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ABSTRACT

Studies on the biology of C. puncticollis BOH. were carried out under laboratory conditions
at 25- 30°!2 and 70 percent RH. The average incubation period was 3.3 days. There were
three larval instars. The duration of larval and pupal stages were 11.4 and 6.2 days respec-
tively. The total development period from egg to adult averaged 20.9 days. The fecundity of
mated females ranged from 201 to 496 eggs, with a preoviposition period of 3-4 days (mean
3.6) and an oviposition period of 41-91 days (mean 67.2). The total life span of mated
females varied from 44 to 95 days (mean 74.3) while that of mated males ranged from 46 to
6'1 days (avg, 54.8). An increase in the proportion of females beyond a ratio of 1 male: 1
female and that of males beyond a ratio of 2 males : 1 female had a depressing effect on
fecundity.

INTRODucnON

Sweet potato weevils, mainly C. formicarius (Fabricius) and C. puncticollis Boheman are
the most destructive insect pests of sweet potato (Ipomoea batatas L.) both in the field and
storage in the tropics. and sub-tropics. C. formicarius (Fabricus) .is pantropic in distribution
while C. puncticollis (Boheman) is mainly present in tropical Africa (Hill, 1975). The weevils
feed on tuber, stem and leaf. The major yield loss occurs from tuber damage by tunneling
larvae which render the tubers unfit for consumption by predisposing them to secondary
attack by soil micro-organisms. In the USA, Chittendin (1919) reported yield loss of about
30 percent in Texas, 12 percent in Louisiana and 10 percent in Florida. At lIT A (Interna-
tional Institute of Tropical Agriculture, Nigeria) crop losses of up to 80 percent have been
reported in experimental plots. .

In Nigeria, two species of the weevil are known to occur: C. brunneus Fabricius and C.
puncticollis Boheman. The latter species is considered a more serious pest of sweet potato
(Libby, 1968; UTA, 1973). Although first recorded in Nigeria in 1946 by Golding (Singh,
1973) as a serious pest of sweet potato, little is known about its biology. Nwana (1979)
working in the Eastern Dart of Nigeria reported on the life cycle.and the ovipositional site
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preference of the weevil both in the field and in the laboratory. However, important
information regarding fecundity and longevity were not investigated. Besides, our
preliminary investigation on the life cycle of this pest in south-western Nigeria showed
significant differences from the account of Nwana (1979). Therefore, the present study was
undertaken to provide detailed information on the life stages, fecundity and longevity of the
species as a basis for investigation of its host plant relationship which we reported on
somewhere else.

MATERIALS AND METHODS

Life cycle study

To study the llfecyc1e, twenty tubers were exposed to a large number of ovipositing
females in the general breeding cage for 25 hours. The tubers were then removed and kept in
adult emergence cages (plate 18). Twenty-four hours after oviposition and daily thereafter
until pupation, a tuber was removed and the larvae were recovered by dissection. The larvae
so recovered were killed in 60 percent alcohol and immediately transfered to 10 percent saline
solution. The measurements of bodylength and head capsule width were taken under varying
magnifications depending on the size of the larva using a binocular microscope equipped
with an ocular micrometer. The morphology of different larval stages was also studied. The
number of instars was determined by the application of Dyar 's law (Dyar, 1980) to the head
capsule measurements. To confirm the number of larval instars obtained by this method, we
reared individual larvae to the adult stage and.recovered, at each molt, the exuvium shed.
Ten such larvae were reared to adult by placing them individually ina cavity drilled into a
(1.5x1.5x2cm) sweet potato cube. These cubes were broken open daily and examined under
the microscope for cast exuviae while larvae were transfered to newly prepared cubes. The
numbers of exuviae recovered plus one was used as the number of larval instar ,

Effect of sex-ratio on fecundity

The effect of sex-ratio on fecundity was studied using nine different ratios of male to
female: 1:1,2:1,3:1,4:1,5:1, 1:2,1:3, 1:4, 1:5 in five replicates. The number of eggs laid
was recorded each day by transferring members of each treatment to a new tuber. This
process was continued for only .14days because of limitation in availability of tubers.

Fecundity study
Twenty virgin males and females were paired in a 1:1 ratio determined from the results of

a previous study on sex-ratio. Using the tuber cage (Plate lA) each pair was confined to a
clean tuber everyday until they died. Exposed tubers were held individually in emergence
cages (Plate IB). The preoviposition period was -determined by daily observation of the
exposed tubers. Eggs were deposited individually in small cavities which were always sealed
with mucilaginous secretion from the female. Thus, after recording the first egglaying, males
from a set of 10 pairs were removed while males in the second group of 10 pairs. were left
until the end ofthe experiment. This procedure ensures two sets of females - one set with
unlimited chance of copulationand toe other with limited chance of copulation. Each female
in the first group and each pair in the second group were transferred everyday to a new tuber.
The oviposition period, fecundity, longevity and effect of limited and unlimited chance of
copulation on fecundity Weredetermined from this experiment.

