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-~ ABSTRACT - S

The genetic effects of two plant hormones, gxbberellm
(GA3) and ethephon with the effects of two yeast strains on D.
melanogaster wild type flies were studied in four different
experiments. The doses of GA3 were 2, 5 and 10 mg/l and those of
ethephon were 0.02, 0.05 and 1.0 mg/l. In the first experiment,
hormone-treated yeast strains were applied to D. melanogaster flies,
In the second one, Drosophila flies were treated with hormones and
normal yeast strains. In the third experiment, Drosophila flies were
treated with hormones (without yeast) and in the fourth experiment,
standard Drosophila flies (free of inversions) were treated with
hormones {without yeast). Inversions In(2L)Ns, In(2L)Cy, In(2R)Ns,
In@3L)P, In(3L)M, In(3R)P, In(3R)Mo and In(3R)C were detected.
Some inversions decreased with the application of ethephon or GA3
while In(3R)Mo was not observed in the highest concentrations in
the second and t}urd treatments where either GA3 or ethephon were
applied in the 10™ generation. The fourth treatment showed that the
standard stock had the lowest thorax (24.9), and wing (57.50)
lengths at the highest doses of GA3. Using the ethephon middle
dose, the fourth treatment also had the lowest thorax length (25.4)
and wing length (57.34)} at the highest dose of ethephon. The dose
10 mg/1 of GA3 gave the highest lethal load (0.51+0.01) at the
second treatment in the 5™ generation where M35 yeast strain was
applied. The application of ethephon highest dose in the third
treatment gave the highest lethal load (0.60+0.01) in the 10
generation. Plant hormones were found to be harmful 1o flies.
Key words: Drosophila, yeast, gibberellin, ethephon, population
genetics, inversions, body size, lethal load.

INTRODUCTION

The environmental pollutants that may affect the life and
biology of different organisms are exceeding daily in our life. One
of these is the group of plant hormones which is widely used to
enhance the growth of many plants. Now, there is considerable
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interest in the roles of plant-derived compounds such as
bioflavonoids. Flavonoids are secondary metabolites synthesized
inside the plants and they are daily consumed by humans, and
different orgamisms (Middelton and Kandaswami, 1993 and
Schramm er al. 1998). Human consumption of flavonoids has been
estimated to be in the range of 1 g/day (Kuhnau, 1976) and is
increasing daily. This increasing rate of flavonoid consumption is
for many reasons. One reason is the pursuing of increased plant
flavonoid content with the intent of improving disease resistance in
plants and plant nodulation efficiency (Dixon et al. 1996). Another
reason is the use of flavonoids as food additives since they can
reduce food spoilage (Zeiger, 1993).

Although flavonoids inhibit pathology in a variety of
experimental systems, many investigators reported the harmful
effects of flavonoids (Austin er al. 1992; Bjeldanes and Chang,
1977; Ono and Nakane, 1990 and Watson, 1982). Another drastic
effect of flavonoids is the ability to alter the synthesis and
degradation of cell signaling molecules such as cyclic nucleotides,
and they could affect meiotic processes. Meiotic non-disjunction in
humans is the leading cause of human prenatal death and leads to
svndromes such as Down’s (Sherman ef al. 1994).

Drosophila was found to be able to maintain positive
epistatic relationships among loci within gene arrangements that
developed as the species adapted to a heterogeneous environment
(Schaeffer ef al. 2004). However, the precise genetic causes of the
adaptive value of inversions remain uncertain (Puig er al., 2004).
There was also negative impact on the Drosophila populations
~ studied near nuclear power plants in Mexico (Pimentel er al., 2004).

The genetic activities of gibberellin and ethephon as
environmental poliutants on D. melanogaster natural flies were
measured as well as the combined effect of these two hormones and
two yeast strains through four different experiments. These effects
were estimated using the chromosomal inversion frequencies, body
size and lethal load of treated flies.

MATERIALS AND METHODS
Drosophila population:

Samples of a natural population of Drosophila flies were

collected in nature at the Faculty of Agriculture Farm, Kafr EL-
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Sheikh, Egypt. Males of D. melanogaster were separated from
those of D. simulans and progeny test was conducted to select for
D. melanogaster offspring of wild females. The ordinary cornmeal-
molasses-agar mixture was used in this study.

Standard flies, free of inversions in the second chromosome,
were used in this study. To produce this standard stock, the
balancer stock; Curly Lobe/Plum (CyL/Pm), was used. At first,
standard males were mated to virgin females of the CyL/Pm stock.
Homozygous second chromosome flies that don't carry any
inversion that could be obtained after three matings, were screened
to be sure that they do not carry any inversion.

The CyL/Pm stock was used to detect the lethal effect of
gibberellin and ethephon. The balancer stock was used as the same
manner described before except the treated males were used.

