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Table 1.

Bom R % & 24 B—I

Frequency distributions of length of pupae of the common housefly, Musca

domestica vicina Macquardt, reared with the seven kinds of containers having the
diameters of 4, 5, 6, 7, 8, 9 and 10cm under the larval densities of 200, 300 and 400 individuals.,

wanb NN BN E R vt o -

Diameter of : S ,
e Ty 4 5 7, 6 8 4| 7 6 10 10 4 9,5 9 6 8 10 5 -9 7 8
435 1.
4.5] 1
45.5
46.5 -
47.5| 2 2 ‘1 1- 1
48.5 |. 1 2 1
9.5 2 . 1 1 1° 1 :
50.5| 2 1 . - 2 1 , 11
5.5| 5 1 1 6 1l 3 1 1 1 1 ‘
525 7 . 6 1 6 3 4 2 1 1
53.5| 9 1 5 1 6 1. 3 9 20 1 2 14 1 1 1 1
545 8 1 1 2 6 11 1 6 4 1 1 2 1 2 "3 1.2
o |55.5] 9/ 2 1 3°6 21 2 5 6 4 1 '3 4 4 1 3
Q|565] 14 3 2.2 2 21 -2 3-8 8 6-4 7 1 4 5 7 2 '3
‘| |575| 14 4 5 5 417 3 3,61 7 5 2 3 616 3 5 1 3°
58.5| 14 7 4 5 9 19 2. 91521 14 8 6 2 9 18 6 4 3 7
59.5{ 18 8 6 8 5°24 3 5 8 17 26 100 9 -6 3 24 18 5 15 3 11"
60.5| 15 15 ‘9| 6 7 15| 2 12 4 20 17 10 17 8 9 20 17 7 11 7 9
6.5| 8 11 10, 8 18 16| 6 -9 10 34 15 18 21 23 14 21 24 1716 8 13
625 o9 27 11| 20 12 -8 10 13 13 29 24-23 36 20 20 30 22 22 28 13 19
63.5| 7 31 20 14 17 11 14 22 12 20 10 24 -24 .39 19/ .24 20 23 21 27 19
64.5| 3 24 24 21 19 8 13 25 22 13 8 23 19 27 23 27 14 26 14 23 22
65.5| 3 18 23 18 20 4 28 35 321 9 7 19 19 20 28 11- 8 13 .11 .23 20
6.5/ 1 9 26 12 11 1] 23 21°18 3 ‘6 12 13 11 120 9 5 20 5 27 13
67.5 7 13 16 9 | 35 13 23 3-1 120 3 8 19 7 1 9 6 19 11
68.5] 1 5 100 13 6 | 25 10 13- 2- 2 3.5 6 1 10 10 7
69.5 111 9 9 21 5 6 1 1 1.1 5 5
~ 70.5 1,2 3 6 6 1 L o2 2| 11 21
g 71.5 5 3 2 1 1 2- 1 1 1 3
£ 72.5 1 : 2 1 [ o , e !
‘S |TTeotal | 153 177 183 170 162 177) 192 180 186] 196 190 194] 187 188 166| 195 186 164] 158 181 170°
9 40.5] 1 '
= 4.5 1-
£ 42.5 , 1
ot 435 7 1 _ 1
~ 4.5| 4 1 1 2 1 2 1
4 45.5| 4 , 1 1 2 1 1 : 1
g 46.5 5 1 1 1 201 3 1. , 1 .
3 7.5 7 1 1 1 5 .- 1 1 1]
@ 48.5) 4 1. 5° 1 - 1 3 1 3 2 4 2
= 49.5| 8 1 2 3 4 2 11 3 7 1 . 4 4 1
o 5.5 11 1 2 1 1 9 1 2 8 3 6 1 2 6 4 .
51.50. 5 3 | 1 6 12 1 7.6 12 5 1 1 2.6 5
525 -6 2 6 1 5 17| 1 2 8§ 10 17 4 -4 ~ 15 9 1
535/ 8 5 10 1 10 23 2 4 16 :20 14 4~ 9 112 4 1
55| 25- 4 5 3 9 211 1 1 21 20 2L 9 2 5 4 11 12 1
. |s5.5| 16 8 5 2 6 22 4 -5 20 2817 10 1 7 -2 9 |12 2
S |s6.5| 3 18-.8 4 1525 4 6 33 2¢ 21 13 1 14 1 6 28°2.17 5
®l57.5| 2616 15 5 25 25| 8 12 270 34 15 14 1 25 3 4 30 11 19 5
58.5| 26 28 18 13 27 33 18 18 26/ 44 22 20 5 22 7/°10 24. 3 25 9
59.5| 21 36 20 17 33 23] 24 19 34/ 27 20 35 10 35 100 9 28 6 29 14
60.5 9 37 250 18 32 15! 20 22 18/ 14 18 26 5 21 3 22 18 11 21 16
6L.5| 8 30 31 26 34 10| 22 34 11| .14 14 22| 23 41 26 24 22 14 26 28
625 4 20 37 30 290 2| 26 35 7 14 7 25 21 37 34 32 15 21| 14 25
63.5| 4 18 24 45 19 2/ 26 23 4 2 7 21 32 20 21 33 8 19 19 41
645| 1 23 24/ 34 11 .| 35 28 11 1 3 20 45 12 31 35 6 28 3 45
65.5 6 14 22 6 28°20 .2 1 6 15 3 25 25 3 20| 8 27
66.5 1 12 18 2 25 14 3 29 271 28 sl 5 20 -
67.5 3 9 7 2 15 12 .1 1 33 21 14 100 1 17
68.5 2 2 7 9 2 19 23 14 1 22 6
69.5 1 4 5 7 13 18 2 9 2
70.5 1 4 9 2 3 1
71.5 , 1 6 7 5| 1
72.5 1 1 4 2 1 1
73.5 : 2 3
74.5 2 -~ 2. ﬁ
Total | 247 272 272] 263 275 252 270 277 264| 273 220 249] 274 261 273] 270 254 218 241 268 230




