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ABSTflACT 

The Oriental fruit fly, Dacus dorsalis was irradiated with 5» 

7, or 9 krad of Co-60 gamma rays at one or two days before adult 

eclosion. It was not clear whether or not male fruit flies were 

more competitive when irradiated at two days than at one day before 

adult eclosion. A dose of 5 krad was considered better than the 

higher doses of 7 or 9 krad because the higher dosages increased 

percentage sterility of the male only slightly from 99.8# at 5 krad 

but considerably reduced male competitiveness from 70# at 5 krad. 

The lowest dose of 5 krad was enough to prevent the female fruit flies 

from laying any egg. Irradiation at any of the dose levels did not 

affect the number of adults that emerged and the longevity of the 

fruit flies up to 38 days after adult eclosion. 

INTRODUCTION 

The potential use of sterile fly release method for the control of 

the Oriental fruit fly, Dacus dor^alis Hendel was demonstrated in Mariana 

Islands by Steiner and co-workers (1970)* The method was employed by 

using 10 krad as the sterilizing dose (Steiner e_t £l, 1962) and by 

releasing large number of flies produced from artificial rearing diet 

(Mitchell ejt al, 1965, Tanaka ej; al, 1969)* However, the mating compe

titiveness of male flies was reduced with 10 krad when applied to pupae 

2 days before adult emergence (Ohinata, personal communications)* Similar 

findings were observed in other species of fruit flies (Ohinata j»t al, 

1971, Hooper, 1971a, Cavalloro and Delrio, 197^)» The present studies, 



PAKC (D) 75010 
Page 3 

therefore, were conducted to determine the effect of doses lower than 

10 krad in inducing sterility and in increasing mating competitiveness 

in Oriental fruit flies* 

MATERIALS AND METHODS 

The Oriental fruit flies used in our tests were reared in rice bran-

sweet potato diet reported previously (^ejesus, et al, 197*0* Adult flies 

were fed with sugar, water and autolyzed Brewer's yeast fraction (Amber BYF, 

Amber Laboratories, Juneau, Wisconsin)* Two days before emergence the pupae 

were sieved and irradiated with 5, 7* and 9 krad of gamma rgdiation as 

determined from previous work (Garcia, 1975)* All tests were conducted on 

pupae that would emerge in 2 days and all irradiations were done with a 

cobalt-60 gammacell 220 irradiator, the dose rate of which decreased from 

7fk to 7*0 krad/mis* during the test* 

flies had to be sexed at 3 days after emergence since some mating 

had been observed at k days of age* They were manipulated into the screened 

cages, without anesthesia, by catching the particular sex desired in small 

glass vials* 

Sexual competitiveness of irradiated males was observed by putting in 

one cage 30 treated males, 10 untreated males, and 10 untreated females 

(3:1:1 ratio)* A control group was included by putting in one cage 40 

untreated females (4:1 ratio)* Sterility of irradiated males was determined 

from the egg hatch of crosses between 23 irradiated males and 25 untreated 

females* Eggs were collected 3 times a week for 4 consecutive weeks and 

egg hatch was determined after incubating the eggs for 2 days on moist 
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absorbent paper in Petri dishes* Mean egg hatch was based on approximately 

3000 eggs per treatment* 

On the other hand, the fertility and fecundity of irradiated females 

were assessed by mating them with untreated males* For these experiments f 

25 , treated males and 25 treated females were placed in each cage* 

The effect of irradiation at 5» 7 and 9 krad on adult eclosion was 

determined by recording the emergence of flies from 150 pupae in each 

replicate while mortality of the flies was recorded at weekly intervals 

up to 38 days after emergence or after all egg samples had been collected* 

Experiments were replicated 5 or 6 times and data were subjected to 

analyses of variance* For the egg-hatch data, the percentages were changed 

by arcsin transformation before analysis or were corrected based on the con

trol values* Differences between means were assessed for significance with 

Duncan's multiple r^nge test (1955)* 

RESULTS AND DISCUSSION 

Hale sterility after irradiation of pupae at 1 and 2 days before adult 

eclosion was assessed from hatchability of eggs collected from a cross 

between irradiated males and unirradiated females* Irradiation of the pupae 

with 5 krad of C0-60 gamma rays at 2 days before emergence produced males 

which were 99*78# sterile (Table l)« When the pupae were irradiated at one 

day before emergence the males were 99*8*$ sterile* Increasing the dose to 

7 krad increased the percentage sterility toward 100$* Since 99$ is high 

enough as percentage sterility of the males, there should be no justification 
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in using a dose higher than 5 krad* On the contrary, competitiveness of 