Yeast strains:

Two Saccharomyces cerevisiae wild type strains were used
in this study, M1 (LBC 1341) and M5 (LBC 254).

Yeast medium ingredients were 0.05% yeast extract, 2%
peptone and 2% glucose. Media were sohdxﬂed by the addition of
1.5% agar.

Gibberellin (Gibberellic acid GA3):

Molecular formula C;9gH»204, was used in the form of
gibberellic acid 90%. This hormone was used in concentrations of
2, 5, and 10 mg/l (Watson, 1982).

Ethephon |(2-chloroethyl) phosphoric acid]:

Molecular formula C;HsCIOsP, was used in the form of
ethephon 50%. Three concentrations were used according to
Thomson (1992); 0.02, 0.05, and 1.0 mg/l. The plant hormones
were added to the cold medium.

Experimental procedure:

Drosophila melanogaster flies were divided into the
following four experimental groups.

Exp. I: Feeding of Drosophila on yeast treated with hormones:

Drosophila flies were fed on two hormone-treaied strains of
yeast (30 vials for each).Vials, each containing 5 m! of optimal
medium, were inoculated with 0.1 ml samples of either S.
cerevisiae M1 or M35 suspension, which were prepared in such a
way as to give equal weight / mi of each. These flies were also
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treated with three doses of each of the two hormones [15 vials for

each of gibberellin (GA3) and ethephon for each yeast strain].

Exp. II: Treatment of Drosophila with hormones and untreated
yeast strains:

Drosophila flies were treated first with the doses of the two .
hormones [30 vials for each hormone], then the two normal yeast
strains were added (15 vials for each of M1 and M5 for each
hormone).

Exp. IH: Treatment of Drosophila with hormones (without
yeast):

Drosophila flies were treated with the two hormones [15
vials for each of (GA3) and ethephon] without yeast.

Exp. IV: Treatment of standard Drosophila flies (free of
inversions) with hormones (without yeast):

The standard Drosophila flies were treated with the two
hormones [15 vials for each of GA3 and ethephon] without yeast.
Cytological studies:

Salivary gland chromosomes were studied in squash
preparation of salivary gland dissected from third instar larvae and
stained with aceto-lactic orcein. The observed inversions were
identified using salivary chromosome maps Lindsley and Grell
(1967). Estimation of the inversion frequencies was based on
cytological analysis of ten larvae for each vial.

Characters measured:

To study the effect of the two plant hormones and yeast on
the body size character, thorax and wing lengths were chosen. The
two traits were measured under an ordinary microscope using an
ocular micrometer.

Data analysis:

The Chi-square distribution (xz) was used to test for
inversion significance according to Spiess (1977).

Genetic load due to lethals (L) has been calculated in the
following manner; according to Chung (1962). The chance of
surviving a lethal (1-x) and the load (L) are defined as:

l1-x=et orL=-In(1-x),
where X represents the proportion of the lethal chromosomes in the
homozygous condition. The variance of the estimated L was
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calculated as Vx/(1-x)> where Vx is the empirical variance of the
mean of X within populations.

Analysis of variance was carried out to test the significance
of differences between yeast and between hormones.

RESULTS AND DISCUSSION
" 1- Inversion frequencies and distribution: o '

Eight different paracentric inversions; (2L)Ns, (2L)Cy,
(2R)Ns, (3L)P, (3L)M, (3R)P, (3R)Mo, (3R)C, have been detected
in the natural collected population of D. melanogaster which was
used as control. These gene arrangements were found only in
heterozygous condition in the F; of the wild collected flies. The
inversions were distributed on the second and third chromosomes.
1-1-Hormone treatments and Hormone-treated yeast:

Yeast strains were treated first with each of the two
hormones then they “wvere applied to Drosophilu flies. The effects of
this tfreatment after 10 generations are presented in Table (1) and
Figure (la).

The treatments of GA3 and GA3 treated M1 yeast strain
caused inversions (2L)Cy and (2R)Ns 1o be significantly decreased,
frora the control, by 55% and 61%, respuciively at 10 mg/l.
Taversion (3R}Mo was not cuserved at any concentration. When V5
GA3S-treaied-yeast strain was applied, in(ZL)Cy and In(2R)Ns
encountered highly significant decrease of 68% and 74%,
respectively from the control at 10 mg/l. Inversion (3R)Mo
significantly decreased, from the control, by 85% (10 mg/1).

