little less than at any time in the past. Altho the exclusively aeriai
habits of the adults might appear to render them largely immune
from being eaten by toads, the weevils in fact form the third largest
single item in its food, an eighth of the total. Eventually this may
be considerably increased if other large inseets, such as the Seara-
baeid beetles, become less numerous, and seems not only possible but
decidedly probable. One other important factor tending to limit
the number of Diaprepes is an egg parasite, Tetrastichus haitiensis
Gahan. Not until 1929 was this common insect discovered in Puerto
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Rico, but its so recent discovery can hardly mean that it was not
previously present. The parasite is so common that it ordinarily
destroys from 50 to 95 per cent of all egg-clusters laid between ths
leaves of citrus or wild fig, but it ecan not penetrate to the eggs when
they are laid between the split tips of cane leaves, and these only
were collected and examined by the earlier investigators. Thus the
egg parasite is not a new controlling factor, like the introduced toad.
and is statie, not likely to greatly increase in importance in the near
future.

If any considerable deerease in the number of Diaprepes has al-
_ ready occurred (altho at present imperceptible to entomologists or
farmers generally), or does ocecur within the next few years, it pre-
sumably will not be due to egg-parasites, but to a searcity of other
food foreing the imported toad to catech and eat larger numbers of
these leaf weevils.
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