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MARIANO MUÑIZ - JOSE MARTIN 

POSTREPRODUCTIVE PERIODS AND MORTALITY
 

IN CERAT/T/S CAP/TATA (WIED.) (DlPTERA, TRIPETIDAE)
 

INTRODUCTION 

From the standpoint of the theory of natural seleetion , one eonsiders 
that, in general, postreproduetive periods do not exist; their absenee is 
justified by the faet that they apparently are of no value for the survival 
of speeimens; as a matter of faet, it eould only deerease population adapta
bility by inereasing intraspeeific eompetition whieh deereases resourees for 
individuals only make sense in those speeies whose reproduetive value is 

greater than O (social species with a high degree of organization) or in apose
matic speeies (WILSON, 1975). 

In a series of experiments designed to estimate pararneters of feeundity 

and fertility in Ceratitis capitata (Wied.) jt was observed that, for the whole 
range of tested temperatures (19-31°C) females longevity exceded their 
reproduetive period (MUÑIZ & GIL, 1984). For this reason we thought it 
appropriate to eonfirm these data by ehoosing those eonditions in which 
both feeundity and fertility happened to show their optima for the species . 

MATERIAL AND METHODS 

AduIts of C. capitata have been those of a population reared for the 

past 20 years (aprox. 200 generations) in the Instituto Español de Ento
mología (Madrid). 

In order to homogenize rearing eonditions one seeds, through weigh
ting, sorne 10,000 eggs (aprox. 200 mg.) in appropriate pans whieh eontain 
500 grams of larval diet whose ingredients, by weight percentage, are: 

(*) Instituto de Edafología y Biología Vegetal (C.S.1.c.); CI Serrano 115 Ddo.; 
28006 Madrid . SPAIN. 

(,,,,) Departamento de Zoología y Fisiología Animal; Universidad Autónoma; 
28049 Madrid. SPAIN. 
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water 50.0; wheat bran 27.9; sugar 14.0; Hansenula anomala 7.0; Nípasol 
0.1 ; Nipagin 0.1 ; concentrated HCI 0.9 (Muñrz & ANDREs, 1983; ANDREs 
& MUÑIZ, 1984). 

Pupae thu s reared are introduced in transparent plastíc cages pro vided 
with water and adult food (a mixture 1: 3 of yeast hydrol yzate and sugar). 
From this cage pairs were taken with cristal vials, without any kind of 
anesthesia, and were afterwards introduced in cages specially designed for 
the study of the insect's reproductive activity with a pair by cage (MUÑIZ 

1977, 1985). Cages were maintained in a climatized room with constant 
temperature of 22 ±1°C, relative humidity of 65 +3 % and 12: 12hrs . light 
regime (1,900 lux.). 

Everyday eggs were collected and laid in Petri dishes provided with 
black and distilled-water soaked filter papel' in order to observe hatchings; 
70 replica tes ha ve been carried out. 

RESULTS 

Imago pha se in females can be split in two per iods: reproductive and 
postreproductive. The former runs from ernergence time until the time when 
female s stop egg-laying. The latter, from this last mornent until death occurs. 
There aJso exists a brief period which one might call preprcductive, whích 
would run from emergence time until first egg-Iaylng srarts. Because of its 
shortness (3.4 ±0.5 at 22°C) and constancy, and also to ease comparisons , 
we have not taken it into account. Reproductive periods are also made up 
of two different phases: Fecund íty, which reaches until females stop egg
laying and which coincides with the reproduct ive period and fertility, which 
runs from emergence until viable egg-Iaying alrogether stops . Thi s difference 
is justified beca use in this species mOSI Iemale s al the end of reproductive 

ph ase keep on laying eggs which do not hatch and these days have, in repro
ductive terms, a O value. 

Table 1 show s the length of the various periods here considered . As 
one can see, within the females' reproductive period, the phase of Iecundit y 

Table 1. - Lon gevity of several pe riods, in days, of the Mediterranean fruir fly, Ceratitis 
capitata tWied.) al 22°(, Mean ± SE. (n=70). 

Longevit y P reo viposition Rep rodu ct ive periods 

Males Females Period Fecu ndity Fert ili ty 

>64,75 ± 2,74 51,01 ± 1,70 3,44 ± 0,06 43,8 ± 1,29 37,59 ± 1,18 
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(mean egg-laying time) overruns that of Iertility by more than 6 days. This 
difference is highly significant (1=3.5530; p<O.OOI ; 138 f.d.). As for 
female life span it overruns, as a mean value, fecundity by 7 days (1=3.3786; 
p<O.OOl; 138 f.d.) and Iertility by 13 (1=6.4898; p<O.OOl; 138 f.d.). 

