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Fig. 1. Cumulative frequency curve of live
weights of 167 pupae of the common house-

. fly, Musca domestica vicina Macquardt.
(Nov. 28-F).
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" Table 1. Frequency distributions of live weight of pupae of the common housefly, - :

" Musca domestica vicina Macquardt, reared with seven kinds of -culture media mixing with
-the powdered diet for experimental animals and rice-bran in various ratios (1958).

Date trans- . 3 T ’ oTT e
. ferred larvael - 28/XI . - 30/XI : 2/X11 4/XII 6/XII $/XII'>- 10/X11 N
Code letter |- - - . . : . : ‘
of culture |C E G F|G D F B|/E F B A/D . B C E/{A G'E DI[F ADC|/BCAG
medium? ) i : » ) . v . .
2.0 , 1
2.6 . )
32 : _ Lo - : 1 1
38 . . . 1 -
4.4 ¥
5.0 1 A
. 5.6 . 1 2| .
6.2 : . 1 11 1 1 - .
6.8 L 11 3 1
7.4 1 1 1 111 1 2 1 2
8.0 1 2 1 1 1.1 1 1 1 ) 1 .
86 . 1 ‘1 0 1 1 1-. 2 1 2 2 . 5 3 2 2
9.2 2 2 1 1 2 11 4 1 2 14 3 2 3
9.8 - 3 1 1 : 1 . 2 2 3 3 /1 1 1 3
10.4] 1 1 2 2 1 3 11 4 2.2 2 3 7
Lo 5 1 2 2 1 21 1 |1 2 - 1 2 4 1 4 1 5 4 3 1
11.6 | 3 1 2 0 2 1 -1 1 201 1 1 223 43 1 2 1 2 1-4 3 11- 2
12.2 | 4 .2 4 2 2 3 2 2 1 2 222 5 1 41 4 2 410 5 7 8
—~ 12.8| 1t 4 11 1 3 3 21 17 1 1 1 2 4 2 2 3 . 9 6 4 6
%0 1347 1 1 1 201 3 1 2 2 3 114 2 5 206 5 7 3 - 2.1 310 7 8 9
~ |140)°2 3 3 42 3 1 2. .1 4 46 6 3 43 5 7 24°6 3 8 8 6 9 16
A 14.6] 3 5 43 3 1 31 4 2 5 2 4 6 772 9 5 144 1 1 2010 10 9 13
T d 1521 56 2 5 71 4 23 5 1 5 3.4 6,7 12 5 4 5 8 5 1 11. 1 316 14 15 19
a‘ 5.8 5. .4 .7 8 6 1 7 1 6 .1113 2 8 21 8 11 1 4. 4 2 5-9 17 14 22
@ 16.41 6 5 16 100 6 5 3 6 2 7 7419 11.10 6 8 6 10 9 6 2 -6 612 18 11 23
'S- 1701100 5 .12 5.7 6.2 8 1 3 4 815 16 12 7/ 7 11 15 12/ 5 6 15 3 12 21 7 18
176 {77 4 13 100 4 4 3 701 3 4 815 10 12 910 10 16 12 4 3 4 .4 .5 16 16 8
182111 2 19 200.8 6 5 4 2 .3 6 7,24 14 17 1213 12 15 14, 8 4 10 1112 11 10 2
18.8/12° 9 12 7/ 9 10 7 13 8 3 7 12/12 14 12 16/ 10 12 17 13 11 11 13" 711 10 6 4
19.4(16-14 16 13) 7 8 6 8 6 7 -14 .8 16 17 16 9 14 15 16, 11/24 3 14 10 8 7 4 4
200100 6 13 20/15 11 - 8 1116 9 10 1115 11 13 17/ 2 13 5 8|17 11 22 100 3 6 8. 3
20,6 113 9 9 122 5 9 7 1211 9 11 .12 7 11 11 13 9 8 11 825 9 10 10 1 1 3 3
21,2118 5 4 13117712 11 15 8 8 9 18 9 4 10 14 6 12 6 10/12 8 12 11 1
21,8113 14 4 1011 18 16 7/ 20 16 14 8 4 5 '8 9 9 6 6 212 10 9 16 1
22.4 5 10 3 512 10 17 421 6 13 '7 2 9 2 10 7 3 2 515 7 8 10
230) 6.9 3 411 12 16 517 16 12 5 -~ 5 4 5 5 3 1 7 6 9 13 1
23.6 7 9 2 5 9 11 14 414 18 6 3 T 1 7 2 ’ 5 3 4 5 7
24.21 7 5 3.7 12 11 413 10 9 1 1 1 1 1 4 3 4 5 -
21.81 1 10 . 11 8 8 6 4 6 13 5 2 I 2 1] 1 3 4 2 -
25.41 2 4 114 1 9 3 4 .8 6 3 1 1 N 2 1 . 2
26.0 4 1 2 3 23 3 : 1 -2 1 1 )
2.6 1 - .1 3 2 2 .3- 2 - 1 1 1
27.2 2 1 4 2 2 2 1 2, 1.
27.8| 1 1 .1
28.4 ‘ 11 1
29.0 1 1 1 )
29.6 .
30.2 . 1

