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Abstract:Drosophila is a holometabolous insect wit‘h well deﬁnlfd(:alr)'\:al, Pupaland aq,¢
stage.The larval period being a non rcpr({ductlvc'stage iIs mar c’ ‘ y rapid growth ang
moulting to successive instars. The feeding habit of larva serves to obtain adequate
energy stores primarily in the larval fat body, to !‘uel them lhrough non feed.mg pupal
stage. The larva being voracious eaters feed contmuoysly on the.-\east growing in the
me?lia. Anv variation in the concentration of yeast in the media may affect the fly
lifecycle. In this study we analysed the role of dietary yeast(!)aker‘s yeast) on the laryy)
wci._o:ht, larval performance, moulting, duration of pupation, geotaxis, egglaying ip
females and overall longevity in adult flies. We also studied the effect of yeast diet on
UV induced stress withstanding capacity on the larva and adult flies. We observed that
dietary yeast inturn affects the life cycle trait of Drosophila.Our data suggests that the
larva raised in restricted dietary yeast(50%) showed increased larval performance, the
average weight of the larva and adult flies were found to be more in comparison to the
larva raised in ad libitum(100%) and yeast free diet(0%).The negative geotaxis in the
flies in 50% media were also found to be more in comparison to the other two. The
average time taken for pupation were least in ad libitum followed by the 50% and y
free. The larva showed more stress with standing capacity when compared to the larva
raised in ad libitum and the media with yeast free diet respectively. The average

longevity was observed to be more in the flies raised in yeast free diet even after UV
induced stress.

cast

Introduction: interacts with the host immune system.
Diet plays an important role in the Yeasts affect
development of organism. The quality and several aspects of Drosophila physiology,
quantity of food determines the fitness and behavior, and immunity. For example,
overall survivability of the organism. Food particular yeast species affect larval
must be consumed in sufficient amounts development time and influence adult
and contain essential nutrients 1o avoid body weight>.Any decrease in thequantity
cellular  dysfunction  and exposure o of yeast may lead to delayed eclosion from
pathologies' Yeasts are considered as 2 pupation and the flies may have decreased
major food source for the majority of body weight*.the poor yeast diet may also
species of Drosophila in both adult” and lead to decreased fertility*A yeast free diet
vaarl\l(;blilag:(fz Yeast not only acts as a is also associated with increased life SpaﬂSl-.
urce of nutrition, it also We evaluated the effect of Dietary y€as:

. | and adult
pavana_gt@yahoo.coin Baker’s yeast on larval, pupa
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life trait ‘\\hich includes larval weight,
larval performance. duration of pupation
adult  fly weight. activity, cpp |,-.\in.:
capacity and longevity of adult I1\.‘\\"::.
also did a comparative study between (he
[;ll'\";l exposed to UV rays at different time
period from -5 min respectively and
evaluated the same parametersin lmll'l larva
.pupa and adult ly.

Materials and Methodology

Media Preparation: .

To determine the role of yeast diet in
development and UV induced stress in
Drosophila melanogaster. the flies were
cultured in  three different  bottles
containing Rava(semolina) media with
three different yeast concentration.

Figure 1 larval crawling assay/Performance assay

Rava media was prepared by usingl00g /1
of jaggery to the 1000m| filtered water and
dissolved completely. 100g rava and 10g
agar was added to this slurry and is heated
with continuous stirring until it starts
boiling.. The temperature of the media was
then brought about to 50° C by gradual
cooling and SmL of Propionic Acid was
added to the media and mixed well.40 mL
of media were transferred to the cultured
bottle. The bottles were sealed using
cotton plug. Following day . 10 the culture
bottles three different concentration of
yeast was added to each of the
bottlesi.c10g baker’s yeast /L, (100% or ad
libitum), Sg/L. (restricted yeast conc. Or
50%) and no yeast( yeast free ,0% yeast
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following day. flies
¢s ..in the ratio
, with the flies

COnt i.‘llllillitlll ). The
¢ introduced 1o the hottl
| male: 5 females “Ihe medii
were maintained at 24%.

