
THE LARVAL PERIOD .OF DIAPREPES ABBREVIATUS L. 
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Insular Experiment Station, Rio Piedras, P. R. 

I n proportion to its economic status, the weevil root borer of the 
West Indies, Diaprepes abbreviatits L., ( =spengle1·i L. ) has received 
sur pri singly little carefu l study. Most of our information r egard ing 
the insect has been confined to the period of it s aerial existence; what 
happens to the subterranean forms is for the most part inferred rather 
than known. TLe exclusively aeria l adults, large weevils stripe d 
with black and white .or bri ght colors, feed on the tender leaves of 
many kinds of trees and plant s. Clusters of from ten or a dozen to 
several hundred oval eggs are laid between two older and tougher 
leaves glued together, hatching of the grubs occurrin g in six to ten 
days. The grubs do not bui.·row thru the leaf, all such holes being 
made by the wasp parasites , but wiggle out from between the leaves., 
dropping at once to the ground , int o which they burrow. Fr om the 
beginning, they feed only on live vegetab le tissue, so far as known 
attacking all kind s of plant roots with impartiality. After a larva l 
period presumed to occupy most of a year, pupation occurs in a 
cell at some depth in the earth. The pupal period is short , about 
fifteen days according to all observers. Some time may be spent as 
adult in the pupal cell , but once th e adult s have emerg ed from the 
earth, they never again return to it. 

Injur y to economic plants is caused by both lar va and adu lt, citrus 
trees and sugar-cane being most often attacked. In Barbados , the 
insect is pr acticall y r estricted in all host relati onship s to sugar cane: 
the adults feeding on the leaves, the females laying eggs between the 
spli t tip s of the leaves, the youn g grub s feeding on the root s, the 
older grub s burr owing in to t he root-stall, , and th e pupa often being 
form ed in a cavity in th e cane stool. El sewher e the adult s feed on 
the leaves of man y wild and a few economically valuable plant s, and 
the grnb s are appar ently unr estri cted in their choice of roots on which · 
to feed. 

Th.e ran ge of th e in sect is from Barb ados to eastern Hi spanio :ia, 
and over thi s ran ge th e adult s differ so gr eatly in color marking '> 
and general app earance that numerou s vari eti es and species have 
been describ ed, all of which, we ar e assur ed by the systemati sts, belong 
to but a single species. The varia t ion in the size, color and habit s 
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of the adults may appe-ar in the grubs as a Yariation in behavior 
and length of the larval periods, for regarding the latter, no observers 
agree. Over thirty years ago) that enthusiastic amateur entomologist, 
1.he Rev. N. B. "'\Vatson, in Barbados reared a few indiYiduals fr01u 
egg to adult and determined the larval period as being from 300 to 
312 days. A dozen years later, Wm. Nowell in Barbados found 261 
days, 326 days and 334 days as the length of time before pupation 
for rearing immatures grubs of small size. Judging by the fev;r com-
pleted rearing records, the larval period in Puerto Rico may be con-
aiderably shorter. Three grubs only, out of the hundreds used in the 
experiments that have been conducted here in the past two years, 
have been successfully reared from the just hatched larva to pupa, 
the larval periods for these three grubs being 202 days, 238 days and 
268 days respectively. (See 'fable, p. 259.) 

All of the grubs haYe been carefully observed as to molting; the 
one-attaining the pupal period in 202 days pupating from the 10th 
larval instar, the one pupating in 238 clays having attained complete 
larval development in only six instars, while the one requiring 268 
days to become a pupa changed from the ninth instar. From such a 
small number of individuals, no generalization of value can be made, 
and indeed one can not be sure that these individuals pupating in 
such a short period are not exceptional rather than normal individ-
uals. Other grubs haYe molted to the 16th instar, in one case after 
only 220 days, while other indh·iduals have lived over a year as 
larvae. Not one of these other grubs, however, has succeeded jn 
evading the varied perils inherent in the more or less unnatural con-
clitions attendant on artificial rearing and constant observation, and 
most of them haYe died before pupation. Unquestionably, all of 
these grubs were sound and healthy in their earlier instars, while 
they vrnre grmYing rapidly and making constant gains in size and 
weight, but having attained maximum ·weight, they entered a period 
of inactiYity and failure to eat 1 a cul-cle~sac fron1 which the only 
escape ,ms not pupation, but death. A few of these grubs are still 
alh-e, but the stimulus which ,rill cause them to continue their tr:f-hs-
formation is not yet determined. Admittedly the present paper is hi-
complete and essentially preliminary. ·while the completed. rearing 
records may be considered as finished and final, all the general state· 
ments made are tentatiYe. and subject to change as additional result5 
accumulate. 