the males tended to go down considerably from about 7G#» as compared with 

the unirradiated male, as dose was increased from 5 to 9 krad. It was not 

very clear whether males were more competitive when irradiated at 2 days 

than at one day before emergence* In practice, however, the choice would 

be irradiation of the pupae at two days before emergence* to make sure the 

adults have not emerged at the time of irradiation and to take advantage 

of the ease of transporting the irradiated pupae rather than the emerged 

adults from those" irradiated pupae* 

The competitiveness values for the males of each treatment were 

determined by the method of Hooper (1971a) and Fried (1971)• Each value 

is the mean of 6 replicates (Table l)» The observed egg hatch data from 

the 3:1:1 ratio test was compared with the expected egg hatch data, the 

latter being calculated on the assumption of equal competitiveness of 

treated and untreated males* 

Table 2 presents the summary data on percentage adulty emergence, 

percentage mortality up to 38 days after emergence, and number of eggs 

laid by the female fruit flies* Irradiation up to 9 krad did not affect 

the percentage of adult emergence, and the percentage of mortality up to 

38 days after emergence. The percentage mortality of the males was 

slightly higher (though not significantly so) than that of the females* 

Five krad of C0-6O gamma rays was sufficient to prevent the females from 

laying any egg* Similar results were observed in the female Oriental 

fruit fly in Hawaii (Manoto, Ph.D. Thesis, 1973). 
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With the Mediterranean fruit fly, Hooper (l9?la) reported a sore 

striking decrease in competitiveness being 2.3 fold as the dose was 

increased from 5 to 9 krad. 

Neither adult eclosicn from pupae irradiated at 1 or 2 dayr: befc 

emergence nor longevity of emerged adults up to 3S days wcu-; significantly 

affected by doses of 5 to 9 krad ("able 2). In most cases a higher morta

lity was observed among irradifced males than females although the difference 

was not significant. 

On'tae other hand, the fecundity or the number of epsc Viid by the 

female was severely affected by gamma radiation (Table 2). No eggs were 

laid by females after 5 krad treatment of both ages of pupae and dissection 

of the female ovaries at 38 days showed their atrophied coridî ion indicating 

that the stem cells of the egg, i.e., the oogonial cells, -/ere completely 

destroyed or were prevented from differentiating into nurso cells and cocyte. 

It would appear that at pupal stage, 2 days before eclosion, n nurse cell-

oocyte units are differentiated to permit development of e£g. The results 

reported here agree with the findings on D» dorsalis in Hawaii fter treat

ment of pupae with 5 krad and above (Manoto, Ph.D. Thesis, 1973) and in. the 

Mediterranean fruit fly, C. capitata (Katiyar and Valerio, 19SH- and Hooper, 

1971b). 

CONCLUSION AND RECOMMENDATIONS 
A dose of 5 krad delivered to pupae 2 days before Plosion could pro

duce an sterile but highly competitive insect* However, i; is vecommci.ided 

that field cage studies be conducted to confirm this result and test on the 
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desired ratio of sterile to fertile males be studied to obtain satisfactory 

reduction of egg hatch for a successful sterile fly release program* Further

more, some work on the effect of substerilizing doses (lower than 5 krad) on 

male competitiveness should be undertaken to obtain the best compromise bet

ween high sterility and low competitiveness* 
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Table 1. Effect of pup<L irradiation of D. dorsails (at 1 and ° days before adult eclosion) 

on sterility and corapetitiveness of males (mean of 6 replicates)# 

Sterility Test Competition Test 

: Day before : 
Dose (krad) eclosion : 

No. of eggs 
studied 

Corr. % egg hatch: : ^xv. % egg hatch : :Co.npeti-
of cross a/ : No. of eggs : of ratio a/:# expected:tiveness 
25 IM x 25 UF : studied : 30 IM: 10 UM : 10 UF thatch :values 

~¥ 2d 5^00 

Id 53^7 
2d 5168 

Id 50^9 
2d 502^ 
Id 5081 

2d 5366 

Id 5387 

0.22 b 5396 

0.16 b 5278 

0.01 b 5081 

0.12 b 5283 
0.05 b 50^6 

0.00 b 5257 

73.76 a 537<* 

73.19 a 5169 

32.10 b 

32.96 b 
33.11 b 

35.62 b 

39.15 b 

3^.79 b 

25.16 0.72 

25.12 0.68 

25.01 0.67 

25.09 0.60 
25.00 0.52 

25.0*f 0.62 

68.38 a 

73.27 a 

I = Irradiated, 

y 
U = Untreated, M = Kale, Female 

Means followed by the same letter are not significantly different at the % level of probability by Duncan's 
multiple range test. 
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Table 2. Effect of pupal irradiation of D* dorsalis on adult eclosion, 

longevity of adultsy and female fecundity (means of 5 replicates)* 

] Days before j % adult 
Dose * eclosion ' eclosion 
(krad) : 

% mortality 
after ?8 days a/ 
IK IP 

No* of eggs laid/ 
F/4 weeks 

2 

1 

76.7 

80.7 

y 50.0 

56.7 

V 53.5 

54.6 

V 373.3 

426.7 

5 2 73.3 54.5 52.8 0 

1 76.0 52.4 53.5 0 

7 2 73.3 60.8 59.6 0 

1 76.7 56.4 52.5 0 

9 2 76.0 61.5 53.8 0 

1 75.3 58.6 56.6 0 

I • Irradiated, M * Male, F a Female 

y. There was no significant difference among means of the different 
treatments* 


