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’ Résumé

Usmg sev cral spec1es of msect pest of stored' ’
'products, the SUSCeptlblllty of them to the

gaseous form of y-BHC is compared with
each’ other. The results on the relatxve resxst—

" is shown in descendmg order.as follow :

'1) . female of Callosobrucbus quadnmaculatu:,
. _‘and Tribolium castaneum ’

" chus quadnmaculatus, .

3) Rhtzoper!ha dommzca, and Calandra sasaku, .

4) Callosobruchus chmenszs : \
+ The relation between the order ‘of rehtlve

resxstance and the 1ntensxty of resplratory.
) metabolism is dlscussed for the respiratory’
“metabohsm had been consldered asa possxble
factor brmgmg some mﬂuence into the susces '

ptibility of insect to such a gaseous poison.

Relative Humidity as a Factor Influencing the Resistance of Callosobruchus chinensis
T to }Ieat. Masao KIYOKU (B1olog1cal Institute, Kyoto Gakugex Umver51ty) Recelved

Nov. 25, 1952, Botyu-Kagaku 17,156, 1952 (with Enghsh résumé 161)
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" Tablel.

Txme~mortahty relatlons under dxﬁ'erent condmons of rclatne humxd:ty

Relative . Exposure time in mmute : - - No. " of’ No. of
: : — - _ " insects
. humidity 10 20 30 49 60 G0 70 75 80 90 100 105 120| experiments used
‘ " 3 .[5.18.38.323.130.0 34.0 42.8 — 76.8 82.0 90.4 90.4 95.6] 3 150
1002 ¢ 17.17.413.620.0 24.0 42,0 49,1 — 569.8 7.4 81.0 90,9 94.7 4 - 200
S8 | =6510.216.2 . — 20.5.—46.8 —77.3 —95.0 100 5. 250
% ¢ | —6.8 81105 — 20.1 —621 —76.6 — 050981 .4 200
R 7.612:818.124.542.5 60.584.4 — 96.5 98.0 100 ' 3 160
5% ¢ |4.0 8.914.820.846.8 71.987.9 —96.2 98.1 100. 3 150
. & |2:0 6.424.831.244.159.775.7 —8L.4.87.2 —" 100 4 200
- 8% 1.012.825.940.146.4 77.683,3 — — 93.196.0°100 _ 3 150,
.8 |0.512.122.954.877.56 93.607.2 — 100 - - o
.ﬁ%'e‘zzm8w4@ow1m2ms-—1m;'-; Le 200
5 |9.0 8.123.133.154.2'88.094.0 — 95.1 100 . .3 150
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two tlme'mortality curves (accdrding to -

the Bliss’s method)

2% |

be Pa XM
" difference between.the |- . .
curve of. 1925 R.H. [ 0.563| 54.65| 47.93( 102,55
-and that of 55% R.H. : )
5524R: H. and7525R. H. | 0,359 12,57 56.20| -68.77
19%R.H.and 242 R.H.| 0.064] 2.77] 3.21 - 5.93 .

S OBWADBRIRG 2513 X2 Offiat 5.99 ThBMh
HRO E2RLENENFI 20 LD & LTHEIPED
NFEDL DL T LW R M x Db o e Bs s
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R 2ol ts b BEE LTVC $ LD S,
b 2Eh ki bo szt T onm -
MNP ARG Lc., B BIEANIST ran-

dom sampling D“ﬂ*%?ﬁ?’i‘iui%f?ﬁﬂfﬁﬁw
AL O ATRIHERI TR HILE 2L, ToEnh
Ao AT LA 5 2 g X v,
D] fﬁﬁﬂﬁvﬂﬂﬁﬂm&'ﬂﬁﬂo Probit - X4
tr'msformed time [RIPTRSGSAS 1 3025,
0025, 702 RV 00 FEDITI RN Ly TALE

/99

Table 2. Cnlcul‘mon of problt txme in Xk scale regressmn equation, the errors o£
. random sampling and.measurment of agreement between observation and hypothesis’
' \ k| Equation Y=at+bh (X—%) | PLO0 | vy | Ve |[MLT.| CoV.
5 1922 | 2 | Y=4.770+0.629 (X— 1.983) 0.534 | 0.00315 | 0.001373 | "48.456 | 67.67
249z | 1 | 'Y=5.038+0.066 (X~39.336). "| 0.433- | 0.00352 | 0.000012 | 38.45¢ | 39.40 |
4825 | 0.5| v=5.217+0.520 (X~ 7.557) . | ~0.028°| 0.00231 ] 0.008788 | -51.051 |- 26.45
552 | 2| v=4.803+0.520 (X~ 2.499) | -0.725 | 0.00209 | 0.C00713 |- 53.581 |- 65.83 .
0% 2 Y =4.741+0. 206 (X~— 4.723) 0,757 | 0.00319 | 0.000253 | 74.819 | . 60.35
1002 | 1 | Y=5.045+0.033 (X=068.300) ‘|- 0.123 | 0.00184 | 0.000002 | 66.939. | 45.26
2 19% | 1 | Yv=5.084+0.061 (Xx-45.387) .| 0.840 | 0.0349°| 0.000012 | 44.000 | 37.28
2495.| 1 | Y=5.067+0.068 (X—42.479) 0.051 | 0.00362:| 0.000013 | 41.485 | 35.43 :
4826.| 0.5 | - 'Y=5.164+0.562 (X~ 7.029) . | 0.885 | 0.00243 | 0.000686 | 45.387 26.27 -
5027 2 | ¥.=4.82840.437'(X=- 2.508) |  0.050 |- 0.00305 | 0.000786 | 51.671 | 65.39
752 | 2 | Y=4.669+0.310"(X— 4.919) 0.423 | 0.00324 [ 0.000244 | 77.375 | 63.78
10025 | 1| v= =5.042+0.029 (X—70.912) 0.757 | 0.00167 | 0.000002 | ©S.146 49.90 .
LI " exponent of X . R ’
X: time in x* scale g
Y: mortality in probit - _ .
Vi ¢ - variance of coefficient a, Ve vz_zriatice of coefficient b . o
M.L.T. : median lethal time - e y '
C.V. : - variation-coefficient ) S - _
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Ta.ble 4, Analysxs of covariance for hneanty ‘of the relatlon between txme requxred
. for certain mortality and saturation deﬁc1e’ncy ' '