The first year's rearing was conclucted at Isabela, the second at 
Rio Piedras, and despite the fact that the same type of container, the 
f-:ame cabinet for holding the rearing boxes, the same food and in 
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many cases the same soil were used in both localities, the gr:1bs at-
tained full size in a much shorter time at Rio Piedras. The factors 
of difference, so far as known, are three. The grubs were examined 
every· week at Isabc!a. b,1t at Rio Piedras they could be watched 
more carc.l:ully, examinations being made usually three times a week. 
The ·water used to moisten the soil at Isahela "·as taken from the 
irrigation ditch; that at Rio Pieclras was city "·ater which oft:~n 
-..yas heavily chlorinated. The mean minimum air temperatures at 
Rio Pieclras averaged two or three degrees lower than at Isabela 
during the winter only, otherwise they were practically the same. 
How this affected the soil temperatures is problematical. The speed-
ing up to growth in Rio Piedras applies also to the total larval period, 
for the minimum of 202 days was obtained here, the other hvo 
records being of Isabela grubs. It was not a characteristic of the 
grubs themselves, for some of the grubs reared at Rio Piedras ·were 
from egg-clusters collected at Isabela) others were from Florida (be-
t ween Arecibo and Barceloneta), . only the minority being obtained 
locally. 

Various sizes of tin salve boxes have been used as containers, but 
finally the hrn ounce size was adopted for all work as being the most 
desirable. The soil used was that most readily available outside the 
laboratory door, the only selection being to eliminate large sticks, 
stones or other debris, the earth particles carried up out of their tun-
nels by ants often being selected. At first, soil brought from Isabela 
was used at RIO Piedras, until a considerable expansion of the experi-
ment required additional amounts, which were picked up lo.~ally. In 
many cm;es, previously discarded soil which had been thorol)~' dried or 
baked was used in preference to obtaining fresh soil from the garden. 
J\Ioisture was added by means of a medicine dropper, attempting t(. 
keep the soil reasonably moist at all times, and only excessively moist 
when seeds 1vere to be sprouted. 

As food for the grubs, corn only was used at first; later, fresh 
lima beans were added. As the lima beans were subject to rot, sword 
beans were substi uted, the usual combination placed in one box 
with a grub being two grains of corn and one bean. •So far as could 
be determined, the grubs feel on the corn or beans with strict impar-
tiality, and apparently throve equally well on either. To determine 
the effect of food on rapidity of growth, half the grubs from one 
egg-cluster hatching on October 5th were placed in cans supplied 
only with corn, the othe!'s in cans supplied only with sword beans. 
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In the first instar, the mortality was greater among the grubs sup-
plied only vdth corn, so that only five survived, as compared with 
twice as many ·which lived to eat beans. Yet these five grubs eating 
corn averaged from two to :fourteen days less time in reaching each 
instar up to the ninth. By the tenth instar, however, when all the 
grubs had ceased feeding) those which· had previously eaten Only 
~-word beans molted nine clays ahead of those previously eating corn. 
In the molt to the 11th instar, the corn-eating grubs were one day 
ahead, in the molt to the 12th, nine days ahead, yet in the molt of 
the 13th, their respective positions werr. again reversed, those which 
had eaten corn being three days ahead (214 days vs. 217 days). Such 
slight differences may be considel'ed as clue to individual variation, 
and indicate that no significance is to be assigned to food. 