When Drosophila flies were treated with M1 ethephon-
treated yeast strain, inversions (2L)Cy and (3R)Mo significantly
declined, from the control, by 68% and 85%, respectively, at 1.0
mg/l. Inversion (3L)M was not observed at the highest ethephon
dose. The most affected inversions with the application of
ethephon-treated M5 yeast strain were (2L)Cy, which encountered
highly significant decrease of 68%, (2R)Ns, (3R)P and (3R)Mo
which significantly decreased, from the control, by 62%, 87% and
85%, (1.0 my/l), respectively.

1.2. Treatment of Drosophila with GA3, ethephon and
untreated yeast: '
The data in Table (2) and Figure (1b) show that afier GA3
treaimen! with untreated-M1 yeast strain, inversions (2.)Cy and
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(2R)Ns significantly decreased, from the control, by 58% and 71%,

respectively (10 mg/l), In(3R)Mo was not detected also with

untreated-MS5 application. The application of untreated-M35 gave the

only significant decrease 77% to In(2R)Ns.

Table (1): Effects of gibberellin and ethephon treated-yeast strains
on the chromosome inversion frequencies (as
percentages) of D. melanogaster in the 10™ generation.

Gibberellin (GA3)
. M1 M5
hversion | 1 T 5 me/l |10 me/t| 2 mefl | 5 mgl [10man] “o"!
(2L)Ns 1.5 5 7.5 5 2.5 5 3
(2L)Cy 20 20 17.5* 20 17.5% 12.5%* 39
(2R)Ns 17.5* 20 15* 20 15% 10** 39
(3L)P 15 15 10 15 17.5 12.5 27
(3L)M 10 2.5 5 10 2.5 7.5 9
(3R}P 5 10 5 10 5 7.5 19
(3R)Mo i R - 5 i 2.5% 17
(3R)C 22.5 22.5 22.5 12.5% 25 15 3]
Ethephon
Inversion M1 J M> Control
0.02mg/10.05mg/11.0 mg/l} 0.02mg/1 |0.05mg/1{ 1.0 mg/]
(2L)Ns 5 5 5 7.5 5 5 3
2L)Cy 20 15* 12 5%+ 20 j5* 12.5%% 36
{2R)Ns 20 22.5 22.5 225 20 15% 39
(3L)P 22.5 10 10 15 17.5 i5 27
(3L)M 5 10 - 7.5 2.5 7.5 9
(3R)P 5 10 5 i0 7.5 2.5% 19
(3R Mo 3 3.5% 2.5% 2.5% 2.5% 2.5% 17
(3R)C 25 12.5% 20 22.5 15 17.5 31
' Total no. of examined chromosomes
[ 40 | 40 | 40 | 40 | 40 | 40 | 100

Table (2) shows that when ethephon and untreated-M1 yeast
strain were applied, the most affected inversions were (3L)M and
(3R)Mo where In(3L)M was not observed at the highest
concentration and frn(3R) Mo was not observed at any concentration.
With ethephon and untreated-M5 yeast strain, only In(3R)Mo was
not observed at 0.05 mg/1 and 1.0 mg/l. Third chromosome
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inversions decreased in frequency through the middle and highest
ethephon doses.

Table (2): Effects of GA3, ethephon and the untreated-yeast strains

on the chromosome inversion frequencies (as
percentages) of D. melanogaster in the 1" generation.
' Gibberellin (GA3)
Inversion Ml M5 Control
2mg) | 5mgd | 10mg/ | 2mg | 5mg/l | 10 mg/!
(2LjNs 7.5 10 7.5 5 5 5 12
(2L)Cy | 15% 17.5 15% 17.5 20 20 36
(2R)Ns 17.5 17.5 10% 17.5 17.5 12.5% 35
(3L)P 10* 125 125 125 12.5 12.5 28
(3L)M 7.5 5 5 5 1.5 5 12
{(3R)P 15 17.5 15 5 5 2.5 11
(3R)Mo . - - - - - 18
(3R}C 15 17.5 15 17.5 15 15 25
Ethephon
Inversion Mi M> Control
0.02mg/1[0.05mg/i| 1.0 mg/l §0.02mg/1{0.05mg/1| 1.0 mg/
(2L)Ns | 15 10 75 5 5 15 12
(2L)Cy 15% 15* 15% 20 20 20 36
{2R)Ns 15% 15*% i0* 15 17.5 17.5 35
(3L)P 17.5 12.5 12.5 15 17.5 10+ 28
(3L)M 2.5 2.5 - 1.5 5 2.5 12
(3R)P 15 15 i5 5 25 2.5 1
{3R)Mo - - - 25 - - 18
(3RIC i5 15 l 15 20 25 17.5 25
Total no. of examined chromosomes
[ 40 [ 40 1 a0 | 40 [ 40 | 40 T 100
1.3- Treatment of Drosophila with GA3 and ethephon (without
yeast):

Table (3) and Figure (2) show that with the application of
GA3, the most frequent inversions; (2L)Cy and (2R)Ns,
significantly decreased, from the control, by 72% and 73%,
respectively (10 mg/l). Only In(3R)Mo exhibiled a severe
elimination from the base population.

