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STUDIES ON THE RESISTANCE OF THE SEED-CORN
MAGGOT, Hylemya platura (MEIGEN) TO THE
CYCLODIENE INSECTICIDES IN HOKKAIDO

Hiroshi TEZUKA & Ken SATO

HBEC BT 2 2 A=D~TE 7 8= ABLUT A VY VIZHHT BBHERENR
DESTNI62EL R THI L choohhi e BEHELRET D00, W
BT HR 2R LT, Hhiucxd 2 AR L CERAHEK 60
R A R CIGE Lic, ToORE, Eticisgphamn§
HLSHRBERE R —HL, ERZIZRMIZET 5 LDy flid § » TH
AL, BEERIZXL 7.6 {555 487 (S2m L, B H1iite Lt oty
TR B 2 R T A K Y YIS U~ T 2 7 v — AT LSBT

Harok j)ii{’,bb bhts,

[ & B

BB sd B 2 3 A = Hylemya platura
MEIGEN B KEFMcREE IR, L EH
ol LTEH ShT & BilkducowTik
W< o HERIN BN RIBEh T o pt, B
ik BRERE, BABMEREDI LS5 TATFY
VEBIWATZ 7 v AR BIERABEENEE)
KRB ETALLEDY, ZRT 2% Dbk
SR Lichitd o LML, T DB DOME
W& I s B3 AROE R LT LT
RELODARTIXIL , —TTHMIAEZ B2 b
WD 2 =3 F A= CHBEHEROT AL VY v
BLO~T 270 — x5 REIRTMOR
N, ER, i soh T, HL
FaavAizRelTs 25 =izx+5s2hsn
BIROBIMET OB L itk k4 a5 »
LithT® o CHEORBLHRT S, IR
F374 2 A HALlEH R R B 2L L, 4l
T PR R T
T BRI

Hih o HREAEANNZ X B & R A=l
ABHe s, B LT il s =2 ¥ 2=
chodhs VC-13 |, 7L P Y VB LU~ 2
7 e —~n®3MOREIERBRYERTE R, *
DIEBRO—HE TR T EROEBDITHED
T bRMITERE, T il clHEAD
TAFY Y, ~72720-A0WENEHRLTE
D, rotkd HELEEXKELTV5, KT
(LIBRIBTHICITR IR L Lied o 7ont, IS8
HLERL A IR & AR c#Rlo VC-13 2%
Eole TAROEMNLZ, FHLITFHTIRER
e BRI RS DENL L, ELRIT-HOR
FBYETIXEKARBACE S T3, Zhb
DL bk HOWMEDRT X S, duigi
MO IMHHANTIL & & %= BHT 5T 5 M Z 1 H
Mt ORIEBZENB LML ST

ok HILALHRE N O IUATNI 7L & 3 -3 = D JREEIR
OB RYRAT 50, IBRSIELGEAK
BH» SH—RETOx 2 S=Fhla ML, -
BRSO TERNERYERLCE 0T, B
TEECORELMET %,



deEEin dobt 3 2 2 -8= Hylemya platura (MEIGEN) D47 BFIes T3 BiitRE 123

The potential field effectiveness of insecticides for control
of the seed-corn magpot (percent injury)

Insecticid Dosage Ono Sapporo Kunneppu Memuro
nsecticides kg/10a | 1962 1963 1964 | 1962 1963 1964 | 1962 1963 1964 | 1962 1963 1964
’ 1 23 49 77 67 8 98 49 23 48 29 6 13
Heptachlos dust 3 7 53 75 | 58 92100 | 8 17 3B | 27 7 10
5 9 4 U 35 8 88 2 21 23 2 8 13

) 1 24 68 76 74 9 99 34 23 40 3t 7 16
Ald?f.;g y:lust 3 8 62 65 56 81 96 31 21 34 23 7 8
5 8 39 66 37 6 72 24 22 3B 30 6 8

1 7 28 42 27 35 45 53 28 70 33 12 13

VC dust 3 1 24 27 3t | 40 2 5 [ 28 u 8
5 3 13 15 11 25 25 27 25 48 23 8 12

No Treatment - 24 76 81 9 o4 99 89 57 97 50 44 98
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Fig. 1 Larvae treatment container
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Table 1 Mortality of the larva by surface soil treatment