PJl the experiments were conducted at 25 - 30°C 70 percent RH and 12 hours
~:~otoperiods using the susceptible sweet potato variety Tlb4.
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Table 1. Determination of thenumber of instars in the larval
stage ofC. puncticollis (n = 20).

Age of larva
Average Head-
capsule width

(days) (mm)

4.0 0.426

5.0 0.420

6.0 0.488

Mean 0.431

SE 0.014

7.0 0.583

8.0 0.595

Mean 0.589

SE O.OOti

9.0 0.945

10.0 0.903

lI.O 0.903

12.0 0.902

13.0 0.906

14.0 0.906

Mean 0.912

<O::.j:; iun6"_".'-.1

Growth
ratio

1.367

1.548

Instar
number

1

2
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RESULTS AND DISCUSSION

Life cycle
According to Dyar's law, the results in Table 1 show that there were three distinct larval

instars with an average growth ratio of 1.46. Similarly ,the results of individual rearing
showed that two exuviae were shed during larval development thus confirming the existence
of three larval instars. But this result was contrary to that of Nwana (1979) who reported 4
larval instars for the same species at 22 - 31°C in eastern Nigeria. However, Cockerham et al.
(1954) working in the USA on C. jormicariusidentified three larval instars. The incubation
period was 3-4 days and the three larval instars lasted 11-14 days while the pupal period
ranged from 5 to 7 days: The total developmental period was 19-24 days (avg. 25.7). The
difference between our result and that of Nwana is unlikely to be related to temperature since
these overlap considerably in the two studies. It is likely to be varietal difference since we
found some elements of antibiosis (this is reported later in this paper somewhere else) in
some varieties we studied.iNwana (1979) did not specify the variety of sweet potato used in
his study. But this may not explain the differences in the number of larval instars obtained in
the two studies. .

T/u' life stages .' .
L!lO _ The egg is creamy-white, broadly oval and almost uniformly convex III outline (plate
2~;)~The shellis very thin and fragile. Based on 20 individual measurements, the mean length
was O.389mm and the mean width 0.356mm. The incubation period was 3.3 days (Table 2).

Table 2. The developmentaloeriod and measurement oj various life stages of
C. puncticollis. Range 111parenthesis.

Developmental stage Developmental period
(days

3.3 + 0.2

Bodylength
(mm)

0.389Egg incubation

(3-4)

1st Instar 3.1.±0.3 l.40

(3-4)

IInd Instar 2.1 + 0.1 2.26

(Q-3)

Illrd lnstar 6.2 ± 0.3 5.969

(6-7)

Prepupa 1.0 5.42

pupa 6.2 + 0.4 5.41

(5-7)
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First instar -The newly hatched larva is nearly white.ff'Iate 2b)~It is a legless grub with avery
thin body wall through whichthe intestinal contents and the fatty. tissues can be seen. The
head is light brown, and the-mouthparts are darkish brown. Based on 20 individuals, the
mean width of the headeapsule was0,431mm(Table I) and the mean bodylength was
l.4Omm. Thefirstinstar lastedLl days (Table 2)..

second instat; -The.secondinstar(pIate..2c)appeared 6 days after Oviposition and lasted 2.1
days (Table 2). It is opaque white." The"cephalic structuresareweakly sclerotized. The mean
Width of the head capsule based on 20iildividuals was 0.598mm. The growth ratio of the
head capsule between the first and second instar was l.31 (Table 1). .The mean bodylength
was 2.26mm (Table 2).

Third instar - The third instar(piate 2d) appeared 8 days after oviposition and lasted 6.2
days (Table 2). It is opaque white, cylindrical and robust. The cephalic structures are well
developed and sc1erotized, and the abdominal segments are well defined. There were three
pairs of broad leg pads on the thoracic segments. There were few sparse hairs (setae) on the
cephalic capsule. Based on"20 measurements, the mean width of the head capsule was 0.91
(Table 1) and the.mean bodylength S.97mm (Table 2), The growth ratio between thesecond
and third instar was 1:548.

Prepupa - The prepupa is an immobile last instar larva (Plate 2e). It appeared 13 days after
oviposition and lasted 1 day. Initially, it has the same colour as the mature last instar but
soon becomes creamy-white, It is characterisedby a gradual thickening of the thoracic
region and the appearance of swellings where the wings and legs of the adult are to appear.
The mean length of 20prep~ was5.42mm.

Pupa - Initially, the pupa is whitish. Later the eyes, wing pads and legs turn dark brown or
almost black, while the reminder of the body becomes yellowish. The head and snout are
.olded ventrally down upon the thorax (Plate 2f). The wing pads are short and narrow (Plate
:h), and folded over the ventralside of the body . The pupa usually remains quiet, but if
::isturbed it twists the abdominal portion of the body "in a circular manner and may
sometimes turnover in the process. The mean length of 20 individuals wasS.4lmin. This
stage appeared 14 days after oviposition and lasted 6.2 days (Table 2). .

