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Laboratory studieson the adaptation of the Mediterranean fruit fly after 
one year of rearingunderartificial conditions 
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lnstittuode Edofologia y Biologta Vegetal (CS/C).Madrid. Spain 

SJ¡j¡unary 

A series of laboratory experiments at fixed environmental conditions 
has been carried out to estimate larval development and reproductive 
parameters of a field-collected strain (one year-old) and a very well 
adapted c010ny to the laboratory (20 year- old), of the Kediterranean 
fruit fly, Ceratitis capitata Wied. 
On the other hand , power-exponential functions ha ve been fi tted to 
the experimental data in order to study the variation of the fecundity 
rate along the female's life span. 
Ihe preliminary resul ts showed that larval growth, pupal yield and 
fecundity of females were statistically identical. So, i t is possible 
to obtain a good fitness of newly field-collected adults, after a 
short perlad of rearing with our laboratory techniques. Ihe protein 
source <Hansenula anomala) and the oviposi tion devices ha ve been the 
most important requirements for this success. 
Further research on the possible existence of reproductive barriers is 
being carried out. For this purpose, we use homogamic and reciprocal 
heterogamic crosses wi th "lab" and "field" indi v í dua Ls , as well as F1 

and F", crosses . 

1. lntroduetion 

It is well known that Ceratitis capitata Wied. is a very important 
pest of various fruit crops; the use of the sterile insect technique <SII) 
is been investigated in most of the affected countries but its development 
requires an efficient and economic mass rearing method. Rearing efficiency 
depends on the adaptation of insects to artificial condi tions (6), but 
the prolonged isolation from field populations may produce reproductive 
barriers between the laboratory and field individuals. As Kanoukas pointed 
out. each individual must adapt to the new conditions to which the wild 
insects have to face when they are brought into the laboratory (2). 

In this paper we study several biological characters oí a field
collected strain and a laboratory colony oí the Kediterranean fruit fly in 
arder to compare their reproductive activity. Further results on the 
possibility of replenishing a very old laboratory colony with newly field 
collected individuals will be obtained. 

2 . Material aud metbods 

Ibe experiments were carried out with two populations of the 
Kediterranean fruit fly: A laboratory colony <"LAB"), which had been 
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established since 1965 at the Instituto Espaaol de Entomología (CSIC) and 
is reared in the Instituto de Edafología y Biología Vegetal (CSIC) with a 
new larval diet (1,4). A field population ("VAL"), co11ected during April, 
1984 in Valencia (Spain) and maintained since in the laboratory under the 
same conditions as the "LAB" one. 80 neonata larvae froro eggs la id by 
females of these populations were daily introduced into glass vials 
containing 5 g. of a larval diet that includes Hansenula anomala as 
protein source <1,4); this process was carried out during the period of 
larval production. Larval development time, pupal yield and weights of 7 
day-old pupae were obtained. 

From these pupae, 15 single pa í r matings for homogamic crosses with 
the "LAB" and "VAL" populations were carried out and then were introduced 
in specially designed oviposition cages at the rate of one pair per cage 
(3). Preoviposi tion period, oviposi tion period, fecundi ty rate and adul t 
10ngevity were recorded. 

Using a computer Control Data CYBER 180/855, three different 
functions (polygonal, polynomial and power-exponential) have been fi tted 
to the experimental data in order to study the daily variation of 
fecundity along the female's life span. Statistical analysis were carried 
out for the differences between two reproductive parameters. Xeans 
followed by the same letter are not different by Student's t-test at the 
0.05 level. 

Condi tions during the experiments were 26 ± 1 ·C, 65 ± 5~ RH and a 
12:12, L:D regime (1900 lux). 

3. Results and discussion 

The larval development parameters of the considered populations are 
presented in Table l. There were not significative differences at the 95% 
level in the pupation time, pupal yield and weights of 7 days old pupae. 
1n a11 cases the val uea observed for these parameters were the usually 
obtained in our laboratory experiments. 