Bt c# N 24oB—

Class mark ‘(1 unit=0.098 mm)

a5 | 1 3 1
142.5 2 . S 1-1
43.5 1 2 -2 3 1
4.5 | - 11 1 1 1 2 6 1 3
45.5| . 1 1 2 1 1 11 3 6 3
465 - 1° 2 1 - 3 2 2 1 1 1 9 2 5
47.5| 2 1 2 1 1 12 2 2 1 2 3 3 1 710 7
48.5| 2 2 3 3 3 1 1.2 1 4 1 5 5 6 5 6 6
49.5| 2 1 1 3 3 190 2 2 4 3 1 223 1 6 7 6
505({ 3 1 1 2 2 5 4 16 9 1 11 1 5 7 2 1 112
51.5 | 4 , 4 7 2 28 7 6 3 9 4 7 3 4 3 4
525! 13 1 3 . 10 2 23014 6 & 2 8 6 516 3 4 6 5
535( 22 2 1 1 118 10 2 54 25 11 .8 3 14 1 423 20 5 5 3
55| 21 4 8 5 2 24 15 136 19-9 9 2 18 3 10 29 8§ 4 5 6
55.5| 23 4 11) 1 4 36 14 1 34| 18 28 14 5 27 4. 6 22 3 11 1 2
o{56.5( 35 2 8 4 10 37, 21 3 29/ 38 33 25 7 29 8 ‘4 28 4 1 2 4
S |57.5| 43 21 221 6 19 33 47 11 24| 40 45 48 11 41 1619 50 6 11 7 12
58.5| 36 29 35 15 23 41 60 23 15 48 47 59 21 59 22/ '19 39 16/ 26 8 16
59.5| 19 41 42 41 47 34 77 35 6 46 35 48 24 41 34| 21 39 16 31 18 22
60.5| 23 33 41} 30 38 27/ 38 41 2/ 21 38 32 39 15 37| 33 19 15 29 25 36
61.5| 3 60 58 33 60 6 42 52 1 25 18 44 45 16 33 54 11 22 31 24 39
62.5| 11 46 52/ 51 57 9 17 60 9 12 33 37 5 57 49 3 38 22 22 31
63.5| 6 28 28 38 31 11 12 42 8 7 13 35 1 40 36 36 14 28 16
61.5| 2 36 27| 42 15 '3 2 27 1 4 7 24 31 23 27 419 12
6.5 1 10 10| 17 6 5 14 2 18- -7 5 . 33 212 4
66.5| 1 5 5 12 2 3 6 3 9 4 4 14 7 1
67.5 1 111 38 3 1 2 1 1 10 2 6 3 1
68.5 3 207 1 2 1 1 2 2 2
69.5 : 1 2
70.5 3 : 1 1
71.5
72.5 1
73.5 ,
Total | 272 334 357| 323 334 325 371 323 324] 333 311 356] 303 294 314] 313 309 271 253 233 257
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Fig. 1. Relations between the diameter of
container and the pupal length of the
common housefly, Musca domestica vicina
Macquardt, reared under the larval densities
of 200 (—O—), 300 (—@—) and 400 (—@—)
individuals. o .
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Table 2. Pupal length in cube of observed value X 1/10 (1 unit=0. 098mm), standard '

devxatlon and per cent pupatxon for each series.

