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60 12

1A 22 32 38 25 151
2A 4 8 7 21
2B 4 2 3 13
3A 6 4 2 2 19
3B 2 2 4
3C

3D 1 3
4A 26 3 2 3 37
4 A 3 3 3 1 11
4B

4 B 2 5 10
4C 4 1 5
4 C 3 1 5 11
4D 1 3 6 10
4 D 1 5

300




60 12
1A 4 27 16 18 16 81
2A 4 7 2 12 8 33
2B 3 1 5 9
3A 15 7 5 5 9 41
3B
3C 2 1 3
3D
4A 30 13 36 17 24 120
4 A 5 2 1 8
4B 3 2 5
4 B
4C
4 C
4D
4 D

300




60 12
1A 32 16 40 21 34 143
2A 2 8 12 7 2 31
2B
3A 2 8 1 10 2 23
3B
3C 1 1 2 1 5
3D
4A 20 26 5 19 20 91
4 A 2 1 1 1 1 6
4B
4 B
4C 1 1
4 C
4D
4 D

300




H o : 1¥Fmo=n3
Tot al
4A 91(83) 120(83) 37(83) 248
4A 209(217) 180(217) 263(217) 652
Tot al 300 300 300 900
H omi=n2=n3
B D C
248/ 900 = 0.275
2 2 2 2
X =3 (f - F)* (91 -83)" (120 -83)* (37 -83)
F 83 83
= 0.840 + 16 .8609 + 25 .226 = 42 .927
f =3-1=2
X2 A = 0.995
X 2(A) =10 .60
42 .927 > 10 .60
a=0.005
H,:P =P ,H,:P <P
Z_P—P—(P—P)_ P - P
\/P(l— P)o(—1 +—1 ) \/P(l— P)o(—1 +1—)
n n n n
X X
b _ + _ 91 + 120 ~ 0.3517
n + N 300 + 300
=—91 = 0.3033 ;P :—120 =
30 300
. 0.3033 —0.41 1 _ 5 43
\/0.3517 x 0.6483 x ( + )
300 300
Z = —-2.48 < —1.645 , H,, H,; P < P




H o : 17mo=n3
H,:P =P ,H,:P > P
P - P —(P -P
7 _ (1 : )
\/P(I—P)o( + )
n n
p_ X = - V3T g o133
n +n 300 + 300
S22 o0s03 o = 2101233
300 300
L 0.3033 - 0.12331 . 003.31485 .
\/0.2133 x 0.7867 x ( N ) '
300 300
Z :5381 >1645 5 Ho, Hla
H,:P =P ,H,:P >P
P - (P - P
, ¢ P )
\/P(l— P).( n )
n
X
p - =120 £ 37 2616
n +n 300 + 300
_ 120y, = 3701233
300 300
. Z = 0.4 - 0.1233 1 1 _ g.(z)zgz _ 3 575
\/0.2616 x 0.7867 x ( n '
300 300
Z =3.575 >1.645 : H,, H
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60 12
1A 33 52 40 30 12 167
2A 13 2 10 14 3 42
2B 3 3
3A 3 2 2 4 8 19
3B
3C 1 1 1 1 1 5
3D
4A 9 2 5 10 30 56
4 A 1 1 1 1 2 6
4B
4 B
4C 1 1
4 C 1 1
4D
4 D

300

10
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60 12
1A 5 18 7 14 10 54
2A 11 5 7 10 3 36
2B
3A 11 12 6 8 10 a7
3B
3C 5 3 1 2 1 12
3D
4A 28 21 36 25 34 144
4 A 1 3 1 2 7
4B
4 B
4C
4 C
4D
4 D

300
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60 12
1A 5 33 31 10 12 91
2A 12 8 2 22
2B 3 3 2 8
3A 18 9 1 13 16 57
3B 1 1
3C 3 2 2 7
3D
4A 31 11 12 26 25 105
4 A 1 1 1 3
4B 6 6
4 B
4C
4 C
4D
4 D

300

12




H o : 1¥Fmo=n3

Tot al
4A 56( 102) 105( 102) 144( 102) 305
4A 244(198) 195( 198) 156( 198) 505
Tot al 300 300 300 900
H omi=r2=n3
1. 305/900 = 0.33888
_ 2 _ 2 _ 2 _ 2
X2==§S(f F)’ _(56-102)° (105-102)° (144-102)
F 102 102 102
= 20.745+0.088 +17.294 = 38.12745
f=3-1=2
XZ
2=0. 9X5(;)=10.60 38.12745 10.60
a=0.005
H,:P =P ,H,:P >P
P - P - (P -P
7 (1 1)
_JP(I— PYe (— + —)
n n
X X
P _ + _ 105 + 56 ~ 0 .26%3
n +n 300 + 300
P =19 _g35.p - 30 g 18
300 300
0.35 — 0.186 0.164
= = _2.13
J0.2683 x 0.7317 x 0.006 0.077
Z =2.13 > 1.645 ( , H,, H; P >P
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H o : 1¥Fmo=n3

H,:P =P ,H,:P >P
P - P —-(P -P
7 ( 1 1)
\/P(I—P)o(+)
n n
X X
b _ + _ 144 4105
n + n 300 + 300
=) =ﬂ=0.48,P _ 105 35
300 300
5 _ 0.48 — 0.35 _ 013 e
J0.415 x 0.585 x 0.006 0.077
Z = 1.6883 > 1.645 , H,,
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60 12
1A 5 18 7 14 10 54
2A 11 5 7 10 3 36
2B
3A 11 12 6 8 10 a7
3B
3C 5 3 1 2 1 12
3D
4A 28 21 36 25 34 144
4 A 1 3 1 2 7
4B
4 B
4C
4 C
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4 D