Lizbk50g #FEBIL, BEAIEHE R w 4 H
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MR X AWERIEOREY s rev Y v

. iv dortality
Habitat | Insecticides | oDo%es No. survivor — ed Toralty

Normal |Abnormal| Pupa | Total (No.) (%)

Heptachlor 1 2 0 18 20 i 0 [
Heptachlor 3 5 0 14 19 #H 1 5.0
. Aldrin 1 1 0 12 19 i 1 5.0

S Aldrin 3 7 0 19 20 i 0 0
ve-13 1 0 9 1 10 + 10 50.0
vC-13 3 0 5 0 5 - 15 75.0

No treat. —_ 5 2 13 20 41t 0 0
Heptachlor 1 17 1 0 18 th 2 10.0
Heptachlor 3 11 3 0 14 # 6 30.0
9 Aldrin 1 7 q 3 14 i 6 30.0
& Aldrin 3 3 7 1 1 i 9 45.0
& VC-13 1 0 2 0 2 H 18 50.0
vC-13 3 0 1 0 1 - 19 95.0

No treat. — 13 0 7 20 1t 0 0
Heptachlor 1 5 4 10 19 th 1 3.0
o Heptachlor 3 4 8 7 10 1H 1 5.0
& Aldrin 1 8 1 9 18 H 2 10.0
2 Aldrin 3 9 0 8 17 i 3 15.0
E vC-13 1 9 0 0 9 + 11 55.0
< vC-13 3 10 0 5 15 - 5 25.0

No treat. 2 0 18 20 1 0 0
Heptachlor 1 0 6 0 6 + 14 70.0
Heptachlor 3 0 8 0 8 -+ 13 60.0
2 Aldrin 1 0 7 0 7 +H 13 65.0
g Aldrin 3 0 6 0 6 H 13 70.0
5 VC13 1 0 2 0 2 + 18 9.0
- vC-13 3 0 2 0 2 - 18 90.0

No treat. — 3 0 17 20 H 0 0
Heptachlor 1 0 9 0 9 - 11 65.0
Heptachlor 3 3 3 0 6 + 14 70.0
2 Aldrin 1 0 5 0 5 + 15 75.0
E Aldrin 3 0 5 0 5 + 15 75.0
= VC-13 1 0 3 0 3 — 17 85.0
vC-13 3 0 4 0 4 — 16 80.0

No treat. - 8 1 11 20 Ht 0 0

Duplicated 20 larvae.

it s severe 44 :heavy  + :slight

— i none
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Table 2 Mortality of the larvae by middle layer soil treatment

Habitat Insecticides (klgc;sl.gsa) Survivor - Mortality ll\::'v: é
Normal [Abnormal| Pupa Total (No.) (%)
Heptachlor 1 26 5 46 77 13 14.4 90
Heptachlor 3 12 7 45 64 26 28.9 90
e Aldrin 1 18 12 35 65 25 27.8 %0
& Aldrin 3 13 10 30 53 37 4.1 )
& vC3 1 1 6 9 16 74 82.2 90
VC-13 3 0 0 1 1 89 98.9 %0
No treat. — 39 5 38 82 8 8.9 )
Heptachlor 1 1 4 63 68 | 22 24.4 9%
3 Heptachlor 3 0 5 57 62 | 28 31.1 90
g Aldrin 1 0 2 63 65 25 27.8 90
2 Aldrin 3 0 3 51 54 36 40.0 50
9 VC-13 1 0 3 12 15 75 83.3 90
< VC-13 3 0 0 6 6 84 9.3 | %
No treat. — 2 0 82 84 6 6.7 | 90
Heptachlor 1 0 15 37 52 | 422 %
o Heptachlor 3 0 13 23 36 54 i 60.0 90
& Aldrin 1 0 7 28 35 55 61.1 90
g Aldrin 3 0 5 26 3l 59 65.6 90
2 VC-13 1 0 3 19 22 68 75.6 90
vC-13 3 0 1 15 16 74 82.2 %0
No treat. — 1 0 89 90 0 0 80
! Heptachlor 1 5 1 42 48 42 6.7 90
Heptachlor 3 0 11 33 44 46 51.1 90
® Aldrin 1 6 2 39 47 43 47.8 )
g Aldrin 3 0 4 15 19 7 78.8 90
= VC-13 1 0 0 9 9 81 90.0 90
vC-13 3 0 0 2 2 88 97.8 %0
No treat. — 8 0 79 87 3 3.3 90