Preparation of Crawling Assay. _
0.25¢ of Agar-Agar Bactowds dissolved in
25ml of distilled water. the mixture Wwas
heated and poured in a standard sized Petri
[5mm). The gelwas

Wl

plate (100mm X
solidified. The solidified agar was us&;d to
evaluate the larval crawling activity /

performance assay.
Larval Crawling Assay _
5 sets comprising ten one day old third
instar larvac were selected each from the
ad libitum, restricted yeast and yeast free
media.. The larvae were gently cleaned
with distilled water using a brush. }iach.
time. one larva was placed on the Petr
plate containing crawling assay. placed on
the standard millimetre graph sheet (25cm
x 20cm). The larva was allowed to crawl
and the number of grids it moved was
counted. Since each grid contains ten
divisions. once larva completes one grid. it
is counted as lecm. The locomotory activity
of each larva was noted for 60 seconds.
The above procedure was repeated thrice
with the same larva and the average grids
covered by the larva were noted.The above
steps was repeated for all the larvae after
different doses of UV- irradiation and the
results were recorded and analyzed for
differences. The larval crawling assay was
performed both before and after the UV
exposure of the larvae and at 24 hours’
intervals until it undergoes pupation and
the  observations were recorded
accordingly.

Exposure to UV Radiation

One set comprising of ten third instar
larvacfrom each of the three different
media were exposed to UVfor a period of
I min. After which they were transferred
to the new vials with the respective media.
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Weight of Larvac and Flies —
One larva from ¢ver set ol i g |
oncentration  of veastwere taken and
L [ ’ N - | ?
:\ siched using the laboratory weighing
clg sing : . )
halance. The weight of cach larva was
recorded.
Similarly.
the flies emerged from every se€

n. were also

the weights were recorded for
t of 10

larva.
Negative Geotaxis Assay

For negative geotaxis study of the flies.
25mL measuring cylinders were used.
Using a strip of paper, 15cm scale was
marked and attached to every cylinder.

The flies emerged from every batch of 10
from each concentration of yeastwere
taken within the cylinders and their
movement against  gravity  (upwards
_chmbing) was measured at the same time.
The Spﬂfq of negative geotaxis was
rf;}t::?‘ured for 5 seconds for each batch of
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Figure 2 Drosophila Acly oty b &
t showi
negative geotaxis ho\mng

Assessment of Longevity
For every flies, emerged
concentration  of yeast,
longevity (from eclosion till
recorded (in  days)
differences.

Egg laying capacity. (Oviposition)

The total numbers of eggs layed by
flies which were exposed to dii‘i}:w L
duration of UV exposure during |:1r-cm
stages were noted down. The parent f]'l‘:::ll
were transferred separately to new culturS
media of respective yeast supplement Th:
number of larvae appeared in ‘cach
container for every respective batch were
recorded, which is directly proportional to
the number of eggs laid at a time. Thus
the number of eggs produced by cacl;
batch of all the three media were recorded
and analyzed for differences.

from cach
duration of
death) Were
and ap alyzed for
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Result:
Larval Activity
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sraph 1:The average grid covered by the
larvae of yeast free media before radiation was
S.5/min. which was reduced to 3.3grids/min.

soon after UV exposure and to 2.2 grids/min,
after 24 his
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Graph 2:The average grid covered by the
larvae of veast restricted (50%) media before
radiation was 6.5/min. which was reduced to
4.1grids/min. soon after UV exposure and to 2.4

grids/min after 24 hrs
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Grphd:The average grid covered hy the larvae
raised in ad  libitum(100%)  yeast hefore
radiation was 5.5/min, which was reduced to
4. 1grids/min. soon after UV exposure and to 2.4

grids/min after 24 h

In the data. it has been observed that in
50% vyeast diet the larvae were more
activethan that of 0% and 100%, which is
supposed to be proportional to th.CIF
metabolic rate in non-radiated condition
(control). Under UV induced stress.lhcs'c
larvac showed sharp decrease in their
activity within 24 hrs. When compared to
that ‘of control. Most significantly.
reduction in the larval activity was much
higher (6.4 ¢cm/min) in test larvae of 50%
veast diet than that of 0% and 100%. In
our study. the graph is showing a steeper
reduction of larval activity in case of 50%
test larvae than 0% or 100% test larvae.
This observation helped us to interpret that
proper diet helps in better growth of the
larvae and make them more susceptible to
radiation stress at the same time.

Duration of Pupation

The larvae raised in 100% yeast diet
achieved pupation early by an average of
69.6 hrs .The pupae eclosed by4 days after
pupation.While the larvae of 50% yeast
diet pupated by an average of 79.2 hrs and
lasted for 3.7 days. The larvae raised in
yeast free diet showed delayed pupation
when compared to the other two. It took 84
hrs to pupate and lasted for 4.5 days before
eclosion.

