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Presumption of Dosage-Response Curve obtained by the Treatment of Chemosterilant for Both
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of Insect. XIV. Sumio Nacasawa and Isamu Nakavama (Thara Agricultural Chemicals Institute,
Shimizu) Received September 26, 1968. Botyu-Kagaku 33, 146 (with English Summary 151) 1968.
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Table 1. Average number of hatched eggs
deposited by single pairs of the azuki bean
weevil treated with allyl triphenyltin

Dosage - Treatment

(rg/weevil)  pemale  Male Both
1.00 9.0 41.8 7.4
0.80 14.4 45.8 14.0
0.63 . 200 44.2 13.4
0.50 24.6 50.4 21.6
0.40 29.6 49.0 15.8
0.31 - 28.2 55.8 21.8
0.25 41.6 53.4 26.2
0.20 32.2 51.4 31.0
0.15 41.6 56.2 40.4
0.13 44.2 51.0 42.2
Controls 55.2

Table 2. Analysis of y2 for allyl triphenyltin-
azuki bean weevil experiment shown in Table 1

Source of variation D.F. Sum of Mean

squares  square
Parallelism of
regressions 1 0. 0003 0. 0003
Residual heterogeneity 15 4.0170 0. 2678
Total 16 4.0173
Table 3. Comparison of the observed per cent

unhatchabilities for both female and male treat-
ments with the predictions calculated by the
equation of independent joint action

e ObE B Weght ¢
1.00 6. 0625 5.9502 0.36904 0.2397
0.80 5. 6068 5.7095 0.40296 0.2189
0.63 5.6433 5.4705 0.40173 0.6178
0.50 5.2045 5.2353 0.36344 0.0178
0. 40 5.5044 5.0075 0.31831 4.0476
0.31 5.1942 4.7776  0.26398 2.3595
0.25 4.9774 4.5546  0.20692 1.9049
0.20 4.9441 4.3318 0.12863 1.1261
0.15 4.2141 4.1110  0.08677 0.0475

3.8969

0.13 4. 0884

0.05491 0.1037
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. .Table 4. Experimental results of adult treatment with ENT-51007

R R A S

Treatment =~ O0ES A A e it cmecna® s

IR 100 18.3 — —

wetooiq0 . L. 32.3 11.6 . 16.1

o800 il 44,0 12.4 27.1

Female' - = 3 .- i 589 9.0" 43.9

T, % e . - 65.9 5.8 52,1

RER TR S5 67.3 5.3 ©56.1

- 12.5 - 63.4 4.6 52.7

o | .56.4 - —

ST 00 0, 57.1 - —

: 70 - 64.7 56.9 9.6

: 50 © 76.6 41.7 29.1

- Male 35 .. -840 25.4 45.1

- 25 78.4 20.9 49.0

17.5 76.0 11.9 54.7

12.5 79.1 7.1 63.0

140 0.0 — —

100 : 13.0 — —

70 21.1 19.7 1.0

50 : 56.7 35.9 . 18.0

Both 35 48.6 29.6 16.6

2% _ 66.3 15.7 45.1

17.5 65.7 10.1 47.1

12.5 63.9 7.6 49.1

Controls - 7.0 5.0 519

Table 5. Analysis of ¥% for ENT-51007-azuki bean weevil experiment shown in Table 4

.Source Egg deposition Hatchability Emergence
of D.F S £ M D.F. S £ M D.F. S £ M
variation um o ean um o ean um o ean
o - squares  square squares _ square squares  square
Parallelism of '
regressions 1 0. 0091 0. 0091 1 0. 3526 0. 3526 1 0.1097 0.1097
Residual heterogeneity 5 0.4378 0. 0876 7 8. 8290 1.2613 4 1.9393 0. 4848
Total 6 0.4469  0.0745 8 9.1816  1.1477 5 2.0490  0.4098

EWAEETH B, T THIRUB U IoPIT 2 BIATES
OEBRD S HEL 12, MRt fE 3 h independ-
ent joint action O Fu ' v b, ERlOZHhE
DI JEie DTz L ARDIER TyRHREL . 20D
KRR eHTLYTTLELTH S, WIFNZ20
iz, n=6, fERRIEO. 051Ti31} 52=12.592 X b /T,
BEHELEINZ X » T A b 1 A 3EE-FUGER R OHEE L,
independent joint action DIHITH TIIH T Z
ALTET D 5. )
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ZUHTE, AUREEIBHIIIRINE, HELET, HELBNZ
hzh 61856 g/ (41.972 ~ 73.126 ug/ %),
173.033 pg/ 3 (104.898~291.159 pg/8) T, ALl
HDZHi184. 801 pg/ 9 (69. 181~103.978 pg/2),
45.298 pg/ S (40.898~50.172 pg/ $), THEM L2
L Ti186.834 1/ 9 (65.601~123.311 pg/ ), 46.391
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Table 6. Comparison of the observed per cent inhibition of  egg deposition,
hatchability and emergence for both female and male treatments with the
predictions calculated by the equation of independent joint action Luntioeey