Ethephon application did not score any significantly decrease
in any inversion, from the control. Inversions (3R)Mo was not
observed at any concentration.
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Table (3): Effects of gibberellin and on ethephon the chromosome
inversion frequencies (as percentages) of D.
melanogaster in the 10" generation.

Gibberellin (GA3 Ethephon

2mg/l Smg/] | 10mg/l |Control}0.02mg/110.05mg/l| 1.0mg/] | Control

(2L)Ns 1625 8.75 | 6.25 17 875 1 875 | 50 | 11

eLCy $100) 100 | 875*{ 31 150 | 125 | 100 31

(2R)Ns (11250 10.0 1 8.75* 33 12.5 12.5 11.25 33

{(3L)P 1251 11.25 | 1L.25 27 11.25 10.0 10.0 27

Inversion

(LM 13755 625 5.0 8 7.5 5.0 8.75 8
(3R)P 5.0 5.0 5.0 13 2.3 50 3.75 13
{3R) Mo -- 13 - - - 13

GBRIC 1501 100 | 150 31 15.0 11.25 15.0 31
Total no. of examined chromosomes

] 80 ] 80 | 80 [ 100 ] 8 [ s | 80 | 100

‘@ (2L)Cy O (2R)Ns @ (3L)P £ (3R)Mo |

35‘!

FrecLeoy %

Gibberllin mg/l Ethephon mg/l Control

Figure (2). Effects of gibberellin and on ethephon the ¢hromosome
inversion frequencies of D. melanogaster.
1.4- Treatment of the standard stock of Drosophila with GA3
and ethephon:

The data in Table (4) show that with GA3 application, the
second chromosome inversions emerged but they maintained low
frequencies. The data also show that when ethephon was used,
In(2L)Ns increased to 3.75% (1.0 mg/l), In(2L)Cy to 10% (0.05 and
1.0 mg/1) and In(2R)Ns to 12.5% (1.0 mg/).

These results revealed that Drosopkila flies needed these
inversions when they were treated with cthephon hormone to
maintain their survival. This may be due to the selection advantages
~ in favor for the genes included inside these inversions.
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Table (4): Effects of gibberellin and ethephon on the second

chromosome inversion frequencies of D. melanogaster
standard stock in the 10™ generation.

Gibberellin (GA3) Ethephon
Inversion | 2 mg/l | 5 mg/l {10 mg/ljControlf0.02mg/110.05mg/1{1.0mg/l! Contro}

CLNs [375) 25 [ 50 - 25 [ 25 [375] -
@Lcy | 50 | 625 [ 875 - | 375 | 100 |100] -
@GRNs | 375 75 | 875} - 25 | 625 {125} -

Total no. of examined chromosomes
20 80 80 100 30 80 80 10¢

Plant hormones are very useful to maintain plant life cycle,
however, it has been recently discovered that the extensive use of
hormone extracts, as a plant growth enhancer, may cause harmful
effects on human and animal life

The results showed that the application of both gibberellin
or ethephon affected the most frequent inversions; (2L)Cy, (2R)Ns,
(3L)P and (3R)C. These four inversions faced a severe reduction
more than the half of their observed frequencies in the control flies.
The most affected inversion was (3R)Mo which was eliminated
from the populations.

These alterations in gene arrangements have the ability to
cause a tremendous reduction in fly fitness. The fly needs these
inversions to keep certain genes intact together. Flies use these
inversions to cope with the surrounding environment and utilize the
available food components. The reduction in inversion frequency
caused by the climination of inversions like /n(3R)Mo let the flies
imbalance with the environment and end with their death.

Brown (1980) and Watson (1982) were the first researchers
who introduced the mutagenic activity of flavonoids and other plant
hormones to the research community. Watson {1982) revealed that
flavonoids can be considered mutagenic compounds to D.
melanogaster which caused high frequency of lethal males.

Selection can act in favor or against certain inversion.
Adaptive changes in nature occur by a variety of mechanisms, and
Drosophila’s chromosomal inversion is one of the first studied
examples. However, the precise genetic causes of the adaptive value
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of inversions remain uncertain (Puig et al., 2004). Drosophila
inversions have emerged as suppressors of recombination to
maintain positive epistatic relationships among loci within gene
arrangements that developed as the species adapted to a
heterogeneous environment (Schaeffer er al. 2004). Megeed et al.
(1997) pointed -out that selection acted -against /(2LJNS in
Drosophila natural flies after exposing the flies to monosodium
glutamate. The rate of evolution depends on the ability to detect
selection at several genes rearrangements (Mousset ef al., 2003).

