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Effects of ambient temperatures on the development of
resistant and susceptible strains of the house fly

Sawako MATSUZAKI
(4911 B 25 B 52 )

Abstract

(1) The influence of ambient temperatures on the development of the house fly, Musca domestica
vicina, was studied in order to investigate physiological or. ecological differences between the
strains susceptible or insusceptible to insecticides.

The following items were observed under laboratory conditions at the different temperatures,
17, 27 and 35°C:

Larval and pupal mortality, number of adults emerged, length and weight of pupae, wing-length
and thorax-length of adults, duration of developmental period, number of ovarioles, and the
physiological age of adults (in days) such as judged by Suenaga’s method from the degree in
ovarian development 3 or 5 days after emergence.

{2) Materials The colonies of the house fly used for study are as follows:

Sapporo strain (S.) from the malathjon-resistant colony that was sent me by Dr. Hayashi. This
was originally collected by Dr. Hasegawa from the garbage dumping places in suburbs of Sapporo
City in 1970, and it has been maintained in our laboratory since 1971.

Tochi strain (To.) from the malathion-torelance colony that was collected by myself from Tochi
of Nangoku City, Kochi prefecture, in 1971 and since then it has been maintained in our laboratory.

Takatsuki strain (Ta.) from one of the susceptible laboratory colonies, it has been maintained
for ten years in our laboratory.

LDso - Values of these strains on insecticides are shown in Table 1.

(3) Measurements of esterase activity for the three strains with different 1Dso - values, above
shown, were also obtained using the thin layer electrophoresis method described by Ogita, where
1% p-naphthylacetate of the substrate are adapted for the separation of esterase and the esterase
activities can be revealed by spraying the substrate with 2 % aqueous solution of naphthanyl
diazoblue B.

When the three strains were subjected to the thin layer electrophoresis, the p-naphthyl-splitting
esterases were separated into several remarkable electrophoretic bands such as shown in Fig. L
Though there were remarkable individual variation in their esterase patterns, among the bands
arranged from the anodal to the cathodal side, Ez and Es were always observed in the malathion-
resistant (S.), while in the Tochi strain collected in Kochi and the susceptible (Ta.) strain the
high activity band were designated as E» or Es and the bands E: and Es in the Sapporo strain were
inhibited to reveal themselves when the strains were exposed to malathion.

{4) As the result of the study, the strains of house flies having different insecticide susceptibility,
as ecologicel and phigiologycal features due to different ambient temperatures in the course of
development, it was found that the resistant and susceptible strains are obviously differentiated
on the development of larval, pupal and adult stages. It is remarkable that the resistant strain (S.)
from Hokaido in the north of Japan indicated better development than did other strains under the
high temperature (37°C) condition.

(5) The LDs~Values was highest at 27°C, which was regarded as adapt for house flies, than
those at other ambient temperatures.
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Table 1 LDso-values (ug/2) of insecticides for three strains of housefly

strain DDVP Sumithoin  diazinon malathion 7-BHC piretrines
Sapporo 0.058 0. 145 0. 645 156. 481 0. 741 0. 379
* Tochi 0. 325 0.530 0. 639 4. 460 9. 426 1. 624
Takatsuki . 0.076 0. 089 0.293 0. 455 4.542 0.387

BEAHET 3 EEHRIE 7T-BHC KB LT EmNAERT D, i s BEBFICHL TET~
TREMESE, HLIRE T Malathion ICHEEMICEWEERL, Z0MoFHICKH L TRREXIE
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esterase ;EMEDHLERE : HEESIKEIEICK B esterase DO TRHEBNICTRS E LB I
malathion ZEBVICWEMH T LA L EORBBROENMRN I IKCRTEBOTHS, #HE 3 R/RHEEZ
ENENRERINKIBE SO0, BEHS hIENRIKED B Be kB % malathion EHLEE
DALBERIEICHBELE 50, WO UBRZEOTT, SMATIECORIFENE 72 {45
NN ETH B, WHBERKE, ANBRROSRZUERLIERD, BERBICEOHLI LN
BREN 3. 7535 By, Ee B X, malathion DT EEREAOKEN T CHE X4, malathion
DREICESTIBETHLEL LN ..
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Fig. 1 Zymogram patterns of g-naphthyl acetate splitting esterases of individual flies
on the treated three strains with the effect of the inhibiter by malathion

A

: control, B : inhibit by malathion

Table 2 Comparison of mean duration (in days) of larval and pupal stages under the
different temperatures for resistant (S.), susceptible (Ta.) and Tochi strains of

house fly
strain Sapporo Tochi Takatsuki
stage | larva pupa ;arfgapupa larva pupa Eilrgapupa larva pupa lﬁfg apupa
&; 17 22.0 13.6 35.6 17.0 15.17 32.17 19.0 16.7 35. 6
éf 27 7.5 4.8 12.3 1.2 5.2 12.5 8.3 5.2 13.5
§1 35 7.3 3.8 i1 9.1 4.0 13.2 9.3 3.7 13.0

Table 3 Comparison of the intervals between the first and the last day of emergence
at different temperatures for resistant (S.), susceptible (Ta.) and Tochi strains of
the house fly

strain Sapporo Tochi Takatsuki
stage pupation | emergence l pupation | emergence pupation j emergence
g&-’ 17 15 14 ‘ 17 11 16 13
<
8 217 4 5 5 6 6 6
5
e 35 4 4 ,, 5 ' 4 4 4

REEHHORS OLERE : £RK0HHR, WMPMEK2, $2X, BIRICORTLEBLTH
5. 3EORVERUEBRMICRIAEL L, RENLTLOERATRRL .
oA - THSREIE B H O B R & IEBMRAE & OTFIT t-test (p=0.01) Kk 3

BEEREZTTIL - 1R,

BHERA LD SNIT.