Our observation suggests that larvae raised
in yeast free diet showed a lengthy
pupation period. The average of which was
of 84 hrswhen compared to the larva of
50% and 100%pyeast dietwhichwere
observed to be 792 and 69.6 hrs
respectively. .Theaverage duration to
pupate decreased with the increased period
of UV exposure among the larvae of all the
three different yeast
concentration.However there was a delay

in ec!osion among all the three categories
with increased UV exposure.
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Graph 4: Yeast free larva showed delayved pupation

whereas the larvae from ad libitumpupated early.
The same phenomenon was observed in the larvae

cxposed to UV from the same media.

Pupal Mortality

The data showed that mortality increased
with the increasing dose of radiation and it
was more in case of larvae of 50% yeast
diet (90%). which is almost close to that of
100% veast diet (80%) and in case of
larvae  of 0% yeast diet it
comparatively less (70%).

was

Graph 5:A1l the contro

; | pupa eclosed. the pupal
mortality increase

With increased |V exposure

Weight Comparison of Flies
Weight, size. and activity
the fies are dj
diet. From the

flies raised in 30% vyeast diets showed the
alwcragc weight of - L.7mg in larvae and

Omg ip ﬂies.Followedb / ibi
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However, the flies belongino to y .
S 10 veast free

media showed lege Variation
weight. The contro] fly Weigheg Uhrr,dbr
where as the fly emerging from i Hmy
after 5 min. Uv exposyre ‘

mg. The control fly of 50%%&31 m..d.g
weighed Img and the test wej -ﬁ:jua
0.68. Whereas in 1009, chliaB tf}d
control fly weighed 0.85m, the e ﬂc
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Graph 6:The larvae o

dict shm\'ud‘ more \\eig-ht..'l'he weight of the flieg
decreased with mcrease in Uy eXposure,

Negative Geotaxis

nd the flies raised i 0%, Veast

The data obtained f{

showed us that negative 8Cotaxis was
much higher in control flies of 50% vyeast
diet (105 ¢y 5s)when Ccompared
withIOO%(‘).Ocmes) and 0%(8cm/ss)
respectively., Climbing against the gravity
for flies is also correlated with theijr fitness
and in this case. the data suggest that flies
of 50% yeast diet were more fit than that
of others. The observation remained same
With the test flies of 50% yeast media. The
average height covered by the test flies
from 5 min UV exposure was

rom the observalion

7.0 cm/3s
[ i 3 = - L M
Ll L . o = )
o : u-hhh—d
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Graph 7: N

. o H ies
¢gative Geotaxis is seen more in Adult flie
050% yeast concentration. Reduced

activity is seen after UV exposure
Oviposition ;

© analyzed the oviposition ability of
control and test flies. The female flies from

each of the respective media  Were

belonging t
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transterred to the separate vials and were
al!m\cd o lay eges. The numbers of cpp
laid were counted. The data collected
suggests that the flics raised at 50% yeast
concentration laid 214 eggs, while the Nies
from 100% laid 187 eggs. The flies from
the yeast free diet laid least number of 143
cggs. The flies of yeast free diet showed
delayed egg laying. The test flies also, the
number of eggs produced was more in case

of flies of 50% yecast dict than that of

others. Decrease in Oviposition was seen
in flies emerged from the larva of 2min.
UV exposure.However the flies obtained
from the larva of 3-5 min. UV exposure
were infertile,
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Graph 8: Oviposition is seen more in flies of 50% and
least in the Mies from yeast free media.. Which again
Longevity

Data observed for the longevity of the flies
showed us that control flies of 0% had
more longevity (31.8 days) than that of the
others. The observation in case of the test
flics have been reduced with respective
doses of radiation though. in all radiation
dose. flies of 0% yeast diet showed more

longevity (31.2-23.7 days) than that of

others.
B
L ———
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Discussion:

Yeast quality and quantity in the juvenile
diet influencesthe preimaginal and post
imaginal development in Drosophila’*.
Yeast is also known to support larval
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development”. Our study suggests lhzll.lhc
quantity ol yeastalways wnrk.‘.; as a
contributing factor for weight, SIZ¢, and
aclivity of the larvac and tlics.Ycaf?t when
provided in precise quantity during the
larval dict benefits morc when compared
to ad libitum concentration of yeast.