Repeated with 30 larvae.
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Table 3 Mortality of larvae dipping method for heptachlor and VC-13 emulsion
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. Concen- Sapporo Asahigawa Kunnepu Memuro
Insecticides tration . ‘ [— —
No. % No. | % No. | % } No %

25 | o8 70.0 24 | 60.0 39 97.5 40 100.0

50 15 37.5 16 40.0 32 80.0 36 90.0

100 6 15.0 10 25.0 24 60.0 24 60.0

200 8 20.0 4 10.0 21 52.5 31 77.5

400 3 7.5 2 50 | 10 25.0 13 32.5

Heptachlor 800 6 15.0 2 50 5 12.5 17 42.5

1,600 1 2.5 1 235 7 17.5 7 17.5

3,200 3 7.5 1 | 2.5 | 6 15.0 10 25.0

6,400 7 17.5 2 5.0 3 7.5 4 10.0

12,800 5 | 12,5 2 5.0 6 15.0 9 | 225

Water 1 25 1 2.5 | 1 2.5 1 2.5

94 32 80.0 | 27 67.5 31 77.5 34 85.0

188 29 72.5 95 62.5 30 75.0 a3 82.5

375 27 67.5 24 60.0 26 65.0 31 77.5

750 24 60.0 20 50.0 | 24 60.0 30 75.0

1,500 21 52.5 10 25.0 ‘ 21 52.5 21 52.5

VC-13 3,000 7 17.5 7 17.5 14 35.0 11 27.5

6,000 1 27.5 3 7.5 11 27.5 5 12.5

12,000 6 15.0 1 2.5 | 7 17.5 5 12.5

24,000 10 25.0 3 75 | 4 10.0 1 10.0

48,000 3 7.5 0 0 ‘ 5 12.5 4 10.0

| Water [ 2 | 5.0 1 25 |1 2.5 1 2.5

l)upl{éated 20 larvae.
Reared 20 days in dark. (14°C, 75%}RH)
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Table 4 Results of topical application method on adults for Heptachlor

Mortality (%) »
Concentration
Ono Sapporo Asahigawa Kunneppu Memuro
200 50.0 0.0 90.0 100.0 100.0
400 40.0 58.0 65.0 100.0 9.8
800 10.0 54.0 60.0 100.0 85.8
1,600 10.0 44.0 55.0 96.9 84.7
3,200 10.0 38.0 35.0 93.8 76.4
6,400 10.0 34.0 20.0 86.2 65.0
12,800 10.0 24.0 15.0 64.4 23.1
25,600 ] 4.0 10.0 63.1 10.3
51,200 0 0 0 61.5 1.9
Acetone 0 2.0 0 1.6 0
No. Adults 2. 10 50 20 i 90
Habitat Equation of regression line LDw ng/2 Level of LDs
Ono Y =4.381464+-0.71805 (X —2.09572) 0.00900601 487.0
Sapporo Y =4.69789+1.01223 (X —1.59722) 0.00078646 42.5
Asahigawa Y =4.78785+1.17377 (X —1.65348) 0.00068269 36.9
Kunneppu Y =5.783824+1.22112 (X —0.90891) 0.00001849 -
Memuro Y =5.16918+1.17092 (X —1.29772) 0.00014230 7.6

a) Mortality were counted as dead if paralized to the extend of being unable to fly or work.
b) Repeated 10 adults.