Item Dosage Observed

Expected

observed g/ weevil probit probit Weight z
100 5. 8927 5.8742 0. 38466 0.0017
70 5. 5215 5.2845 0. 38069 0. 4512
Egg deposition 50 4.1221 4.7492 0. 23540 5.2488
35 4.4929 4. 2039 0.10648 0.4322
25 3. 3836 3.7012 0. 03251 0.2174
- 17.5 3. 4536 3.1881 0. 00647 0. 0300
Iy2=6.3813
70 . 6.4684 6. 0669 0.37231 1.2664
50 5.2663 5.3745 0. 53866 0.3576
Hatchability 35 5. 201_9 4.6761 0.51470 6.9156
25 4. 0846 4. 0419 0.29749 0. 0360
17.5 3.6592 3.4018 0. 10008 0. 4323
12.5 3.3836 2.8299 0. 01431 0.2803
5y2=0.2882
70 6.5464 - 6.0364 0. 32370 1.7765
50 5.2224 © 5.3213 0.41532 0.2303
Emergence 35 5.1408 4.5930 0. 32167 4.6913
25 3.8099 3.9375 0. 12641 0. 1365
17.5 3.5167 3.2721 0. 02697 0. 1060
12.5 2.2522 2.6737 0. 00262 0. 0297
5y2=6.9703

8/ 8 (38.304~55.301 pg/8) DfIBALLNI. A
{bIEEgE Rt & LMD 2 h L i2i3 e A KM L,
i ORttd» 5 ENT-51007 OARLE( ML, FEORM
T AETET, ZDHROMEE AL BN DEKS
MUTIUL DA LSS, 835 ENT-51007ic 8
BHEDREZEE, X HFEI, sk XOPULIBIL
T, 2hFh 0.357 (0.144 ~ 0.887), 1.872 (1.411
~2.483) B LI 1.872 (1.284~2. 720) 5TEAETS <,
Lhd b, HEWNFOSARXENPERLMESZE I, HEL
FOMARAEMIHINB LS T EHTE LS.

3. Metepa

Metepa HSFlix DRAUTHL TREEM 2L HT T
&3, TTRBSLMT SN, TXEV Y L vRDNn
Tix, Shinohara and Nagasawa,!® [ZiR « %1, "®
#uly « 2R, Borkovec et al.V LTk - THEEY
NTWB, BB X > TA 50 p HR-KIK
R OHEE 2 BN T - 1 RROER %, 57
FLUDLIz, TheRsE, SOOI
P3TIE, metepa DEFIHEIIZIZI LA LB LN,
¢ OHFEI T TIK Shinohara and Nagasawa'® it

IoTHREINTWA, Z TN 7 ROFEIRMND
FUz T, AU Lo TN 5, e
AVHETILFIL 12 & XOMEMITHE LT, 2h*%
N COffi% 6 33 L U114 & 33\ T, Finney®® @fHiT
& o TIRR-BUSHIRO TR L 1., 2L
CTHROXN NI 1 2IMA T E 2L U, BT
PADITE ik & o1, TIAIEAR THEHE
B, BT T 2 THELRBOWT, Zofic
BRALHER AT ASEBEEINTV S, Z0
UL SRR AR ERERO LR,

MELF Y=2.3693+41.9007x,

HEMWFR  Y'=2.53834-2. 60481,
- P EERRRERO G BRI,

HEAEE  Y'=2.5413+1. 8543z,

HFE  Y=2.81364-2.4261x
Ligoi, HOUROSEE, HMMOSE T, it
-RISEARBIIMOR 212, SEOKER T»ih L
75T,
- X XiTUWL Iz independent joint action DI
RITHTRD TR T2 50N, PiMAHROM
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Table: 7. Experimental results of adult treatment with metepa