The genetic effects of GA3 and ethephon were profound
especially after the application of higher doses. These severe effects
resulted in the elimination of one cosmopolitan inversion; (3R)Mo
and in the decreasing and selecting against the other inversions;
(2L)Cy, (2R)Ns and (3R)P. Sclection agamst tne advantage of some
inversions means that fltes do not need any of the genes located
inside the disappeared inversions.

The effect of treated-yeast strains did not differ from those
of untreated-yeast strains. The M1 strain gave more effects when it
was treated with GA3 than M35 strain.

Flavonoid plant pigments are an integ ai part of the human
dier Although potentially negative mitotic 2ffects of flavonoids
wer2 obscrved, investigation into genetic cffects of flavonoids has
been neglected as well as their effects on Drosophila chromosomal
inversions. As flavonoids affect cell signaling and DNA replication,
and because the flavonoid content of the human food supply is
being increased, determining the effects of {lavonoids on
chromosomal inversion fidelity is important. The mutagenic activity
of flavonoids were detected (Bjeldanes and Chang, 1977; Maruta ef
al., 1979; Brown, 1980; and Watson, 1982)..

Carver et al. (1983) indicated that flavonols induced
chromosomal aberrations in Chinese hamster ovary celis. Mitcheil
et al. (1993) found that plant flavonoids inhibited the wandering
stage larvae of D. melanogaster. Baker et «l. (1998) found that
naringenin, quercetin and kaempferol inhibited estrogen inding to
AFP in rats. A significant effect was observed on the number of
offspring; F, and F. generations of flies raised on a quercetin diet
than flies raised on a contro} diet (Schramm et al., 1998).
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Since there are no any other documented studies on the
genetic effects of plant hormones on Drosophila chromosomal
inversions, we may compare the results of this study with those of
Carver et al. (1983) on Chinese hamster where they reported a
significant increase of chromosomal aberrations by quercetin,
kaempferol and galangin. The results of this study cléarly showed
the negative effects of gibberellin and ethephon on inversion
frequencies in D. melanogaster. Some cases of inversion reductions
were observed as In(2L)NS or In(3L)M and even the elimination of
In(3R)Mo. As plant hormones may be considered as food additives
in the dietary of human or animal food, the results of this study can
be compared with those of Megeed et al. (1997) who found that
glutamtic mono-sodium affected the frequencies of chromosomal
inversions and resulted in the elimination of In(2R)NS in D.
melanogaster.

The reduction of inversion frequencies may be harmful to
Drosophila flies since these flies need the genes intact within the
inversions and would end with the decrease of heterozygosity
conditions of the base population. When heterozygosity is reduced
in a population, this population will be less homeotic or co-adapted
to the surrounding environment. Plant hormones are useful to
maintain plant life cycle, however, it has been recently discovered
that extensive use of hormone extracts as a plant growth enhancer
may cause harmful effects on human and animal life.

2- Body Size:
2.1-Hormone treatments and Hormone-treated yeast:

The data in Table (8) show that the GA3 dose of 10 mg/l
caused a reduction in both thorax length (29.23) and wing length
(63.44) compared with 2 mg/l which gave the highest values (31.17
and 65.44) for thorax and wing, respectively.

The dose of 1.0 mg/l of ethephon had the lowest values
((28.60 and 64.10) for thorax and wing lengths, respectively.

The data clearly indicated that the observed measures of
thorax and wing lengths decreased by concentration increase.
2-2-Treatment of Drosophila with GA3, ethephon and untreated

reast:
:{Nhen GA3 was used with the untreated yeast strains, it reduced
thorax and wing lengths to 26.43 and 57.42, respectively, 10 mg/l,
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while the control gave values of 28.83 and 64.43 for thorax and
wing lengths, respectively (Table 8).

These reductions were more than those of the treated-yeast in
the former experiment. When ethephon was used with the untreated
yeast strains, it caused a reduction in both thorax and wing lengths
to 27.25 and 59.36, respectively, at 1.0 mg/l, compared with the
control (Table 8).
2.3-Treatment of Drosophila with GA3 and ethephen (without

yeast):

In the third treatment, 2 mg/l had the highest value of thorax
length (28.56) whereas the concentration of 5 mg/l had the highest
value of wing length (63.66). On the other hand, the concentration
of 10 mg/l had the lowest values (26.56 and 59.86) for the thorax
and wing lengths, respectively (Table 8). These results showed that
GA3 application alone had lower effect than that when it was
applied with the untreated yeast.

The ethephon dose of 0.02 mg/l had the highest value of thorax
length (26.88) whereas the concentration of 0.05 mg/l had the
highest value of wing length (63.10). On the other hand the
concentration of 1.0 mg/l had the lowest values (25.70 and 57.74)-
for the thorax and wing lengths, respectively (Tuble 8).