Item Popula- Dlameter i - N
discussed ,ton of Values calculated o . Vs W, | Y
SRR density [container| - . ) . : -
1 4 1191.23 199.07} - 210.47| : 600.77| - 78.16|  603.04
: 5 |246.75 - » 241.83 256.01) - | 744.59| 247.54" 751.76
o 6 262. 27| 264. 86 258.76 : 785.89|—306.84] 777.00
7 | 266.97 288.89 | - |- 267.48) 823.34/—110.30] 820.14
S 200 8 255.88 : 236.81] 252.39  745.08] 149.00 749.40
: © 9 | 243.19; 249.13 234.33 726.65 91.18 729.29
10 267.57.223.85 219.84 - 710.26|—148.74 705.95
T, |704.95 717.22 820.32 677.51] 749.72 712.66| 754.20 5136.58|  0.00, 5136.58
4 }171.29] 172.70 179. 50 : 523.49 496.60] 554.12
5 | 217.20 _ 270. 68| 270. 55 758.43|—233.38 744.03
- 6 240.70; 239. 68 270.35, 750.73|  0.24] 750.75
C 300 7 |227.79 .| 241. 44 252,78 722.01] 357.14] 744.04
Pupal ‘8. 210. 02 . 250.87| 229,80 690. 69 —118, 24| - 683.40
9 211,64 213.67, - {200.63 625.94/~282.86/ 608.49
*  length 10 - 178.15 172.33! . 189.06, 539.54!—219.50| 526.00
T, | 616.28 623.42 659.27 563.47] 754.70, 710.48 683.21| 4610.83,  0.00, 4610.83
. 4 |182.67/184.87 | 193.53 - ' " | 561.07|—155.48 552.16
5 | 225.61 A 229.13, 240.10 694.84)  3.10 695.02
6 236. 45/ 229. 47, 225.31 . 691.23/ 290.16| 707.85
400 7 | 220.77 199.71] . - 221.98 642.46, 197.26| 653.76
8 220.60] . . 221.74) 214.16| 656.50|—202.52| 644.90
9 o 202. 14| 189.29 203.43 594.86/— 94.30| 589.46
10 _ 149,80 185.58 .| 180.35 - 515.82 — 38,22 513.63
T. | 629,05, 641.92| 579.07, 531.25 643.73 642.19| 639.57| 4356.78] _ 0.00| 4356.78
4 40.39 37.53 40.55 : /118.47|—123.70| 116.61
5 | 32.37 : © 3103 33.99 | 97.39 25,14 97.77
: 6 , 43.64 31.33 34.64 109.61] 19.18] 109.90
PP 41.94 30. 55, : 34.18| 106.67, 12.28 106.85
200 8 | 46.90 - 31,58 39.57| 118.05— 47.80, 117.33
9 : 36.01] 30.70, 35.18| 101.89 34.80 102.41
10 . 34.43 31.14 ,34.97 100.54| 80.10] 101.75
T. | 114.70 128.07| 96.31 107.70, 96.37| 100.54'108.93 752.62  0.00 752.62
' 4 33,97| 31.86 - 38.08 103.91) 93.54] 107.97
5 36.71 ‘ 41.21|°39.31 117.23 — 24.42] 116.17
6 37.66( 43.08 41.55| , 122.29) 16.46] 123.00
Standard 4 7 37.30 39.98 © | 40.43 117.71|— 9.48 117.30
- 300 8 | s2.78 - : .| 87.14; 35.18 105.10— 12.40, 104.56
deviation .9 | 37.71} 38.99 41.73 118.43|- 21.24 117.51
10 |, 35.80, 3L.74 40.17 '107.71|— 42.46 105.87
T. |107.98 102.30] 118.86 107.53 121.75 116.62 117.34 792.38]  0.00| 792.38
4 30.53 32.43] 29.61 | .92.57— 33.68 9L64.
5 30.37 - : 34.93 32.08 - 97.33  1.88 97.43
6 33.21] 26.17 . 30.72 , 90.10'— 16.50] 89.65
» 7 30.44 . . 24.62 ‘| 38.05 93.11 67.96 94.98 -
. 400 8 31.48 : 28.62 27.55| 87.65— 33.98] 89.72
9 30.66, 35.01 "28.77 94.44— 65.62) 92.63
10 || 26.93 3128. 24,59 82,80 79.94 85.00
T, 91.34| 97.12 77.72 91.55 100.66, 85.29 94.37| 638.05  0.00] 638.05
4 |.76.5| 8.5 -] 950 : 260.0 |[— 11.0 | 259.8
5 88.5 ’ ’ 93.5 82.0 264.0 14.0 | 264.3
A 6 85.0 | 90.0 | . 83.0 | 258.0 [— 37.0 | 257.1
20 7 9L5| - 96.0 | - : 90.5| 278.0| 127.0| 281L.0
0 .8 81.0 97.5| 85.0| 263.5| 120.0 | 266.4
9. 97.0 | 94.0 79.0 | 270.0 |— 55.0 | 268.7
10 93.0 | 98.0 93.0 284.0 [—158.0 | 280.2
T. |256.5)254.5|279.0 290.07 270.5 | 272.5 | 254.5 | 1877.5 0.0 | 1877.5