Treatment  ( ooo8%, PN e s o o s
5 64.7 47.1 14.3
3.5 66.4 42.5 21.0
2.5 69.3 40.0 - 21.5
1.75 71.9 29.6 41.8
Female 1.25 77.7 24.2 47.4
0.875 72.9 22.4 : 41.4
0.625 85.4 12:2 65.3
0. 4375 74.8 9.8 : 61.3
0.3125 71.8 7.1 61.0
5 82.9 81.9 1.5
3.5 81.1 72.8 7.8
2.5 80.6 74.7 5.0
1.75 79.4 66.6 10.2
Male 1.25 81.3 49.0 28.0
0.875 81.0 47.3 27.0
0.625 79.2 31.1 40.7
,0.4375 71.5 17.3 . 53.6
0.3125 70.7 12.4 51.4
5 64.1 64.1 0.0 .
3.5 66.2 64.6 .0
2.5 63.3 60.9 1.4
1.75 74.7 71.6 1.7
Both 1.25 76.7 61.2 13.1
0.875 77.8 50. 3 20.1
0.625 76.1 38.3 30.9
0.4375 . . 80.8 22.8 50. 1
0.3125 75.9 11.8 : 57.2
Controls 78.6 4.6 - 67.7

X OB, HRITANZBEDLLDT, e 4
JAUBRT, MERELICE > TA S RIc/ERE,
HEHLOFAEEREThE LV, ZOFRIINS
FOTE LT, metepa DAY, HHEMIIC L T
A B h MR-, 0TS kO HEihic
& > TA SN IEER-RISHPh4» 5, independent
joint action OIRFUTH TRDTHEET 3 C DT
ETH 3, . ) o
REBIZCUDUIRERSERL SFELL, B
AMEMMERIT &, Z2DBHOEIFMAIT, MO, #
JMpENEN 2.421 pg/ @ (1.892~ 3.099 pg/?),
0.881.8/8 (0.768 ~1.011 pg/3) T, JLEZED
2332118 pg/ @ (0.971~3.861 pg/ ), 0.797 pg/
3 (0.666~0.968 pg/3) T, A LBISE, FLEINZ
EAERILT, metepa ZIREUCITEL 2L 3IKAH D
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_ %] B

1. 7X¥%J'9 A DM @ HHic allyl triphe-
nyltin Z20IEL 72 & ZIRA S5 JE0- 3 LB
#%, %1z ENT-51007 i3 X 0¥ metepa % JLEIL 12&
3T SN ABR-FEIN,  AMEDH BV FHERRA I
B, LIS IR Z hFRik s TA B
FEIt-FUGRIERD 5, HiBd 7 % 0% 9 Bindependent
joint action OIARITH TIH THEET 3 L LT
al, . . .
2. TRFJY A'{/ DU E @ allyl triphenyltin
O HGHZFC ST 2 B2, Ho 0.166 5T, AT
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Table 8. Comparison of the observed percent inhibition of hatchability and
emergence for both female and male treatments with the predictions

calculated by the equation of independent joint action

observed iapmemst Opente Cpresie Weight x
3.5 6.9431 7.0335 0.12308 0. 0666
2.5 6. 7507 6. 5893 0.22251 0. 3669
1.75 6. 7060 6.1123 0. 37690 9.9239
Hatchability 1.25 5. 7892 5. 6903 0. 49030 0.3678
0.875 5.3160 5.2482 0.56515 0.2021
0. 625 4,9272 4. 8363 0.54478 0.3426
0. 4375 4,2808 4,4052 0. 45255 0. 5659
0.3125 3.7241 4. 0096 0.31279 1. 9351
Zy2=13.7709
3.5 7.1060 7. 0600 0.11239 0. 0157
2.5 6.9431 6. 6546 0.17749 0. 9351
1.75 6. 9263 6. 2055 0.31277 12.1388*
Emergence 1.25 5. 8452 5. 8064 0.41656 0. 0181
0.875 5.5244 5. 3826 0. 48104 0.7525
0.625 5. 0702 4. 9950 0. 48026 0. 2067
0.4375 4,4142 4, 5848 0. 40784 0. 9591
0.3125 3.8399 4. 2039 0.28421 2.8581
Ty=5.7753
HUTIRIZEAL YERME 2L &72w, ENT-51007 (1965).