Total - |178 136 160 167|171 168 162 148|167 170 169 141}175 161 170 171|141 174 174 141]176 136 161 156/164 174 151} ._179.

CRTHROBIRE § LIz b OTH 5. MARHNTE 135525, g OB/ 2 LD, b5 gif

Tk > TCOERBOWEL TS BRE, 2O/ 7T 121 T, HEES ol -1 3D t D
MELDULOBE2H, BIOZOTRORMT, il 1.96 (P,=0.05) X b/A3<, $1:5 g koW

T g112 —0.2278 C, FUEDHMPIBTHEIOCT  Th, g/ /g2 12-0.68 T 1.96 X h/ps <,  Hitk
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Table-2. Test of normality in a frequency distribution of live weights (mg) of 167

Standard deviations :
Values of ¢:

’WﬁwﬁﬁmmﬁmﬁmbruatﬂMbrébom
2220, FROESH SEIOR I OHiRiciE, ERS
GiiRoRRi»EE, ZOREMETICEEL,
HHETENTNDODHHROFLERER § L.
2 UCT—HAEBEENIRIS L ebhich ES5»OH
WOz, 51 ROTRIC U LIciibiatkz, BA
AR 200 Th - TE{LERE § & iz, ERZHEBL
2B, 36 XOEROMIT ENENORI% 7 DY
B 30N OME 3 HOERF TH . —EDH
HEIT UTodS » TH S HDEMTOE» 6, 4D