Bi oo B o o2 %—]

—72.4]|

¢ |-823| 89| 76.3 242.5 241.6
51 9.6 - 91.2| 72.6 254.4 |— 42.2| 253.9
6 87.6 92.2 90.9 . ‘| 270.7 |—-112. 8 269.4
7 90.6 89.9 ©89.2| 269.7 19. 269.9
Per cent} 300 8 91.6 80.9| 76.6| 258.1| 112.4 250.5
pupation 9 82.9| 86.9 80.3 ] 250.1 27.0 | 250.4
10 87.9| 90.9 84.6 263.4 €8.2 | 264.2
T 263.51263.1{270.0 | 250.1 | 269.0 | 247.1 | 246.1 | 1808.9 0.0 | 1808.9
4 67.5{ 81.3 77.8 226.6 |—254. 2! 211.5
5’ 83.5 : 75.8 | 67.8|. 227.1 14. 8‘ 228.0
6 80.8 | 80.8 78.5 . 240.1 |—152. 2; 231.0
: 7 89.3 92.8 58.3 | 240.4 | 132.2;| 248.3
400 8 | 8.5 | 78.3| 6473 | 226.1| 230.4,[ 239.8
-9 ) 89.0 | 73.5 63.3 | 225.8| 175.8 | 236.2
10 81.0} .83.3 77.3 241.6 7-146. 8| 232.9
T 240.3 | 245.6 | 254.6 | 250.1 | 227.8 | 223.4 | 185.9 | 1627.7 0.0 | 1627.7
Tab]e 3. Analysis of variance for separatirig variation between days from remainder.
Sum of squares and mean square are abbreviated to S.s and M.s. respectively.
Diameters of ) Days, exclusive | Error within ;lays .
Variation container, .of diameters of e
due to ignoring days, containers, and dxam'eters Of. Total
v from V, from W, container. -
Degrees of
freedom 6 6 7 19
200 S. s 9758. 89238 + 1347. 26365 934. 12915 12040. 28518
5 M.s. 224, 54394 133. 44702 |
2 .
,;.5 300 S. s. © 19000. 39220 3397. 60446 " 540. 49681 _ 22938. 49347
= M.s. . 566. 26741 77.21383
2, .
& | 400 | S5 9143. 15098 1182.47370 273.33603 10598. 96071
M.s. - 197.07895 39. 04800 .
200 S. s. 139.63605 156.93018 144. 44895 441. 01518
M.s. 26. 15503 20. 63556
1 . ———
,‘g *g 300 S. s. 109. 53871 72.11083 32.97144 214. 62098
g N M.s. 12. 01847 4.71021 .
o U R
o
2% a0 | S8 46.19000 106. 42689 76.31258 228.92947
M.s. T 17.73782 10.90180
200 | S: = 186. 64285 . 358, 35714 278. 30953 823.30952
"M.s. 59.72619 39. 75850 ,
-~ G .
=)
$ 'g 300 S.s. 213.92285 - 225.84286 218. 82381 658. 58952
5 § M.s. . 37.64048 31. 26054 _
MR . :
400 S. s. 117.59810 1256. 06190 245. 29810 1618. 95810
M.s. . 209. 34365 35. 04259 o
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Table 4. Relative pupal length in cube of observed value X 1/10 (1unit=0.098mm),