OFER, b3 TUPEZINT 2 2zl Tid,
21 Fh0.357, 1.872, 1.872(%T metepa MDA{LEB
T OTHEEES RS Tit, R IR RO Tl
MRUIze &, ZhFN2. 74835 L U°2. 6577 Cdh - 1z,
3. 7XFJ9 L vz allyl triphenyltin %
WALz E 2 SONARIEETN O & 22 A {6
TTHHEXAZ LMD, ENT-51007 O UEEMIRRE
B LT, AMEHTT, 2OBROFEMINZIZEAL
WHDODIRTH -1z, —JF metepa OZhid, &k
M Ch 5 iR h, ERB X ORLHEIUTEL T
i, BEACERERALDAL EIITEE,» 1L,

5l A x &
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Summary

If a chemosterilant is applied to both female
and male, as a rule, the sites of its chemosteril-
izing action are completely independent between
sexes. The results of cross-fertilization between
treated female and treated male, therefore, could
be expected to follow the way of independent
joint action with the correlation r=0. That is,
the dosages for female and male are not additive.
In order to get sterilized results, a dosage of
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chemosterilant must be enough ta sterilize at -

least the female or the male. An expected re-
sponse rate P for mating between treated female
and treated male could be written as P=P,+P,
(1-P,). Here, P, and P, are the response rates
produced from the same amount of chemoster-
ilant 'used in the mating of treated femalex
untreated male and untreated femaleXtreated
male, respectively., o
Adults of the azuki bean weevil, Callosobru-
chus chinensis L., were used as the test organism.
Allyl triphenyltin (Dowco-187), N, N, N, N'-tetra-
methyl-P-piperidinophosphonic diamide (ENT-
51007) and tris (2-methyl-1-aziridinyl) -phosphine
oxide (metepa) were used as testing chemoster-
ilants for the present experiment. The relation
between dosage of allyl triphenyltin and the
number of eggs deposited by the treated female
xtreated male could be presumed from the
dosage-response relations obtained by the treated
female Xuntreated male and untreated femalex
treated male. A fore mentioned presumption was
also possible for the relation between dosage of
ENT-51007 and the number of deposited eggs,
unhatched eggs or emerged adults; and for the
relation between dosage of metepa and the
number of hatched eggs or emerged adults.
The most probable median effective dosage of
allyl triphenyltin for the female to inhibit the
hatching of deposited eggs was estimated as 0.421
pg/ %, with fiducial limits of 0.293~0.534 pg/2
for 95 per cent probability. That for the male,
however, could not be determined due to its low
susceptibility. Though it was calculated to be
2.532 pg/ 8 (1.075~6.800 pg/8), this dosage
level was completely lethal to adult weevils.
It can be said, however, that the male weevil
is 0.166 times as susceptible as the female to
chemosterilizing effect of allyl triphenyltin. One
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of the chemosterilizing effects of allyl triphenyl-
tin on adults of the azuki bean weevil is the
inhibition of egg hatching which is recognized
when the chemical is applied to the female.

The median effective dosages of ENT-51007
for the female and the male which resulted in
the inhibition of egg deposition, hatching and
adult emergence were 61.856 pug/% (41.972~
73.126 pg/ $) and 173.033 g/ 5 (104.898~291. 159
;ug/‘s ), 84.801 pg/2 (69.181~103.978 ug/¢)and
45.298 pg/ 3 (40.898 ~50.172 g/%), and 86.834
28/ % (65.601~123.311 pyg/2) and 46.391 pg/d
(38.304~55.301 pg/3), respectively. The suscep-
tibility of the male was estimated as 0.357
(0.144 ~ 0.887), 1.872 (1.411~2.483) and 1.872
(1.284~2.729) times higher than that of the
female in inhibition of egg deposition, hatching
of deposited eggs and adult emergence, respec-
tively. From the results mentioned above, it
could be said, that the main chemosterilizing
effects of ENT-51007 on adults of the azuki bean
weevil are the inhibition of egg deposition in the
case of female treatment and that of egg hatching
in the case of male treatment.

Metepa was not effective on inhibition of egg
deposition. Thé median effective dosages of
metepa inhibiting the hatching of deposited eggs
were calculated as 2.421 pg/ 9 (1.892~3.099 pg/
2), and 0.811 pg/8 (0.768~1.011 pg/8), and
that of emergence were 2.118 pg/ % (0.971~3.861
#g/%), and 0.797 pug/8 (0.666~0.968 ug/8).
The effective dosage inhibiting the egg hatching
was almost equal to that of adult emergence.
The male is 2.748 and 2.659 times as susceptible
as ihe female to the inhibiting effects of metepa
on the egg hatching and adult emergence,
respectively. It could be said, therefore, that
the main sterilizing effect of metepa is the
inhibition of egg hatching.