300
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60 12
1A 11 5 8 2 24 50
2A 11 5 10 9 7 42
2B
3A 9 11 11 8 3 42
3B
3C 6 7 1 3 1 18
3D
4A 22 31 27 36 24 140
4 A 1 1 3 2 1 8
4B
4 B
4C
4 C
4D
4 D

300
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60 12
1A 12 7 8 2 6 35
2A 13 7 14 9 12 55
2B
3A 10 7 9 11 9 46
3B
3C 1 3 1 5 10
3D
4A 21 35 26 28 32 142
4 A 3 2 5 10
4B
4 B
4C 1 1
4 C 1 1
4D
4 D

300

18




60 12
1A 14 16 5 6 13 54
2A 8 5 9 7 7 36
2B
3A 10 17 3 8 11 49
3B
3C 1 1 2 3 7
3D
4A 27 18 40 36 25 146
4 A 3 1 2 1 7
4B
4 B
4C 1 1
4 C
4D
4 D

300

19




60 12
1A 10 5 13 7 21 56
2A 14 11 7 3 8 43
2B
3A 5 12 2 6 3 28
3B
3C 1 1 2
3D
4A 29 30 37 43 27 166
4 A 2 1 1 4
4B
4 B
4C 1 1
4 C
4D
4 D

300

20




60 12
1A 11 17 10 10 22 70
2A 12 5 6 7 3 33
2B
3A 8 11 17 2 8 46
3B
3C 1 1 5 2 9
3D
4A 27 26 19 40 23 135
4 A 1 3 1 2 7
4B
4 B
4C
4 C
4D
4 D

300

21




60

12

1A 2 22 3 11 6 44
2A 7 3 10 6 3 29
2B
3A 9 6 12 8 4 39
3B
3C 3 5 1 1 10
3D
4A 42 21 29 32 46 170
4 A 3 1 2 6
4B
4 B
4C 1 1
4 C 1 1
4D
4 D

300
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60 12
1A 6 2 8 15 19 50
2A 11 6 11 5 3 36
2B
3A 8 2 6 7 3 26
3B
3C 1 3 5 7
3D
4A 32 50 34 27 29 172
4 A 1 1 3 1 6
4B
4 B
4C 1 1
4 C
4D
4 D

300
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1A 16 9 18 4 7 54
2A 6 9 7 10 4 36
2B
3A 5 1 3 7 11 27
3B
3C 2 1 3 1 7
3D
4A 28 40 26 37 34 165
4 A 2 3 1 3 9
4B
4 B
4C 1 1
4 C 1 1
4D
4 D

300

24




60 12
1A 13 3 7 11 11 45
2A 3 11 5 7 13 39
2B
3A 3 12 11 5 8 39
3B
3C 2 3 5 1 5 16
3D
4A 38 28 27 35 19 147
4 A 1 2 3 1 4 11
4B
4 B
4C 1 1 2
4 C 1 1
4D
4 D

300
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G G G G G G G G G G

4 A 144 140 142 146 166 135 170 172 165 147

141 149 138 143 150 145 147 142 140 139

A
170 172
1891144 140 142 146
4A
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I 165
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12

1A 4 18 38 60
2A 5 9 2 16
2B
3A 18 9 2 29
3B
3C 2 1 3
3D
4A 35 31 25 91
4 A 6 2 2 10
4B
4 B
4C 1 1
4 C
4D
4 D

210
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50 12
1A 22 18 27 67
2A 7 2 9
2B 3 3
3A 6 5 2 13
3B
3C 1 1
3D
4A 10 22 16 48
4 A
4B 2 3 2 7
4 B
4C 1 1
4 C
4D 1 1
4 D

150
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30 12
1A 16 19 8 43
2A 2 4 1 7
2B 2 1 1 4
3A 2 1 2 5
3B
3C
3D
4A 4 1 18 23
4 A 2 2 4
4B
4 B 1 1
4C 1 1
4 C 1 1 2
4D
4 D

0
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H 0 : 17o=n3
30 50 70 Tot al
1A 43(34) 67(57) 60( 79) 170
1A 47(56) 83(93) 150( 131) 280
Tot al ) 150 210 450
H omi=n2=n3
170/450 = 0.377
_ 2 _ 2 _ 2 _ 2
x2=2(f F)” _ (4334 (67-57)"  (60=79) _, 3¢.17544.57 =871
F 34 57 79
f=3-1=2
a. X° A=0. 9K5(1) =7. 380. 9X5(1) =9.
7.38<8.71<9.210a=0.025
b . 4 A
30 50 70 2.4 91 . 255:0.32:0.43
90 " 150 " 210
1A
30 50 70 .67 60 .48:0.45:0.209
90 150 210
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Abstract
The purpose of the research was to find the relationship between the fruit fly’s attraction to light (or
heliotaxis) and their genes.

Fruit flies, because of their short life span of approximately two weeks, and their simple
requirements for survival, are ideal candidates for the study. With a specially designed device "Mi
Gong" for the experiments, fruit flies could be separated and cultivated in accordance to their
preference to specific wavelengths of light. They received cross-breeding and were studied to learn
the ratio of the resulting offspring in their preference to the light. It was observed that the majority
of the fruit flies were more attracted to violet light. It was also found that the next generation of the
fruit fly inherited higher sensitivity to the light than their parents. Knowing that there could be
potential margin of errors in the experiments, the results of the study demonstrated that light, as an
external source, had limited impact to heliotaxis of fruit fly.

The study suggested that insects with heliotaxis, including fruit fly, inherited heliotaxis in their
genes. The study also pointed out the potential benefits of employing heliotaxis in many areas
especially in the agricultural development. Furthermore, heliotaxis can be utilized to study the
difference in the behavior of nightlife insects before and after the invention of manmade light

source.
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