e '

Z . i lethal time in minutes

‘X saituration 'deﬁcien‘cy

;-

: C . Sum of . -| Degrees of |- Mean S » - et )
Description* - _square . fréedom square . : Fquatl9’f’.v ‘Z,_a .bX‘ -
Regression - | - 140’419 - 1 w09 | N
o | term , o T " Z=31.715-0.205 X
L.T.-10| Residual - " 87,128 4. aumge | ST ‘
Total 237.547 L Fe=6.M7 < F=T.71 (at 5%)
" Regression 317111 1 S 377,111 - LT L
term CUTR S Z=50.645-0.336 X '
L.T.-30 | Residual """ 230.641 4 | 767600 R
Total | = 607752 Fo=G.54. ' < F=TTl (at 5%)_
Regression . N : - -
_ £32.002 .10 | . 632092
S | term . : ] z72026043a.
L.T.-00| Residual 235.924 4 58.981 | ,
- 7| Total - 868.016 | Fo=10.71. > F=7.71 (at 62%). °
. " Regression 936.663 1 | 936.663 :
term S POOE | ener90.52 X
L.T.~70| Residual , . 223.537 4. 55.884 . ST
Sl Tord T | me02w | - | 1676 | > F=T.71 (at 6%) |
Regression | 1475.959 ‘1 1475.959. B
| term _ S Z=107.376-0.664 X
L.T.-00| Resigual 400.132 4 100.033 EEEEE
Total: - 1876 091 - WFo=14.75 - > F=T.71 (at62) =
- L.T.—10, etc : 10% lethal time etc. . R

> -

Tables Analysis of covanance for lmeanty of the relatxon between mortalnty in
‘probit ( ) and aorb :

| Degreés of

- Sum of Mean - s
Description square freedom |  square - Eq“‘"-‘,‘m?’ -
Regression ™ | 3312, 974720 1 s2.074720 | - L o T
) R RS ST a==76.047+20.303 Y
a .| Residual 6.437127 3 S 771 N
Total" 3319. 411847 | Fo=1544.00 > F=34.12 (a’t 1%)
Regresslon "0.1230 3 ‘1 = .
v .123 . 0.123933
~ - term RS T h==0. 461+0 17 Yy
SR Residual 0.000018 3 0.000006 | - , o
Toal. £0.123971 Fo=20658.83. - > 14~=34.12 .’(a‘t '1%)
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’ \Résumé

.

The purpose “of the anestxgatxon is to -
determlne the fundamental differences in the .

experlments of different humidities at -high
temperature using the adult of Callosobruchs
chmenm by the calculatlon of probit-methed.

Callosobruchs ch nensis uséd as the expenmental

" is time. required for kill, " X

matenal was obtained from the"culture. under
the constant laboratry condition. They are

: subjected to-sudden exposure to a given cons-

tant temperature for various deﬁmte ,periods

. under some dlﬂerent relative- humldmes.

When some time-mortality data for different

~relative-humiditics und_ef constant temperature

of A8C.are - compared with cach other using .
X2-test, the differences between';the time-morta-

lnty data under diffcrcnt humidlucs are sxgm -
" ficant

‘within limits of cxperimental and

- sampling errors. It seems that the resistance of

insects takes highest value at a certain point
of relative-humidity and it decreases with

" increasing or decreasing humidity.

~ Judging from the results of experiment, the.

-sigmoid timc-’mo_rtality curves brouhgt about )

by the combinatioh of temperature and - humi- -
dity -might not be 'interpreted as a simple .
cumulative curve of variation in insect resi-. )
stance to these lethal agents, but they can be
represented by the functions of temperature
and- humidity. Therefore, these curves: should

-be calculated by the prolnt—method usmg Xk~
-transformation”. '

'lhe time required for definite mortahty of
insect (from the -above calculatmn) vaties in
inverse propornon to the saturatxon deﬁciency )
of air, “that is, .these relations are represented
by the equation of straight line, Z=a—bX (Z
-;s saturation
deficiency a and b "are constants). Moreover,
theée constants in the equatiQn are 'proporti(;nal ‘

~ to the mortality ' in probitithat is, a=-70.047

+20.393Y, b= 0. 461+0 179Y where Y is probit.

The relation between saturation deficiency,

mortality in probit and time required for kill
is, thereforc, represented by the equatmn

| Z=0.461 X+20.393 y—9. 170 XY~76.047,
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