The above point is supported by our data
and also by the previous report. The larvae

raised in media with  50% yf:asl
concentration  showed increased weight
and larval performance. 1 he larval

performance was measured using'larvu|
crawling assay. The average duration of
pupation was found to be less when
compared to that of pupa of yeast free and
ad libitum media.

The average weight of fly was found to be
more in flics of yeast restricted (50%)
media.  The fies  showed increased
ocotaxis when compared to the flies of
other two media. However the average
longevity was found to be more among the
flies raised in yeast free media .this data is
supported by very few reports'!12:13-lHas
against many which suggested that ycast
poor diet leads to decrease in survival
rate'’ Under UV induced stress . amarked
decrease in larval  performance  was
observed with the larva raised in yeast
restricted media(50%) followed by yeast
free and ad libitum.

We also observed a delay in duration
between larva to pupa and pupa to adult
among the larva of yeast free media. The
result appears to be associated with iow
yeast  diet'".the duration to pupate
decreased with increased UV exposure.
This phenomenon was observed among all
the three categories of larva. The Uv
exposed larva showed delayed eclosion .
The pupal mortality increased with
increacased UV exposure. The pupal
ortality was highest among 50% yeast diet
larva followed by 1005 yeast diet larva.
The pupal mortality was observed to be
less among yeast free pupa. the reason for
less pupal mortality among yeast free pupa
was not clear. Hence further study is
required to ascertain the same.




; weieht raised in 50%yeast
The adult fly weig i hen compared
diet showed more weight whet compEss
sast free media. the flies
to 100% and ycast free o
sclosed afler UV exposure showed mark ‘
— : / weight. the negative
decrease in the body weig !
ds ability was found to be more in
geotaxis ability was \C g
yeast restricted larvae. The r({h o $
found to be same in UV exposed larvac
belonging to yeast restricted mc.dh .
Our c:hscrvalion shows the owposﬂlon. n
female raised in 50%jyeast concentration
media was found to be more when
compared to the larvae of 100% and yeast
free media.
In our study, the most arguable
observation has been the longevity of the
flies. The longevity of flies from yeast free
media was observed to be more when
compared to the larvac from 50% and
100% yeast media’.The longevity of flies
from UV exposed larvae from yeast free
media was also observed to be more when
compared with the other
flies. The reasons for increased longevity
in yeast free raised flies remain unclear.
One way of resisting UV induced stress is
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The Effect of Nutritive Yeasts on the

Fitness of the Fruit Fly Drosophila

(Diptera:

B | Ul

melanogaster

P * . Z Ir
Drosophilidac). African Forterinn

VY (20 16).

TABLES
|
i Yeast Cone. Average | Average | Average Average | Averge
| In Media Weight zrid arid decrease time
‘ (Ya) of covered | covered in taken to
Larvae at Ohrs | afier activity pupate
| (mz) 24hrs
| 0% 1.20 I 55 | 35 20 840
| (Yeast free) |
50% 170 63 EX 24 792
‘ (veast |
restricted) |
[ 100% 150 55 [ 53 22 69 6
| (Ad libitum) |

Table 1.1- Growth and Development of Drosophila in Different concentration of Yeast Diet

Yeast Average | Percentage | Average | Negative No. of Average
Conc. In Duration of Pupa Weight Geotaxis Eggs Longevity
Media of Eclosed of Fly (en/3s) Produced (days)

(%) Eclosion (%) (mg)
{davs) |
0% 45 1 100 0.60 80 143 318
(Yeast
free)
50% 37 100 1.00 105 214 309
{yeast
restnicted)
100% 40 100 0.85 9.0 187 296 .
(Ad !
libium) |

Table 1.2-Duration of pupation, weight of Mies , egg laying ability of Drosophila Nics raised in different concentration of dictary

yeast
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Fable 2.1 Laral performance and duration of pupation smong Larva raised in Yenst free Diey
able 2,1- o