These results showed that ethephon application was not
affected by either the treated or the untreated yeast strains.
2.4-Treatment of the standard stock of Drosophila with GA3 and

ethephon:

The dose 10 mg/l of GA3 had the lowest values (24.90 and
57.50) for thorax and wing lengths, respectively (Table 8). The data
revealed that the observed measures of thorax and wing lengths
decreased by the increase in GA3 conceniration.

Ethephon dose 1.0 mg/l had the lowest value of wing length
(57.34) whereas the dose 0.05 mg/! had the lowest value of thorax
lgngth (25.40), while the dose 0.02 mg/l had the highest values
(27.50 and 59.54) for the thorax and wing lengths, respectively.
These results agree with those in the former experiment.

The results revealed that GA3 application alone with
untreated yeast and its application to the standard flies gave the

highest reduction in both thorax and wing lengths than any other
treatment.
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Table (8) : Effects of GA3 and ethephon on wirg und thorax lengths of D. melanogaster.

Doses

(mg/1)

Plant
Hormone

Hormone-treated yeast

I

Hormone treatntent with @ Horimone treatment without
untrealed yeast

yeast

Hormone treated Drosophila
standard stock

Thorax

Wing

Thorax

Wing

Thorax

WinE

Thorax

Wing

2

31.17+0.21a

65.44+0.3%9a

27.58+0.24a

59.53+0.46a

24.56+0.32a

63.12+:0.6% 8

26.90+0.36a

59,98+0.64a

GA3 5

30.25+0.21b

65.24x0.39a

27.81+0.24a

59.71x0.46a

28.06+:0.32 a

63.6620.69 a

26.14+0.36a

58.10+0.64 ab

10

29.23:021¢

63.44+0.39 b

26.43+0.24h

574320 46b

26.56+0.32b

59.86+0.69 b

24.90+0.36b

57.50x0.64b

0.02

29.75+0.21a

67.64=0.39a

28.34x0.24a

60.82+0.46a

26.88+0.32a

62.10+0.69 a

27.50+0.36a

59.54+0.64a

Ethephaon | 0.05

28.94+0.21b

64.66:+0.39b

28.06+0.24a

59.47:0.46a

26.68+0,32a

63.10£0.69 a

25.40+0.36b

57.64+0.64b

1.0

28.60+0.21b

64.10+0.39b

27.25=0.24b

59,360,464

25.70+0.32b

57.740.69 b

25,46=0.36b

57.34=0.64b

Control

32.66+0.12

70.30+0.22

28.83+0.14

64.434+0.27

29.37+0.16

64.39+0.34

29.70£0.18

65.06+0.32

Table (9). The pooled analysis of variance of the effects of different sources and their interactions on both
thorax and wing lengths in D. melanogasier natural population:

] . - Thorax length Wing length
Source of Yarlagce D\.If. NS F S, F
Hormones (H) 2 2006.5855 17238.707G, | 8723.4951 | 1363.1739,
Doses (D 6 784.3461 6738.3685,, |3242.6645 506.7138,,
Treatments (T% 3 1522.1713 13077.0734Q, 6132.7089 1 958.3256,,
Yeast Strains (Y) 2 364.1132 3128.1203,, 1678.2534 | 262.2517,,
Rep}l{wates 4 820.2398% 7046.7337,, 2062.4518 | 322,2883,
XT 6 150.1025 1289.5404,, 186,3117 29.1139,,
HXY 4 1053.3439 9049,3462,, 1159.6233 181.208},
DXY 12 142.1561 1221.2723, 20.4132 3.1899,,
DXT 18 56.3624 484.2131 106.2861 16.6088
Error 2647 0.1164 6.3994
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The results from the pooled analysis of variance, Table (9),
show that there are sigrificant effects on thorax and wing lengths.

Results summarized in Table (10) show that there was no
significant difference between both hormones on thorax and wing
lengths, the two hormones significantly decreased both thorax and
wing lengths. of D. melanogaster natural flies. The resulis from
Table (9) also show that there were highly significant effects of the
six different doses on both thorax and wing lengths. Data in Table
(10) show that the two highest doses of GA3 and ethephon
significantly decreased thorax length. These two doses were
significantly differed from the other doses.

This trend was also true for the effects of both GA3 and
ethephon on wing length. While the effects of both higher doses of
the two hormones were significantly different from the control, they
were not significantly different from each other.

The results also showed that there was significant difference
between the effects of the two yeast strains {Table, 9). Also, dat. in
Table (10) presented that the second strain had more significant
decreasing effect than the first yeast and the control. The second
strain significantly decreased the thorax length of D. melanogaster
natural flies. The second strain had more severe significant effect on
decreasing the wing length (61.32) than the first strain.