The reproductive characters are showed in Table 11. The 
preoviposi tion period and the oviposi tion period of the two populations 
were statistically identical. Likewise, they did not differ significantly 
in the total egg production or daily oviposition rateo The highest daily 
oviposition was reached on the same day for "LAB" and "VAL" populations, 
but "LAB" females laid more eggs than the "VAL" ones <104 and 90 eggs 
respecti ve l y) , Except for the preoviposi tion period, fecundi ty parameters 
were higher than the ones reported by Rossler in a similar study (6). 

Table 1. Larval development of the Xedi terranean frui t fly, Ceratitis 
capitata "Hed. (x ± S. B. ) 

Pupation time Pupation Weight of 7 day-old
 
Population (days) (%) pupae (mg)
 

"LAB" 7.83 ± 0.27 a 52.65 ± 9.64 a 9.54 ± 0.07 a 

"VAL" 8.32 ± 0.17 a 40.14 ± 9.38 a 9.44 ± 0.07 a 
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ole Ir. Fecundity of the Mediterranean fruit fly, Ceratitis capitata 
ad. (x ± S. E. ) 

Preoviposition Ovi posi tion Total eggs Daily eggs 
oul a t í on perlad (days) perlod(days) per female per female 
----- ----------- ----- ----- ---------
~AB" 3.40 ± 0.23 a 26 .00 ± 2 .46 a 1795 ± 90 a 48.29 ± 5 .51 a 

¡AL" 3 . 20 ± 0.12 a 25 .40 ± 1. 04 a 1573 ± 94 a 42 .86 ± 5 .09 a 

,le 111 . Parameters of the power-exponentla1 functlon Y=A. e-o XC for 
lly fecundlty rate of Ceratltls capltata Wled., expressed as average of 
1s per female . (fU, slgnlflcant at the 0.001 levell. 

ipu l at í on A B e fd 

"LAB" 14 .24887 - 0.171498 1.608943 44.56 40 

"VAL" 2.81693 - 0.237717 2 .505383 14.45 0 .967"'U 32 

As lt was reported In an formar study carrled out wlth thls specles, 
...~ power-exponentlal functlon was the most approplate to explaln thls 

al og í ce l phenomanon (5); dlfferent parameters for al! populatlons, as 
Ll as X2 

, r 2 and freedom degrees (fd) are expressed In Table 111. The 
Z r 2_l ues of X and show a good fIttIng degree of thls technlque to the 

Jerlmental data. 

)le IV. Adult longevl ty of the Jledl terranean frui t fly, Ceratitls 
.ll..1.ll.t.A. Wled. ± S. E.)(x 

Adult longevlty ( days ) 

Populatlon Males Females 

"LAB" 63.40 ± 6.56 a 32.80 ± 2 .29 a 

"VAL" 119. 00 ± 6. 42 b 36.20 ± 1.28 a 
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.es On the other hand, the highest longevi ties were obtained in males 
Jan from the field- collected population (119 days); averages of the lif~ span 
1nt were si milar in" LAB" and "VAL" fema les <Table 1V) . S~gnif i cant 
~ he diíferences be t we e n longevities of males and females were obtained for the 
rur two populations <p<O. 001>; this resul t has been always recorded in our 
.ty laboratory studies. As i t was pointed out wi th regard to the fecundi ty 
Le r parameters, longevity data were also higher than those reported by Rossler 
is (6) . Ihe life span for females were not shorter than 32 days; i t is 

;he considered that this period is an adequate survival time for the 
experimental conditions oí this work . 

che Ths results obtained show that the reproductive parameters of the 
it	 "LAB" and "VAL" populations were almost identical and íor this reason it 

is possib1e to suppose that , after one year of rearing with our laboratory 
t.e c hn í quas , a high adaptation level of the field-collected c o l o ny was 
obtained ; the protein quality and the oviposition c a ge s have been the most 
important requirements for this success . 
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