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Abstract. During August and November 1988 a number of drosophilid flies Zaprionus indiana Gupta
1970. were collected from the pomegranate fruit at Taif area in Saudi Arabia. The effects of 25°C, 30°C
and 35°C on developmental period and survival of different stages in the life cycle of the fly were investi-
gated at 75% relative humidity and under continuous light. The mean egg incubation period, larval and
pupal duration periods and adult longevity decreased with an increase in temperature from 25°C to 30°C.
However. the mean hatching percentage, larvai and pupal survival, weight of adults, cumulative percen-
tage of adult mortality were increased. Fhe reduction in mean adultiongevity at 30°C rather than 25°C was
associated with great reduction in the mean aviposition period and fecundity from 353.8 £ 12.9t0 1.3 £
0.9 days: and 112.5 + 39.7 to 1.2 £ 0.9 eggs, respectively, and all eggs laid at 30°C failed to hatch. Most
of the eggs oviposited at 25°C were laid days 11 to 25 after emergence. At 35°C only the mean larval dura-
tion period was prolonged, but the mean incubation period and larval duration period were decreased,
and all pupae failed 1o develop to an adult. The mean generation life span was 22.4 days at 25°C, shorter
than 29.2 days at 30°C.

Introduction

The Drosophilid fly Zaprionus indiana Gupta 1970, was previously recorded only
from India and Pakistan [1,2]. Few studies have been conducted on this fly and the
only report is given by Shakoori and Butt [2], who studied the effect of various con-
centrations of Thioacetamide on the flies life cycle. Herein we reported the genus
Zaprionus for the first time from Saudi Arabia and the results of the laboratory
studies on Z. indiana life cycle under different temperatures to find out the possibil-
ity that the fly could exist in different regions in the Kingdom.
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Materials and Methods

Collecting area

The study site is located at Taif area, Makkah province, Saudi Arabia. The area
is within the Al-Sarawat Mountain range of western Arabian Peninsula, and is about
1600 m above sea level. The escarpment is mostly wooded with a relatively rich
growth of Acacia trees and scattered large bushes and perennial shrubs including
Delonix spp, Tamarindus spp., Anagyris spp., and Ziziphus spp. A full list of the nat-
ural vegetation of the study area is given by Migahid [3, p. 939].

Stock colony

The stock colony was established from field-collected flies and maintained in the
laboratory at 25°C temperature, 75% relative humidity, and under continuous light.
The flies were reared on Formula 4-24 Instant Drosophila medium (Carolina Biolog-
ical Supply Company, U.S.A.) in plastic cages (150 X 100 X 200 mm) with two fine-
screen windows (35 mm diameter) and a bottom hole (33 mm diameter) for food sup-
ply and maintenance, Vials (100 X 33 mm) containing the culture medium to a depth
of ca 2cm were fixed in the cage holes for adult feeding and oviposition.

Experimental temperatures

The life cycle of Z. indiana was studied at 25°C, 30°C and 35°C, 75% relative
humidity and under continuous light. Each experiment began with 0 - 2 hr old eggs.
collected from the stock colony. The eggs were isolated from the stock colony using
the method of Clark [4]. The incubation period was calculated at 6 hr intervals. .

Larval and pupal duration periods

Zero to six hr old larvae were collected and separately placed in vials (25 x 50
mm) containing fresh medium and stoppre with cotton.

Adult life span

Newly emerged adults were collected every day and weighed. One male and one
female were placed into a plastic cage (90 X 60 X 100 mm) of the same design as the
cage used in the stock colony. Vials (25 X 50 mm) containing fresh medium were pro-
vided daily in each cage for adult feeding and oviposition.

The species identification was confirmed by Dr. L. Tsacas, Laboratoire de
Biologie et Genetique Evolutives, France.
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Results

Collecting site

The drosophilid fly Z. indiana was found infesting the pomegranate fruit Panica
granatum L. during the period from August through November 1988 at Taif area,
Makkah province. During this period, the mean air temperature ranged from 14.1 to
24.7°C and the mean relative humidity was 55% (Data obtained from Hydrology
Division, Ministry of Agriculture and Water, Riyadh). This is the first member of
this genus to be recorded from the country so far.

Zaprionus indiana life cycle at different temperatures

The temperature increase from 25°C to 35°C was associated with significantly
decreased in mean egg incubation period from 42.7 to 20.9 hrs. But the increase in

temperature from 25°C to 35°C has no significant effect on the hatching percentage
(Table 1).

Table 1. Effects of temperatures on the egg incubation period and fertility of Z. indiana reared at 75 % RH
and under continuous light*

Parameter 25°C 3°C 3s°C Significance
Incubation period/h range 25-60 18-36 15-36
x 42.7 22.4 209 P=0.01
SD 12.1 4.8 6.4
Fertility % range 53-92 61-97 09- 88
X 74.9 88.2 T 82.0 **ns
SD 16.1 4.6 7.9
*n = 500.

**ns indicates no significant difference between means.

Larval and pupal duration perfods

The mean larval and pupal duration periods significantly decreased with
increased temperature. Of the larvae, it was about 8.1 days at 25°C and 6.9 days at
30°C. Of the pupae, it was 6.5 days at 25°C and 4.6 days at 30°C (Table 2). At35°C
the larval duration period was increased to 8.6 days and all pupae failed to develop
to an adult. Larval and pupal survival was high at 25°C and 30°C (88%, 89% for lar-
vae; 89% , 93% for pupae, respectively). But at 35°C there was a great drop in the lar-
val and pupal survival, to 26% for larvae and 0% for pupae (Table 2).