UL LEmE U CESERRR SRR TRE

BEEZXN, KEXRKTEENSADNS, Bruce?) (3 llinois O BRI RS T, Pimentel et al®®
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Fig. 2 Frequency distributions of pupation and emergence observed each day
after hatching under the different temperatures for resistant (S.), susceptible
(Ta.) and Tochi strains of the house fly

% : numbers of pupating individuals
B : numbers of emargenced individuals
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Fig. 3 Mean frequency in percentage with 99 % confidence intervals (the
same method of calculation for the confidence intervales is adopted in all
other cases) of pupae and emergenced adults and mortality of pupae under
different temperatures of resistant (S.), susceptible (Ta.) and Tochi strains
of the house fly

® : Takatsuki strain, O : Tochi strain, @ : Sapporo strain
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Fig. 4 Relation between the mean length of
pupae and the different temperatures under
which larval and pupal insects of the treated
three strains were bred ® : Ta. strain, O:
To. strain, @ : S. strain
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Fig. 5 Relation between the mean weight of

pupae and the different tenperatures under
which larval and pupal insects of the treated
three strains were bred ® : Ta. strain, O:
To. strain, @ : S. strain
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Fig. 7 Mean lengths and weights of pupae obeserved each day after the
first day of pupation under the different temperatures of resistant (S.),
susceptible (Ta.) and Tochi strains of the house fly (® : Ta. strain,
O : To. strain, @ : S. strain -
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Fig. 8 Mean wing lengths observed under the
different temperatures of treated three strains
®: Ta. strain, O: To. strain, @: S. strain
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Fig. 9 Mean lengths of wing observed each day after the first day of emergence
under the different temperatures of the treated three streins (® : Ta. strain,
O : To. strain, @ : S. strain
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Fig. 12 Mean length of thorax at each day
after the first emergence under the differnt
breeding temperatures of the treated three
strains
®: Ta. strain, O: To, strain, @:S. strain
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Fig. 14 Mean numbers of ovariole observed
each day after the first day of emerzence
under the different temperatures of the trea-
ted three strains @ : Ta, strain, O : To.
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Fig. 13 Mean numbers of the ovariole under
the different temperatures of the treated
three strains ®: Ta. strain, O: To. strain,
@ : S. strain
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Fig. 15 Physiological mean ages (in days)
estimated of the freated three strains. See
text for further explanation. And the dissec-
tion for the decision has been done at 2 days
after emergence for the temperatures 27,
35°C, and at 5 days after for 17°C ®: Ta.
strain, O : To. strain, @ : S. strain
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Fig. 16 Mean Physiological ages (in days) has been estimated from the ovarian
development by Suenaga ’s method under the different temperatures of the treated
three strains  (®: Ta. strain, O:To. strain, @ :S. strain

malathion [2X9 5RSEMESER © malathion K39 3 LDso flid, 3R#MED 21°C DL ERD
L, ABRECI - TEEBERLE (B432).

Table 4 LDso-values (zg/ %) for marathion by topical application method of
resistant (S.), susceptible (Ta.) and Tochi strains under the different

amdient temperatures

°C Sapporo Tochi Takatsuki
17 137. 590 0.979 0. 410
27 193. 193 4.834 0. 409
37 134, 410 0. 947 0. 442

BEXEERERTE, SRKELBIESHEUL LDse BERL, 27°COSRMEREXICHERL TEZ
WHEL BRI NEDORT, NIHNELT B &, FMOERNRFLFHELLTE L

HENBELHAPD, TOXDBEANSLLNS LHEEINSD.
DlEoB&EERL Y, BAMREO A o, BB - EEIICERD - 22 6D LOHE
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BEHRHOBHETREICENMEE R U, WLEE2T, 35°CRTR I RMMICERERT S,
11°CRICB VO TOAMNIBRICE LVMET 2SS . '

(3) WOEXIZ, BHRETHROBEZELO URERKEIZES pIc—K LEEE S5, IR
RIIERAERAER L.

(4) BWER, BELVLAL, BERTREOZHLERELIS SN,

(5) ARU/NEBIERYE - BREZERFEO+T, BHEREEMULLE(ERL, PO MCARREZE
BAEEENE D, ARZRERR TREELKEEL, HRIKQD, REOMERENL, Alh
EREOLLNRY, BRICEELEE26E, BRTREEKCXBREBESELL.

6) MEORBREECHIL, BHRATRERETOREDHEABE LY. 17°C RTREDS
SNk, BERBICE NS ED SRk,

(7) malathion IT¥49 BIEHIHED, 3 REE BUPCORBEETTELBY, BR, BETED
IKETLTWNS,

(8) malathion EHHEOHRZA T, HIORKICAONIZN By, Bs kB EZE L, COBEI
malathion D NZTHEEHRA~DOKEH FIc L VHAEINS,
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