BB~ TR NI OMBIHIOHIATM, P8

of #;, 0.188; of g, 0.374

for g, 121 forg_, 0.68; df =00

{iid>

“'pupae of the common housefly, Musca domestica vicina Macquardt. (Nov. 28-F). o
Class mark | Frequency Code fx ! fxe X Lfx
!
11.6 2 ~12 —24 -288  —3456 41472
12.2. 0 =11 0 0 0 0
12.8 1 ~10 —10 100 —1000 10000 .
13.4 2 -9 —18 162 —1458 13122
14.0. 4 -8 -32 256 —2048 16384
14.6 ‘ 4 ~7 —28 196 —1372 9604
"15.2 7. -6 —42 252 —1512 9072
15.8 8 -5 —40 200 —1000 /5000 .
16.4 10 —4 ~40 160 — 640 2560
17.0 5 -3 -15 45 = 135 4035
17.6 10 -2 —20 40 — 80 160
18.2 20 -1 -20 20 - 20 20
18.8 7 0 0 0 0 0
19.4 13 1 13 13 3 13
20.0 20 2 40 * 80 160 320
20.6 - 12 3 36 108 32 972
S 212 .13 4 - 52 208 832 3328
"21.8 10 5 50 250 - 1250 6250
22.4 5 6 30 180 1080 6480
23.0 4 7 28 196 1372 9604
23.6 5 ¥ 40 320 2560 20480
24.2 3 9 27 243 2187 19683
24.8 1 10 10 100 1000 10000
25.4 1 11 11 121 1331 14641
n=167 | 51=48 s2=3538 s5=—612 | 5,=199570
Se=sy—5,2/n=3524.20 _ S5 = s3—3s1s2/n+2s:%/n* = —3654.80 ‘
Sy = ss—4sis3/n+6s1%s2/n®—359/n3 =202023.9 ki =s1/n=0.2874 ’
Es=S:/(n—1) =21.2301 " Rs=aSs/(n=1)(n—2) = —22. 2837
) =n(n+1)S;—3(n ~1)S:%/n) [(n~1) (n—2) (n—3) = —115.1352
g—hub/F)~—omm' .. gr=Fifks? = =0.2555 :
©sgt=6n(n=1)/(n—2)(n +1)(n+3) =0.0353  sg:" =24n(n~1)%/(n—3) (n=2) (n+3)(n+5) =0.1396
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" Table 3. ‘Live weight of pupae, standard deviation and per cent pupation for each series.

Item . |Culture . ) } . _A —— o
" discussed | medium 28/X1 39/x1 2/XI1|-4/XIT | 6/XIT | 8/XIL |10/XIT}- - V, W, | Y,
A 19.11 18.03 19.22] 15.38 -71.74| 25.17] 7279
B | | 19.02] 20.39 18.09 R 14.86| 72.36| — 1.23] 72.31
_ v C 19220 17.85 "20.25| 15.931 73.25 - 6l.44] 75.82
Live weight D | 20.93 .| 17.60 18.11| 19.51 | 76.15| — 22.86| . 75.19
of pupae E | 20.63 : 21.690 19.12 17.14] - 78.58) — 8.25 78.24
F 18.66) 21.79] 21.96( : '19.78 82.19| —98.88| 78.05
G 17.67| 20.05, } 17.70 . -- 14.92  70.34 44,61} 72.21
T, | 76.18 81.79| 83.15| 72.66| 70.98 78.76| 61.09] 524.61 0.00| -524.61
, A . 2.87 3.08 - 273 2.74 1144 8.52 .11.28
B 3.48 3.09 2.63 © ... 3.20 12.40 ° 6.54/ 12.28
- .C 2.87 _ 2.75 - 2.15 2.200 9.97 .23 9.95
Standard D | . .| 242 | 224 291 274 10.31) - 0.15" 10.31
deviation E 3.41 2.35  2.85 2.57 11.18) — -1.98[: 11.22
F 2.76) 2.24) 2.18 | 2.99 .9.47) — 5.49| 9.57
G 2,44 3.11 2.42 . 2.26 10.23 — 8.97] = 10.39
T, | 11.48 11.25 10.49 10.47] 10.98 1 9.93 10.40 75.00 0.00  75.00
A 70.5 70.5( .68.0| 75.5| 284.5| — 57.0| 287.2
"B - 74.0| 84.5| 80.5 ' 82.0 | 321.0 | —148.5 1. 328.0
_ C 89.0 85.0 -78.0 | 87.0| 339.0| — 16.5 | 339.8
Per cent D 84.0 87.5| 70.5| 80.5 322.5| i24.0| 3214
pupation 'E 68.0| - | 83.5| 8.5| 87.0 3240 — 1.5| 324.1
F | 8.5| 8.0 85.0 e - | s8.0 337.5| 126.0 | 33L5
G 80.0 | 85.5 8.0 - | 89.5| 342.0| -73.5] 338.5
T, |320.5|324.5|323.5 | 338.5 | 315.0 l314§5 ‘334.0 2270.5| © 0.0 | 2270.5

Table 4. - Ana]ysis of variance for separating variation between days from remainder.