114 Mikky A. Amoudi ez al.

Table 2, Effects of temperatures on the larval and pupal duration periods and survival of Z, indiana reared
at 75% RH and under continuous light

Parameter 25°C °C as°C Significance

Larvalduration ¢ n 81 114 52*

Period / day range 4-11 6-8 6-9
X 8.2 7.1 8.6 P<0.01
SD 1.2 0.9 1.7

? n 75 52

range 4-10 5-8
X 8.0 6.6 P=0.0m
sD 1.3 1.0

Larval survival %, 88 39 26

Pupal duration o n 81 114

period/ day range 5-9 4-7
X 6.5 49 ND - P=0.01
5D 0.8 0.8

2 n 75 52

range 5-8 4-5
x 6.4 4.4 ND P=0.01
5D 0.9 1.5

Pupal survival % 8o 93 00

* For botho and 0.

ND, not determined; all pupae not developed to adulis,

Adult activities

The mean adult longevity significantly decreased between 25°C and 30°C and
ranged from 25.3 days foro"and 25.5 days for ¢ to 42.2 days fory”and 50.4 days foro
at 25°C (Table 3). The reduction in mean adult longevity between 25°C and 30°C was
associated with a significant reduction in mean oviposition period, from 35.8 days to
1.3 days, and in a mean fecundity from 112.5 eggs to 1.2 eggs (Table 3). All eggs laid
at 30°C failed to hatch. However, at 30°C the mean weight of adults was significantly
higher (Table 3) and the emergence of adults was earlier than at 25°C (Fig. 1).

The increase in temperature from 25°C to 30°C, increased the cumulative per-
centage mortality and significantly increased the preoviposition period from 6.2 days
to 17.8 days; and postoviposition period from 6.1 days to 10.8 (Fig. 2, Table 3).



Zaprionus indiana in S_ A, & Effect of Temp. on the Life Cycle 115

Table 3. Comparison of weight, longevity, fecundity and ovipositional activities of Z. indiana at 25°C and
30°C reared at 75% RH and under continuous light

Parameter 25°C 3p°C Significance
Weight per fly at d n #1 114
cmergence (mg) range 1.00-2.30 1.46-2.34
x 1.46 1.95 P<0.01
SD 0.27 0.21
9 n 75 52

range 1.19-1.84 1.79-2.24
X 1.59 2.02 P=<0.01
Spb 0.34 0.14

Longevity/day o n 50 50
range 10- 82 5-53
X 42.2 253 P=0.01
SD 16.7 13.6

o n S0 50

range 15-85 5-37
x 50.4 25.5 P=0.01
SD 17.2 14.2

Fecundity/egg n 50 50
range 27-139 0-3
X 112.5 1.2* P=0.01
SD 39.7 0.9

Preoviposition n 50 50

period/day range 3-8 14-23
x 6.2 17.8 P=0.01
SD 0.73 33

Oviposition n 50 50

period/day range 9-62 1-4
x 35.8 1.3 P=0.01
5D 12.9 0.9

Postoviposition n 50 50

period/ day range 0-12 0-30
X 6.1 10.8 P=0.01
5D 2.8 7.8

* All eggs oviposited failed to hatch.
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Effect of temperatures on emergence patterns of Z. indiana reared at 75% RH and under conti-
nuous light,

Most of the eggs oviposited by females reared at 25°C were laid between the
days 11 to 25 of female emergence (Fig. 3).

The mean generation life span which includes the mean egg incubation period

and the mean larval and pupal duration periods plus the mean preoviposition period
was 22.4 days at 25°C shorter than 29.4 days at 30°C.
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Discussion

The occurrence of the drosophilid fly Z. indiana in Saudi Arabia extends its dis-
tribution to the western Asia, since the fly was previously known only from the
Indian subcontinent , India [1] and Pakistan [2].

The present study indicates that the increase of temperature from 25°C up to
30°C decreased the mean larval and pupal duration periods and adult longevity, but
an increase in mean generation of Z. indiana life span was observed. This is probably
due to an increase in the metabolic rate and it is correlated with an increase in the
physical activity of the insect [5-8]. The same results were observed on Cardiochiles
nigriceps [9], Rhaconotus roslinensis [10]. When Z. indiana was reared at 22°C the
developmental rate was increased [2], this confirms our findings. Furthermore, at
high temperature (30°C), there is an increase in adult longevity which was accom-
panied by an increase in body weight in addition to the high mortality rate found in
animals maintained at comparatively lower temperature (25°C). Whereas, at 30°C
the fecundity of Z. indiana was significantly reduced as we show in Table 3. As a
result of decreased reproductive activities, all the energy might have been channelled
towards body growth and resulted in an increase in body weight at high temperature.
These observations are in line with the findings of Adarsh and Sohi [11], Hol-
lingsworth [12], Hylton [13), Shukla and Singh [14], Ragland and Sohal [6], Miquel
et al. [7]. Sharma et al. [15] and Sharma and Jit [8] in different insect species. On the
other hand, at high temperature (30°C) the cumulative mortality in adults was high
and. at 35°C , all pupae failed to develop into adults, this may be attributed to protein
denaturation as well as to the increase in organizational entropy which caused
irreversible destruction/inactivation of protein biomolecule [16,17]. Moreover, an
increase in amino acid racemization at high temperatures [18] may be responsible for
changing the three dimensional configurations of protein biomolecules which
resulted in changes in their activities and specification [8]. Similarly, at high temper-
ature, the rate of ontogenesis was increased in different animals which was correlated
to the increased biosynthesis of nucleic acids [19,20}].

The population of Z. indiana displays a greatly foreshortened life span and
reduced fecundity at 30°C and failed to develop to an adult at 35°C. This temperature
range is quite common throughout most of the day during mid-summer in Saudi
Arabia. The fly might be expected to avoid such extremes of temperature in nature.
Field studies are required to investigate the seasonal dynamics of the fly under natu-
ral conditions.
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