Extreme seasonal variation in abundance of adults has repeatedly 
been noted, yet adults are present at all times, and egg-clusters have 
been collected during every month of the year at both Isabefa and 
Rio Piedras. No special effort has been made to rear grubs from 
the eggs of every month, and indeed only minor differences are to 
be noted in rapidity of growth of the grubs during the warmest anr] 
the coldest months. It is possible that the grubs grow most rapidly 
during cooler (tropical) weather, and the majority of the rearings 
would appear to indicate this, yet so many individual exceptions are 
to be noted that it is by no means certain. Some grubs hatching 
from egg-clusters laid in December have attained maximum size in 
two months, or a little longer, but other individuals from the same 
cluster required as long, or longer, than grubs hatching out early in 
August. Individual variation is much greater than seasonal varia-
tion, some of the grubs from one large egg-cluster hatching in Decem-
ber requiring more than twice as long to make the same gains in size 
and weight as others from the same cluster. Some grubs are excep. 
tionally slow in the earlier instars, others in the later growth instars., 
all from the same egg-cluster, and reared under as nearly as possible 
the same conditions. Tnividual variation in rapidity of growth does 
not follow the normal curve, £01· the inajority of grubs are close 
together, making rapid gains in size and weight ,vith none greatly ill 
advance, but the minority strings out almost interminably behind 
Some of the delayed minority may late1· catch up, or almost catch 
up with those which luwe made the most rapid grmYth at first, and 
others are permanently greatly delayed, yet they seem as healthy 
and normal as any others. (See Plate XX.) 

N'o explanation can be given of the failure of some g·rubs to eat 
and grow as fast as others from the same cluster, more especially 
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when all were in the same container during the earlier instars. An 
abundance of food was available at all times, and the grubs were 
so active that they could hardlJ' have failed to come into contact 
,vith it. J\1olting,, however, at least during the earlier instars, is to 
some extent dependent on soil moisture, being inhibited when the 
soil is dry, but ensuing within a few minutes after a sudden access 
of water. vVm. Nowell is of the opinion (2) that pupation also 
normally follows spring rains after the comparatively dry winter 
weather of Barbados, but no pe,rtincnt observations on this point 
have. been made in Puerto H.ico. 

The larval period of Dia pre pc, grubs falls into two parts: (1) 
a period of constant and rapid growth 1 extending from hatching tci 
about the beginning of the eighth instar, during which time the head-
size of each instar is noticeably different so that each instar may at 
once be recognized by examining the grub itself, and (2) a period 
of equal or even greater length ,Yhen the size and weight of the grub 
remains constant, or tends to decrease, extending from the eighth 
instar, or earlier, to pupation, during which period the number of 
molts can be determined only by keeping track of the molted skins. 
In the first period, the grub is feeding most of the time, in the second 
it eats little or not at all. Some individual grubs in the second 
period molt almost as frequently as previously, but most of the grubs 
at much greater and very irregular intervals. Individual variation 
is even more marked than in the first period, and the problem of 
maintaining the grubs alive and healthy becomes increasingly di.£~ 
ficult. So few of the grubs have successfully passed thru this period 
of inactivity under artificial rearing conditions that most of the data 
accumulated concerning it is admittedly false. It seems very im-
probable that under normal conditions it usually ends in the death 
of the grub. .A.11 the activities of the insect occupy less than half a 
year, but this long, indefinite and indeterminate waiting period of 
the larva before pupation stretches out the life,cycle so that it will 
fit into the seasonal pattern of a year. It suggests that the insect 
should be better adapted to a climate inducing a long period of 
hibernation or aestivation, altho the period does not, or may not, 
actually coincide with any extended period of temperature difference. 

Regarding the first period of actiYity and rapid growth we can 
be much more certain that the data accumulated are reasonably cor-
rect. Grubs in both periods have been weighed during all instars, 
not the same individuals, but ten or a dozen individuals in each instar, 
and, with some minor adjustment of these averages, we can be reason-
ably certain that the majority of the grubs in this first period make 
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steady and constant gains in weight. 'ro be sure, this steady gain 
is interrupted at every molt, for every molt results in a small tem-
porary loss, but if one considers the gain from about the middle of 
one instar to the middle of the four succeeding instars, the re-
!;Ulting curve will be a straight line. Starting with the newly 
hatched larva ·weighing .000125 gr. each, in each of the succeeding five 
intervals of ten days, at Rio Pieclras, (from hatching to the middlP 
of the first iustar, from the middle of the first iustar to the middle 
of the second, from the middle of the second to the middle 0£ the 
third. etc., each one o-f which is approximately a ten clay interval at 
Rio Piedras) the increase in live ,veight is fonr times: to .0005 gr., to 
to .002 gr .. to .008 gr., to .032 gr., to .128 gr. by the miclclle of the 
fifth instar. This is the period of most rapid growth. 