The fourth experiment gave severe significant reduction to
thorax length (from 30.52m, control, to 27.50) comparing to the
other treatments (Table, 10). The second experiment gave similar
results with the third experiment.

.. The second and fourth experiments had more effects on
reducing wing length to 61.06 and 60.95, respectively (Table, 10),
than the the first experiment (66.85) and third one (62.89).

: The results showed that there were highly significant effects
for the interactions between hormones and yeast strains, between
concentrations and yeast strains and between hormones or their
concentrations and the four different experiments (Table, 9). While
Drosophila body size was found 1o be significantly affecied by the
two hormones, the two yeast strains and the four experiments, it
was supportive to find that their interactions were also significant.

Although there was a significant reducing effect between the
two yeast strains on both thorax and wing lengths, they did not have
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a significant effect on thorax or wing lengths when they were
treated first with both hormones.

Table (10).The mean cffects of GA3, ethephon and two yeast
strains on D. melanogaster thorax and wing lengths.

Thorax length T Wing length
" Hormones ’
1 2 | Control 1 2 Control
27.99:0.0934 | 27.88£0.0891'|30.5220.0990] 61.3620.1818 |61.60+0.1844|66.87+0.1573
M. S. L.S.D. (0.01) M. S, . L.S.D. (0.01)
2006.5855" . 0.3425 8723.4951" . 0.6377
Yeast Strains
1 2 Controt 1 2 Control
29.36+0.0821 [27.88+0.0961 [28.9420.0547 [63.1550.1793  |61.32+0.2482 [64.11+0.1560
M.S. L.S.D (0.01) M.S. L.S.D (0.01)
364.11327° 0.3678 1678.2534" 0.6876

Concentrations

Gibberellin (mg/)| Ethephon (mgfh) |[Gibberellin {mg/1) Ethephon {mig/l)

2 5 10 10.02]005] 1.0 2 5 10 | 002 | 005 10

28,7028 22:L127.042178 554127 85+ 27.25% 162.364161.734{59.98%| 62.90+ |61.71+60.204
0.1087}0.1087{0.1087]0.1087{C.1087] 0.1087 [0.302910.3029|0.3232] 0.3030 ]0.3325[0.3035

Control

30.52+0.0666 66.87+0.1573
M.S. L.S.D (0.01) M.S. L.S.D (0.01)
7843461 0.5840 3242.6645" 1.0905
Treatments
1 2 3 4 1 2 3 4

30,62 | 2799+ 28.06+ 27.50+  [66.85+ 61.06= | 62.89% [60.95%
0.0696 | 0.06%6 0.0948 0.0963 10.1578 0.1740 | 0.2546 10.2778

M.S. ~L.5.D.(0.01) M.S. L.S.D.(0.01)

152217137 0.3381 6132.7089 0.6333

Many investigators reporied this effect of yeast on
Drosophila. Dobzhansky and Levene (1955) found that exposure of
D. pseudoobscura flies to different species of yeasts and different
temperatures gave significant variable variability of homozygous
and heterozygous flies. El-Helw and Ali (1970) assured the
significant effect of two different yeast species on Drosophila flies.
Also, Moreover, McDonal and Ayala (1974} exposed D.
pseudoobscura natural flies to different yeast types and these flies
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retained more genctic variability than other factors like varying
food or light.

Also, Good and Tatar (2001) showed the relationship between
the adult dietary yeast programs with the mortality rate and life span
of Drosophila flies. Ueda and Kidokoro (2002) found that there
were aggressive behaviors of Drosophila flies when they were fed
on food containing yeast than when they were on food did not
contain yeast.

These different results assured the relationships between
Drosophila flies and yeast. The changes of yeast strains strongly
affect the behavior, mortality rate, life span, reproduction,
chromosomal inversions and even the size of Drosophila flies. The
results of this study approved this kind of relationship. The
application of different yeast strains significantly affected the
frequencies of chromosomal frequencies and Drosophila body size.

The decreasing effects of GA3 or ethophon on thorax and
wing lengths, reported here, were presented before by Bjeldanes
and Chang (1977) who reported that quercetin was mutagenic and
Maruta et al. (1979) who found that quercetin and Kaempferol were
proved to have mutagenic activities.

3- Lethal Load:
3.1- Gibberellin treatments:

The data in Table (11) show that the highest estimate of
lethal load was found when M5 yeast strain was treated first with 5
mg/L*of GA3 in the fifth generation (0.5740.03). There was not any
significance between the three GA3 concentrations when they were
.applied to the M1 yeast strain. On the other hand, when M5 yeast
strain was applied, there were significant differences between the
three concentrations. In the tenth generation, the highest lethal loads
were recorded when M35 yeast strain was exposed to both the 5 and
10 mg/1 doses, but they were not significant.