128 Jesgi B R Bn Y

D, HWBEELX8 AL7TAR X9 H 6 Hoit 2@,
WFRELX8HBITH, BH s L U9HG6HD 3
@, FEEHNSAITA, 996 HW L U9 A22R
D 3ENZHT CEE Lico Lichio» CTHEMITIR
BE AR, TLERAN KL TV
MR TRL, P75 L KFELREMEY
DLDIL, 0~100 %A LR LS 28 L
o fedd, KEFEEZEEENEHLDTELS , T
ETHETL50%0TE b, IR ITH LR
AR < THL, 2005 DRERBRE T b b
6L.5B DV ETEEYR Lo TR EL IV
NTFHECRELE OB THEIMMBRK K LTS
25 1.5 ~2.0% 1R A,

CHhHDRERMS Bliss 07wy 2 X
D, BELXXEC, MEETRET e, TR
LT, EREFEREAMNERA L b0 LDy %2 5Y
E35% Table d DL D TH B,

~F 27w TR AR REREFROEGIT
WELHETS L, XD LDy iXFEEXH 7
f&, il XN TR E 40 5, K
487 fE DR Lo

IV & ]

1) e EE

WA IS T D LR O H M Y
HHENREL STV HR, 2 3 A= ikiitkic
DWTL, A RERS £V B0 Wi I
B AHEGARGEO RN TH D, R0 BN
Kﬂ?%%@ﬁ%ﬁ&ﬁohfd*@ﬁm+hw
B ERA SN ETeh, T oK
19624E e REFEh, TOBHOL iﬁd&ﬂ,m
RO Yo TIRARSh AR, RES AR
Wi, REUTRHE:, BeH:, B, NuERmY:
OO LBARBEOSMTHS, chHDdI L
HREAEL , H{oBBCHA STV 5
NRFEMETSH Y, MR AT 5 MR
BRERLETLW L »THhash T3,
FED 2 F A= KRB TIREE OB Mtk &
25 SR ABNTH Y, AT LY
BEEBICERRET > HELE LTI, $hot
B b L MBI M E X TV B EEL S

# 18 %

hbo Lich»C, Jif o Ba Blth LicM4d
D1964%E 3 L UN19655E i - UM X b, High
WERIRE T SRR REERARY L - T, B
REAEI L i Lo

R A A BT B i L o Ml AL AR
HEaRTVWBY 2, TS RER
A& LicoT, Bk 8 DR gLtk o
BALTWIRWLEELOhSMTH 50ecm oL
A gtk Lk #H20%) 2L L CRE
(AH#915%) LEDE F RV fo, B cid 45
DEBMBEF B E LTV 55, HARRIS® 0 £ 1
A=FHEERCIENHOEENRL, BEY D
2 3 A= KRAHFETOREADE HIVWTh %0
T, HRCREMET Uith otzo ot NE
TIRAEHOK R oM X 5 RS ROERHL
REHBRATWAD, BRAOHEBTIIKAF%12.5
%ELMELTCKEMTEAVTH20T, A5
B 2o K 51165 e S 0N il & L TRz
FH LAEEMT TKFT) LRMoMIFMmT
TR TchbtriBbhb, WRERER T
EABKOFERRIFC EHDTES » Ko

Yoo LB X A HoRBRRoHEET
ERRE DR TR R R L 4 —F L
f2o LA L2 6o K8 CILdkH o B 3 53 -
M & R L CXEADH O, HE TR R
HTHHLDEMIMARE L VEL £ o T W
Bo CONHIROBHIELEL S, NAK
OEAFET R, Bl N h AR L b
ittt s h s,

F o ilg AU R A U R X Db B A
1unﬁ,:hu§@%m%$$A&ﬁmﬁm%
Fof—CcllziciodboRELTHH, AR 1€
mnm,kﬁkxu%ﬁmetomamohox
D, MM 2 TIIHMENEIOLD L DV EATH
it B bhb,

Hbkoz &b b4 npo 2 Jig: & 4 it
FUBARETH Y, oghBHAH T b HHEN
HAMN, —Hics 5 ER AR E OB &4
DERBRELI BHLLBB0T, +HETLT
REEET 5% b, ErEmefMidyhkEss L
THIRALS%30EB2 5,



I 33 B & 3= Hylemya platura (MEIGEN) D #4432 METHERE 129

Zh bR R Licsh Rt R E— o1
IR A Lic T, 2 Bh kel 3 X CIRIREE
Ll oteo 19654 1 H = o fRERBEBET 4 v T s
My RAH, R ORI XL,
FULBOR B oD L F a4 Ul GER
#) o Licdio THITOHBIEARKRIREEZR H VT
L, AT MG TE RV LB 5,