["ETFE«WJ i ;_n—n_n: —\\rmar Avemge -\\‘t‘l‘llnl‘ — .-\s-r-lzl.:!lr.
Cone. Pevind Welght of Girdds Grlds Giridds time
In (min) lamae | Covered | Covered | Covered | Pecrease [ 0
Media e fore (em/min) | at 0 hrs. at 24 “::"v pupate
1%6) Radiation hrs. ' ?
(me) after 24
hrs,
{em/min)
0% Lo 1.20 58 4.2 2.7 31 67.2
(Veast 2.0 1.20 6.0 4.2 2.5 35 64.8
el 3.0 1.20 5.8 38 2.2 3.6 60.0
4.0 1.20 5.7 35 1.6 4.0 52.8
50 1.20 59 30 L5 4.4 43.2

Table 2.2- Grow th and Development of Drosophila lines of Yeast free Diet under UV Induced Stress

‘ \ cast ’ Radiation | Average | Percentage | Male- | Average | Negative No. of Average
Conc. Period Duration of Pupa Female | Weight | Geotaxis Egos Longevity
’ In (min) of Eclosed Ratio of Fly (em/5s) | Produced (days)
Media Eclosion (%) (M:F) (mg)
(%) (days)
0% 1.0 58 100 1:1 0.60 8.0 84 31.2
2.0 6.1 80 5:3 0.56 7.0 6l 310
3.0 6.6 70 34 0.53 6.5 26 2940
4.0 7.0 50 3:2 0.48 5.5 0 26.2
L 5.0 7.7 30 2:1 0.42 5.0 0 23.7

Table 3.1- Growth and Development of Drosophila lines of 50% Yeast Diet under UV Induced Stress

Yeast Radiation Average Average Averige Average Averuge Averge
Conc. In Period Weight of Grids Grids Grids Decrease | Duration
Media (min) Larvae Covered Covered Covered in of

(%) before (e/min) | atOhes. | at 24 s, Activity | Pupation

Radiation after 24 (hrs,)

(mg) hrs.
(em/min)

%% (K1} 1.70 6.7 4.8 29 38 72.0

2.0 1.70 8.2 5.2 3.6 4.6 60.0

3.0 1.70 7.8 4.7 25 53 85.2

4.0 .70 6.8 4.1 1.2 5.6 50.4

5.0 1.70 7.6 4.4 1.2 6.4 43.2
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Table 3.2- Growth and Development of Drosophila lines of 50% Yeast Diet under UV Induced §

Yeast | Radiation Average | Percentage Male- m-ernlir_ ﬁ"-r" T Nooor Avernge
Cone, Period Duration of Pupa Female | Welght | Geotaxls Faus .ongevity
In (min) of Eclosed | Ratlo | of Fly | (enwSs) [ Produced | (days)

Media Felosion (%%) (M) {mg)
(%) (days)
S% Lo 48 100 32 0.92 10.0 182 30.2
20 5.8 80 11 0.87 9.5 116 29.5
3.0 6.0 50 32 0.82 8.5 0 26.8
4.0 6.3 40 RH 0.74 8.0 0 24.3
S0 7.0 10 1:0 0.68 7.0 0 21.0

Table 4.1- Growth and Development of Drosophila lines of 100% Yeast Diet under UV Induced Stress

Yeast Radiation Average Average | Average | Average Average Average
Conc. In Period Weight of Grids Grids Grids Decrease | Duration
Media (min) Larvae Covered | Covered | Covered in of
(%) before (cm/min) | at0 hrs. at24 Activity | Pupation
Radiation brs. after 24 (hrs.)
(mg) brs.
(cm/min)
100% 1.0 1.50 53 33 1.9 34 50.4
2.0 1.50 5.2 33 1.6 3.6 48.0
3.0 1.50 54 2.7 1.6 3.8
43.2
4.0 1.50 57 2.1 1.5 4.2 38.4
5.0 1.50 5.4 2.1 1.0 44 31.2

Table 4.2- Growth and Development of Drosophila lines of 100% Yeast Diet under UV Induced Stress

Yeast | Radiation | Average Percentage | Male- Average | Negative No. of Average
Cone. Period Duration of Pupa Female | Weight | Geotaxis Eggs Longevity
In (min) of Eclosed Ratio of Fly (cm/Ss) | Produced (days)
Media Eclosion (%) (M:F) (mg)
(%) (days)

100% Lo 4.7 90 21 0.78 8.0 116 29.2
2.0 5.0 90 5:4 0.73 7.0 82 28.6
3.0 5.7 60 21 0.62 6.5 37 25.8
4.0 5.8 40 3 0.57 6.0 0 223
5.0 6.0 20 2:0 0.51 5.0 0 19.5
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