Follmying it is a transition period of less rapid growth. F1·om 
the middle of the fifth to the middle of the sixth instar,, the in-
terYal is no longer, but the increase in weight is only three timesi 
to .384 gT. From the middle of the sixth to the miclclle of the 
seventh instari the interval is one-half longer, to fifteen clays, 
and tlw increase in weight is only one and one-quarter times, to .48 
gr. I ncfrdclual grubs may weigh considerably more than this in the 
7th and later instars, the maximum observed for any grub being 
.74 gr. for one individual in the 9th instar. 'l111e average weight, 
however, o.f those in any o-£ the later instars is .5 gr. or a little le&s. 
l\Iost grub8 attain their maximum weight in the eighth instar. For 
most grubs, and for the average of all grubs, molting to the eighth in-
star marks the encl of the period of growth and the beginning of the pe-
riod of inactivity preceding pupation. At Isabela, the period interval 
between the middle of succeeding earlier molts, instead of being ten 
days as at Rfo Piedras, was fifteen clays, and in addition to being 
one-half longer, began to lengthen earlier, to thirty clays between 
the middle of the fourth instar to the middle of the fifth, and to forty 
clays for the succeeding instars. 

Up to the middle of the fifth instar, the grubs are of insignificant 
size so far as the damage they al'e capable of causing to the roots of 
plants is concerned, but the slowing do-wn of their rate of growth 
coincides ·with the period when they are of sufficient size so that the 
result of their feeding activities is a very noticeable loss to the £armer. 
'l'hat they should grow so rapidly in the first hvo months results in no 
noticeable and obvious injury to welJ established plants, but their 
feeding in the next month results in the maximum injury they are 
capable of causing. 'l'his point is of the greatest practical im-
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portance to farmers, especia lly those who are gr owing ,regetab les be-
tw een young citrus tr ees for instance. Th e appea rance of large num-
bers of adu lt beetles feed ing on the tender leaves of their citrus trees 
is · not only a dire ct loss of foliage but indicates th at in from two to 
three month s later the roots of these citrus trees and the roots of 
vegeta bles growing between them will suffer the maximum injur y 
fr om the grubs hatc hing from the eggs laid by the female beetles. 
After th is per iod of greatest injury to th e roots, fully grown grubs 
may be present in th e soil an_d around the roots for sever al months, 
but the inj ury they cause is all past . Th ey are no longer actively 
feeding. Th eir growth curve has dropped to zero. 

Two kinds of curves may be drawn to r epresent what has hap-
pen ed. The one repre senting relati ve growth is at a high level for 
the first two months, drops slowly at first bu t later with increasing 
rapi dity in the third month , and by the fourth month is below zero, 
continuing here unti l pup atio n. 'l'h e curve showing absolute weights 
is scarce ly apparent in the first month, ri ses rapid ly in the second 
month , makes enormou s gains in the third month , a slight gain in the 
fourth month (but st ill at a high level ), and drops only a little 
below this high in the succeeding months to pupat ion. · Exc ept in th e 
latt er months , it para llels the curve of injur y to the farmer's crops, 
irn,ignificant in the first two month s, attain ing a maximum in the 
third and fourth months , but again dropping to in significant propor-
tions late r , when the grub has ceased to feed and is merely waiting 
for pupation. 
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PLATE XIX. 
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Injury of caterpillars of Fundclla cistipennis Dyar to pods of sword beans. Note 
only one uninjured pod of all those shown, the smaller pods being ·withered 
and about to drop, the larger ones being malformed by infestation at a later 
stage of growth, (Original). 
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