2) HEBRIE

19664121, 120045 ORBTCFIH &t
LGRS YRA I, FETREROMEI X
DERIEMNSR LD DT, THIBCLILL, 3
FIUOsHHBRTRILLEEN Fig. 2 ¢
Bo MHMBOYHMILMER T 7 A5 7BBT
AHL, ERRMB TS &, 1 7BHTR
TBESsTOEREAEL, 35 ETIIESR
RONEAIUTHRL > BRE R R LI, ¥
HEORBTABNOLMEF ST, L8 LRI
BETHE LN Fig. 3 THD, ZoE

YRR < HERBE (25°C) RKRAEL
2o ZOFKRY LI L HEFATHIBKMATIZE X
DTV Do BHETCIITEHBDOLAN BT H
, EL RGBERETO 100 TERBY R
ANRIEALTLE 50 M LEOTHEHRNL, Rk
BEBI3oNE L, AHEBR LY ARLER
AL, EES (13~15C, 75% RH) K HTF L
o

BRI, VC-13 TIRIERHK 05 BT
BISEWSEE Licts, ~72 7 v~ ORI
Ml hElh, & QEREOBRM TEEAH L
oo ThEDREYTRRT v, FRERL
TmrT 5L Fig. 4 Lich, BlsEgic X 5 LFE
H13R 100 ~50% O T 4 BB B4 T EY &
ERTVWB0T, AHERTCIZI0BBOBREL M
WTEk D, ERBSOHZLTFTCRACBDT, F
EouEThRERMABRORELRL TH S,
VC-13 zh~R~F2 78— L TCEHNIZ EIX,

Fig. 2 Results in comparison with dipping time in Heptachlor solution
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Fig. 3 Results in comparison with learing larvae using the soil
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Fig. 6 Circumstance of the sced injury by soil treaiment

Remark 1) One germinated seed was inserted into the surface of soil in each containers.
2 1 gram of the insecticide mixtured soil was placed on the surface soil.
3 Left 3 indicate high tolerance and Right 2 indicate low tolerance to cyclodine

insecticides.
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Summary

In Hokkaido prefecture, lowly cffective for the
control of seed-corn-maggor, Hyienya platira
(MEIGEN) using Aldrin and Heptacl lor was initial-
ly reported from Sapporo (1962). Since that time,
the trend of levels of susceptibility have been
observed in several localities of the prefecture.

In the period of 1964-1966 at Prefectural Toka-
chi Agricultural Experiment Station, some tests
were carried out to determine the difference of
levels of susceptibility Sapporo, Asahigawa, Ono,
Memuro and Kunneppu.

The results obtained are as follows:

1) Results of the larval tests with soil treat
ment and the field tests in each of the areas
named above were similar.
of larvae to Heptachlor in Sapporo, Asahigawa
and Ono was low.,

2}y With the larvae, insecticidal effect of Hepta-

The susceptibility

chlor and Aldrin were compared by the dipping
method, but no statistically analysis was employed
because of variations of the motalities between
dilutions.

The results showed that the levels of susce-
ptibility to Heptachlor in the localities of Memuro
and Kunneppu were high and those in Asa -
higawa, Sapporo and Ono were low. While the
levels of susceptibility 10 VC-13 were high in
cach locality with no variation.

3) As a result of the tests to modify the
dipping method and rearing larvae, the following
method was divised: (a) dipping, of larvae should
be for 3-minutes and (b) after the treatment the
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use of soil for rearing larvae is better than wet
filter paper. A

It is important to even the inster of larvae.
The larvae collected from the field have to be
reared at least one genelation for this purpose.

4) Tests of adult levels of susceptibilities were
carried out by topical application method with a
88.3% pure Heptachlor solution.

Comparing the resistance levels of Heptachlor
with LD, Memuro was 7.6, Asahigawa 36,9,
Sapporo 42,5, Ono was 487 times more than
Kunneppu which showed the lowest level.

Judging from the above results, the seed-corn
maggot in Ono, Asahigawa and Sapporc were
all resistant to Heptachlor.
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