T able 2. - Postreproductive survi val of femaJes, of the Medit erranean fruit fly, Ceratitis 
capitata (Wied .l at 22°C. (Data based on 70 replicares), 

Days Fecundiry Fertility D ays Fecundity Ferrility 

1 7 4 26 O 2 
2 4 4 27 O 2 

3 2 1 28 1 1 

4 4 2 29 1 1 
5 4 4 30 O 1 
6 1 3 31 O 1 

7 2 2 32 O O 
8 2 1 33 O O 
9 1 3 34 O 1 

10 3 1 35 O O 
11 2 O 36 O O 
12 2 2 37 O O 
13 1 3 38 O O 
14 1 1 39 O O 
15 1 1 40 O O 
16 O O 41 O O 
17 O 1 42 O 1 

18 1 2 43 O O 
19 1 4 44 O O 
20 1 O 45 O O 
21 1 3 46 1 1 
22 2 3 47 O O 
23 1 O 48 O O 
24 O 1 49 O O 
25 O 2 50 1 1 

If one analizes the frequencies of occurence of these phenornena 
(table 2) in the 70 pairs thus far studied, 68.57 % survives alter Iecundity 

is over and 85.71 % after Iertility is (fig. 1). 

Though the mean distributions for the periods studied exhibit a certain 
degree of overlap (fig. 11) the reckoned differences are, in aIl cases, signifi

cant al the 99 .9% level of confidence . This aIlows us lo conclude that 

C. capitata has a well-defined postreproductive periodo 
FinalIy, if we look al the life span differences among males and females, 
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Ceratit is capitala (Wied .): O bserved frequencies of the diffe rences 

(Llt), between females' Iongevity and fecundi ty period (a) or fer tility 
period (b) , al 22°C. 
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Fig. II 

Ceratitis capitata (Wied .): Daily survival of males and fernales, ar 22°C. 

table 1, the former's mean life span is higher than the latter's (t=4.2953; 
p<O.OOI ; 138 I.d.) being the observed mean time for each population to 
decrease to half its numbers of 73.5 and 51 days respectively (fig. I1I) . 

Though this study has been carired out at 22°C one can conclude, with 

the information obtained by previous experiments, that the same conc1usions 
are applicable at other temperature and relative humidity conditions. 

DISCUSSION 

References of the postreproductive period to be found in the literature 
are scarce and, in general, one considers that it doesn't exits. 

MARGALEF (1977) points out that natural selection allows a post
reproductive period only when the activities of old individuals are of direct 

benefit lo the group lo which they belong, because of their experience they 
help maintaining group cohesion. 
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(Wied).): Distribution of the means for the different periods 

In a paper on severa! species of Sa!urnidae (Lepidoptera) BLEST found 
that species with a postreproductive period are aposematic and explains this 
Iact within the logic of the theory of natural selection by saying that post
reproductive individuals play an important role in these populations, since by 
catching thern , predators learn the aposernatic character of the species, thus 
protecting a certain number of young individuals in their reproductive stage. 
In aposematic species, therefore , it seems appropriate to have a postrepro
ductive phase and natural selection favours this (BLEST, 1963). WILSON 

(op. cit.), who knew these observations, includes them within the frame of 
altruism, though specifying that they are not cases of true altruism despite 
the similarity of their effects . Old individuals from aposem atic species in 
their postreproductive stage, just as those coming from societies with a high 
level of organization , have a reproductive value greater than O. 

1n the C. capitata case, the pattern and colours of the imago e1e arly 
discards the aposematic species cave even though the postreproductive 
periods is welI defined . 

The existence of these periods can be explained as a safety margin which 
occurs within population. Since the value of the correlation coefficients 
between fertility period (reproductive value greater than O) and Jife span 
(r = 0,5151; P = 0,001; 68 I.d.) we can consider that the end of the egg
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laying phase and female' s deaths are rather independent events. From this 
viewpoint , in those species in which mean life span and end of the repro
ductive period coincides, many individuals will die before completing their 
egg-laying, just by simple overlap of these curves. The value of intraspecific 
competit ion must be of great importance in determining the length of this 
postreproductive periodo 

The existence of postreproductive period in this species leads us to 
think that this might be much more general than formely thought and that 
it's nature can be masked by the action of predators . In cases of reduced 
or nul predation, as it occurs in 200S, in man at present, in lab conditions, in 
aposematic species, or in social species, because of the group protection to 
old individuals, this period becomes more conspicuous . 
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SUMMARY 

The existence of postreproductive periods in Ceraiitis capitata is mathernatically 
dernonstrated in th is papero Their significance is discussed from the standpo int of the 
theory of natural selection. 
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