standard 'deviation,

and per cent pupation of the common housefly, Musca domestica

wvicina Macqliardt reared with the seven kinds 6E containers having the diameters of
- 4,5,6,7,8 9 and 10cm under the larval densities of 200, 300 and 400 individuals.
Significant difference in n=8 and P,=0.05.

- Item discussed Pupal length Standard deviation " Per cent pupation
‘ Populatxon s ; '
density 200 300 400 200 300 490 200 - 300 400
4| 208.81| 184.52 | 183.87 38.83 35.95 30.54 86.5 80.5 70.5
o . 51 250.34] 247.76 | 231.44 |  32.56 38.69 32.47 88.0 84.6 76.0
" Diameter |.6| 258.74 | .250.00 . 235.71 | .36.60 40.96 29. 88 85.6 | 89.7 77.0
of 4 71.273.11 247.77 | 217.70 35.58 | .39.06 31.66 93.6 89.9 82.8
container 8| 249.55| 227.57 | 214.75 39.07 34.82 28.90 88.7 186.4 . 80.0
’ 9| 242.85! 202.63| 196.20.] 34.10 39.13 | ' 30.88 80.5| = 83.4 78.7 1
10§ 235.08 | 175.16 | 171.04 . 33.88 35.26 28. 33 93.3 88.0 . 77.6
Significant o : - ) ' ) ’
difference 227.>97 18.47 » 13.04 8.81 4.43 6.55 12.4 10.8 1,2: 4
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Table 5. Relative pupal length in mm.
Population
Nensity 200 300 . 400
' 4| 5.81 5.58 5.57
. ‘5| 6.18 6.16 6.02
_ Diameter 6 6.24 ©6.17 6.05
of 7| 6.36 6.16 5.90
container | 8 6.17 5.97 5.87
: ' 9l-6.11 | 576 5.70
|l10] 605 4.48 5.44
wo B
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Résumé

L The relations of the diameter .of the
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rearing container of larvae to the body length of
pupae, standard deviation and per cent pupation
in the course of mass culture of the common
housefly, Musca domestica vicina Macgardt,
using the modified Kitaoka’s culture medium
were discussed in the present paper. Seven

kinds of containers having the diameters of 4,

5,6, 7 8 9 and 10cm were used for the experi-

ment. Twenty-five grams of the powdered com-
" pressed diet (biscuit for the rearing of mouse,
rat, hamster, etc.), 25g of rice-bran and 50cc
of water per container were used for the
rearing of 200, 3C0 and 400 individuals ‘of lar-

vae. Environmental condition was controlled

at ca. 27°C and ca. 502 relative humidity.
Three containers for each kind were prepared -

and the experiment was carried out following
an experimental design of balanced incomplete
- blocks. '
- 2. Excepting the value of standérd deviation
of body léngth of pupae obtained when 300
individuals of larvae were reared with the con-
tainer having the diameter of 6cm, the differ-
ences among the values of standard deviation
of body length' of pupae and per cent pupation

were not significant. Therefore, so far as we
refer to the results of the present experiment
it will be sufficient if we discuss only the
values of the body length of pupae to determine
the optimum diameter of container for the
rearing of larvae.

3. In the case of the rearing of 200 indivi-
duals of larvae, the maximum value of the body
_]éngth of pupae was obtained in the container

having the diameter of 7cm. But, in the case

"of 400 individuals of larvae, the maximum value

was obtained in the container _having the
diameter of 6cm. Optimum diameter of con-
tainer shifts to the smaller side the increase of
the population density of larvae. For the con-
tainers with larger and smaller diameters than
7 or 6¢cm, the body length.of pupae became
smaller values. It is considered that the dec-
reases in the side of the containers with larger
diameters weze due to the desiccation of culture
media and the decreases in the side of the
containers with smaller diameters were due to -
the decreases of culture media used by the

larvae for their growing. -
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