Adult - The adult is a snout beetle with an.antlike.appearance. It has a narrow. head and
:::'orax, long legs and distended body. The elytra, head, snout, thorax and legs are metallic
:~ack. The long antennae are black.with the distal segment forming a thick club. In the male
Plate 2h right), this club is slender with parallel sides, and is longer than the remaining
segments put together. In the female (Plate 2h left), the distal segment is oval and shorter
:.:.an the remaining segments put together. The snout is slightly curved and about twice as
":::.gas the head, the antennae, tibiae, and tarsi are,clothed with small bristly hairs. Based on
:;:, individuals; the female averaged 7.37mm long from the tip of the snout to the tip of the
!.:.jomen while the male averaged 7.16mm.
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Plate 2. Life stages of C. puncticollis: a-egg,
b- 1st instar, c - 2nd instar , d - 3rd instar;
e - prepupa, f -pupa: ventral side,
II - pupa: dorsal side, h - adult: female and male.
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Effect of sex-ratio. on fecundity

The results in Table 3 show that an increase in the proportion of females beyond a ratio of
. 'I male: 1 female appeared to have a depressing effect on fecundity. Also, an increasein the
proportion of males beyond a ratio 'of 2 males; 1 female has a similar effect on fecundity.
The 'highest fecundity, 59.2 (CV = 11.5 per cent) was obtained with a ratio of 2 males: 1
female, but this value was not significantly differentfrom a fecundity of 53.0 (CV =9.5 per
cent) recorded for a ratio ofl male: 1 female at 5 per cent level of significance. Chapman
(1969) and Matthews and Matthews (1978) suggested that where the ratio is in favour of the
males, competition between males may occur because of scarcity Of fernalesand this may
lead to aggression which could possibly result in art incomplete insemination. However, if
the ratio is in favour of the females, it is possible that the pheromone produced by females
might create a state of male confusion resulting in insufficient insemination (Matthews and
Matthews, 1978). These facts maybe responsible for the depressing effect on fecundity. On
the basis of this result a sex-ratio of 1 male to 1 female was used in the subsequent fecundity
study.

Table 3: Effect of sex-ratio on the fecundity of C. puncticollis over 14 days of oviposition
SDin parenthesis. '

Sex-ratio .Mean number of eggs n

male female

1 53.0ab 5
, (5~02).

38.8 cd
2 (5~67) 5

3 38.4cd 5
(4.05)

4 - 538.6cd
(9.03) :

5 36.0 cd :5
(6;80)

2
59.2.a

;;
(6.81)

45.6 be
3 (3.69)

4 32.0d 5
(5~62)

5 33.6d ""
(8.96)

vleans followed by the same letter are not significantly different at 5 per cent level,
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Fecundity

Table 4 gives the fecundity of mated females. When mated females were allowed
continuou~ ac~e~sto m~les until the males died, each female laid a mean·of307.7 eggs within
a mean oviposition penodof 63.0 days. The longevity of females ranged from 52 to 78 days
(mean ,§9.4) while male longevity. averaged 34.8 days., Females given limited chance of
copulation, laid a mean of 329.9 eggs during a mean oviposition period of 71.4 days and
hand a menan life span of .80.5 days, The sex-ratio· of the offspring. of the two groups of
females did not departsignificantly from 1:1 (L04:I).Cocherhain et al. (1954) recorded for
C. formicarius an average of 78 eggs/female within an oviposition period of 62 days;
Although mated females with limited chance of copulation laid an average of 22.2 eggsmore
and lived longer by 11.1 days than mated females with unlimited chance of copulation, there
weere no significant differences in these parameters. However, Mullen (1981) reported that
fewer offspring were produced when males of C. jormicarius were continuously present with
females than when males were only present for the first week. He attributed this difference to
the fact that males probably ride the females for along period in an attempt to mate and thus
interfere with oviposition. thus it would seem that the requirement of periodic mating fora
female to utilize her full reproductive potential is not an Important factdor in the biology of
the species.

Table 4.

Comparative longevity, oviposition period and..fecundity of mated females o[Q.·
puncticollis, A ~ females with unlimited chance of copulation. B -females with limited .

chanceof copulation. SD in pareIithesis.

Parameter Mean range Mean range tcomputed trequired Condu:

Preoviposition (days) 3.8 3-4 3.5 3-4 1.428 2.101 N~
(0.4) (0.5)

Oviposition period (days) :63~0 48-74 71.4 41-91 1.505 2.101 N~
(9.0) (14.3)

Longevity (days) ;69.4, 52-78 80~5 44-95 2.017 2.101 N:
(9.'2) (14.4)

Number of eggs 307~7 202-4'6' 329.9 201-473 0.587 2.101 N
(86.5) (18.5)

NS = not sig.uficant at 0.05

The daily oviposition pattern is show'!' in Fig. 1. Altbough oviposition quickly reachec
peak of about 10 eggs/day on the fOUlih ~.;:, it.continued for about two and half montl
Within a period of 30 days about 50 per-cent of the ecological complement of the eggsh
been laid; however. it took half as much time to deposit the remaining 50 per cent. .Thus
appeared that as the female aged the rate of oviposition decreased and in fact, on the last d
of oviposition the rate dropped below legg.
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