In the second experiment there was not any significant
record in both generations. The highest estimate of lethal load was
recorded in the fifth generation afier the application of 2 mg/] (0.56
+ 0.01) and M1 yeast strain.

There was only one case of significance in the fifth
generation of the third experiment.
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Table (11): Léthal load estimates, their standard errors and the mean square values in D. melanogaster

natural population after the treatment with GA3 and ethephon and two yeast strains.
' . .. [Hormone  treatediHormone ireated|
Hormone-treated yeast Horwmaone treated Drosophila with \Drosophila  without|Drosophilu
untreated yeast .
. east tandard stock
Plant | Doses - -
generation generation ) . ]
hormone | (mg/1) - generation Generation
Slh loﬂi Slll ]Oth .
M1 M3 M| M5 M1 M35 M1 M35 5" 10" 5% 10"
0.510.02}0.5140,01 | 0 440,03 | 0.43%0.03 | 0.56+0.01 | 0.49+0,02{0.45£0.02{ 0.41£0.00 || 0.45+0.01 | 0.47+0.03 | 0.44+0.03 |0.43£0.03
GA3 5 [0.4620.02(0,5760.03 | 0.4420.01 |0.48+0.03]0.5320.02 | 0.5420,01 | 0.4920.03 | 0.442004 | 0.42:0.01 | 046004 || 0.4720.04 |0.4750.04
10 10.49+0.02(0.47£0.01 | 0.47£0.03 [ 0.48+0.04 ] 0.50+0.03 [ 0.5120.01 [ 0.50£0.03 [ 0.50+0.03 || 0.48+0.02 | 0.4120.03 || 6.45+0.03 {0.48+0.03
M.S "0.0382 | 0.1217* | 00148 | 0.0033 || 0099 | 00076 | 00032 | 010643 0.0044 * 0.003 00149 | 0.0032
LSD (0.05) 0.1341 00194
0.02 [0.50£0,02|0.47£0.03 |0.49+0,08 |0.47+0,03 0.49£0.03 [0.48+0.02 [0.4320.01 104240.02 [0.4820.02  [0.4440.03  [0.4420.03 [0.44£0.04
Ethephon| 005 [0.52+0.02(0.5240.02 (0.5120.02 |0.4820.03 0.44+0.02 [0.5420.02 {0.4420.03 [0.46+0.03 [0.5120.01  [0.5120.04 [0.51£0.04 0.50+:0.04
1.0 [0.49£0.02}0.5620.01 10.5120.03 [0.51+0.02 [0.51£0.03 [0.53£0.02 [0.50£0.04 [0.55+0.0) J0.5k0.01  [0.60£0.00 [0.5720.05 }0.5040.04
M.S 200161 §0.0019* | 0.0068 0.0013 0.1136 | 0.1033 0.0078 | 0.2261%* 0.0021 0.2404 * 0.0076 0.0067
LSD (0.05) 0.0342 0.0397 0.0538
Control 0.42 £0.,004 0.42 £ 0.004 042 £0.004 0.41 0,003 0,440,013 | 0.4120.01 [ 0.40+0.01 |0.4120.03
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The highest scores of the lethal load were recorded in both
the fifth generation of the third experiment and the tenth generation
of the fourth experiment with the application of 10 mg/l
(0.48+0.03). The highest lethal load in the fourth experiment was
recorded for the highest dose of 1.0 mg /1 in the fifth generation
{0.57 + 0.05, Table 11).

3.2- Ethephon treatments:

The dose of 1.0 mg / 1 gave the highest significant lethal
load (0.56 £ 0.01) in the fifth generation comparing with the other
doses in both generations for the first experiment (Table 11). In the
second treatment, the dose of 1.0mg /] also gave the highest and
highly significant lethal load (0.55 £+ 0.01) in the tenth generation
comparing with the other doses in both generations. In the third
treatment, also, this higher dose of ethephon (1.0 mg /1) gave the.
highest and significant lethal load (60 %) in the tenth generation.
The highest lethal load in the fourth experiment was recorded for
the highest dose in the fifth generation (0.57 £ 0.05). Watson (1982)
found that quercetin and kaempferol gave sex-linked lethal in
Drosophila. This finding, along with other studies which confirmed
the mutagenic activity of plant hormone (Austin er al 1992;
Sherman ef al 1994 and Schramm ef al 1998) confirmed our results.

Plant hormones were found to be harmful to flies in
changing the frequencies of chromosomal inversions even caused
the elimination of one inversion; In (3R) Mo. They also caused
reduction in flies body size and they were lethal
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