: Live weight Standard - Per cent-
Degliegs of pupae ° © . deviation: pupation
"f'egdoin Sum of | Mean | Sum of Mean | Sum of | . Mean
¥ squares | square | squares | square | squares | square
Cultiité media, ignoring . Lo - . .
" days, from V, 6 27. 04715 1T 52134 . 575. 46429
Days, exclusive of culture )
media, from W, - . 6 66. 53?14 11 0898§ 0.91833 0. 15396 188. 21429 . 31. 369Q5
“Error within days and ) : i , o 4 .
culture media 7 . 9.40918| - 1.34417] 1. 48727 0.21247| 437.34821] 62. 47832
Total 19 102. 99547 3.92694] . 1201. 02679 ’
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Table 5. Relative live weight of pupae(mg),
standard deviation and ;;ér’ cent pupation
of the common housefly, Musca domestica
vicina Macquardt reared with seven kinds
of culture media mixing with the powdered
diet for experimental animals and rice-
bran in various ratios, corrected for differ-
ences between days. Significant difference
in n=15 and P,=0.05.

Live

cuue medtom | "SI ol SLEEch | puparion
A 18.20' | 2.82 71.8

B 18.08 3.07- | -82.0

c 1 18.96 | .2.49 85.0

-D 18.80 2.58 80.4-

E. 119.56 | 2.81 81.0

F 19.510 | '2.39 82.9

, G : 18.05 | 2.60 84.6
Significant . ; g5 | 0.68 11.0
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2) BRRHER - REFRAT [ BFE 24, 16 (1959).

Résumé

-1. In the present paper, the relations of the

mixing ratio of breeding materials in the
Amodified Kitaoka’s culture medium to the live
weight of pupae, standard devxatxon, and per
cent pupation of. the common housefly, Musca

domestica vicina Macquardt, were discussed.

The powdered diet (biscuit for the rearing of

mouse, rat, hamster, etc., made by the Oriental
Yeast Manufacturing Co.) and rice-bran were
mixed in the ratios of .10 : 40, 15:35, 20:30,

25:25, 30:20, 35:15 and 40 10 (denoted with
code signs A, B C,D,E, FandG respectively).”

Two hundreds of individuals of larvae were

'+ reared with 50g of the mixed breeding materials

and 50 cc of water kept in a container measuring
9cm in diameter and 5cm in height. Measure-
ments of the live weight of pupae were made

by torsion balance. Four culture media-of each

_kind were prepared and the experiment was

carried ‘out fol.lowing to an experimental de;sign
of ba]'flnced incomplefe blocks under the environ-
mental condition of ca. 27°C and ca. 50% rela-
tive humidity. -

2. When the acumulated p‘ercentages of
frequency were bplotted on \the ordinate and the
live weight of pupae on the abscissa nearly
symmetrical sigmoid curves were obtained in all
cases of culture media. These curves will be .
able to convert to the straight lines by transi—'
forming the acumulated percentages of frequency
to a function of the normal curve such as the
probit and without tr-ansforming the live weight
to any scale. :On the basis of this idea the data
shown in Table 1 were summarized, and the
medians- and standard deviations calculated
from the rectified straight lines were used for
the discussion in the present paper

3 Percentages of pupatxon obtained in. the
cu]ture redia in which the rice-bran was used

over three times of quantity of the powdered

" diet were lower than that obtained in the ot.her

culture media, and the differences between
these two groups of percentage of pupation
were significant. However, " the differences
among live weight of pupae and' standard
deviation were not signifi_cérit" éfatisti_célly.
Therefore, referring to the presént results _611_
the live weight of pupae and standard deviatibn;
we can not determme the suitable mixing ratio
of breedmg matenals for mass culture of the

housefly



