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Fig 1. Test forest with a high population of
pine tree wood borers.
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Table 1. Field experiment of the wood boring pine beetles control in the pine forest,
Pinus Thunbergii at Chikura, Chiba Prefecture.

Place of experiment l

Yatsu

|

Hedate

Days ‘ July 18, 1963 ‘ July 17, 1963
Fog Fog
CA) : (1DX6, 151/10a : 12.00a (D) : (2)X10, 30!/10a,
* Application dosage (B) : (2)X2.5, 15//10a: 16.32a : About 20a
and (C) : (2)X5, 30//10a : 12. 00a Mist
Area of experiment Mist (F) : (3)X20, 30//10a,
: (E) : (3)X20, 60//10a : 13. 44a : About 20a
Untreated o ‘| Untreated .
(G) :3.25a v (H) : About 10a
‘Spray machine I;?o%v :efwingfog SN-7 fog generator Mist : K-Company mist

(1) : Barkfog (10% DDVP+7.5% r-BHC+10% o-Dichlorobenzene)
(2): Barkcide oil solution (6% y-BHC+25% Ethylene dibromide)
(3): Barkcide emulsion (10% y-BHC+25% Ethylene dibromide)

YRk #9200 v =y, KRN (Y u=
v DFIBT0%) T, VEIRESH 4m, WEEE6~17
cm, SPEIEETFRVIRY 2m Thh, FRRISENNREIZ G
FoAvTw 7 BIRHER35° T, MRIRICIT R I b
5, ROV HLL L L L R IEU 7o SR
MR I I L 23 2 B L e,

LMK L D 500m OFIERIAINT 5, EGT
60m DT TH D, FI60ELEY v < VT, NRIERT
# 10m, [YRPILIPE 8~45cm, FEETFIH 3m Th
D, 52UV, BRI 30° Th
D, MRIQIETFRDEL, BTRRMRIEC 5138 T
ot KERKGL, dUATIOfFEE MEIRE L,
100m OREZEA~ETIWTO, EHET o fnz
A & L 7.

BEREEA : 3% 2~3 FIELO L oA, FLAlE
PERL 2GR 1R, BEFOHAE b AEEH O
A D &5 &, RO, JLEkEEoi, REM:
DI & DA DT R EIR L 72

KEFE KA O I 1 RoFE TR X,
Swingfog SN-7 (13 K #L#£13 & MDD CTifseds
Nt rtids (133 R M) Ui, HERMROK G
AELEME ORI ARE TN L THHEL 7.

MEFRE: '

1. SkRducd s R

a) M MO oiLrtic 0.9xX7m (11 2
x2m) OMRADZ LU, SKH HE M 24 RN 75 T
EL 72BN GRS iSO &g M
WAt L 22,

b)) W KROFEORIEILT X% V9 A v
Callosobruchus chinensis FRe% L 7ol 4

62

M (BfE 6cm, KifF 4.5cm, 0.5mm [1) & MLittL,
SRRV 2405 D £ O « FBERAIMILL 72,

C) BULEIYHC I XIS OB & BRI E 0
% : MOSIREOMgEc = 2=y 2 v sy Sy
&Ly Shirahoshizo rufescens JRIA AL 7124
WO ERREL, PEZoM%Y, Staircase method?
DFHE, Wby EF TR EERAL IR

2. B WEXUR O TS

MRiciih (Bx 2m) #5A%0RL, SKARM
10ERT2SRERIMEM 1 o BT L M, BN
T WSO 2L, SO MDA
U EL AN

3. MERARFEELt O

FEFIMEANT L £ D&Y 3 o A% (10H30H) i, Yl
FCRBX A ML, SHEOWIEL FuIoRE R Mt
L. X5 H9—FRT1 7B Loy
foEEL 7o

4, FHERBOUE

M OFFEDRITNC iR 15cm o ik CHIT Uit
No.2) L, HEHFHKE 2x2cm O ¥ i
HOTUSES (B% 1.6cm, £X 18cm) AR, 7X
FU U AVERLHMEAL . 2O - BEER OML324
Bl iziTisofe. ORI 0.5 3, BREMIZ1 L
AUL T, ORI T2 MM B RKE LT
HdoL e, '

5. BHBRVERICNG DO EIKEEI I A
T E T4 20m OUEIKCTRD % Swing fog SN-7
FRREAN R MER ML T 1L £ OB
OFFZERERY, VRN o BRNG, TR o BMbE L
7o, BB OFEMIZIG AR, T, K

s—— s
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Wit M

31.5°C, 86%, MthThol.
. 6 SkMromt

SERIREM e 6.4 JIMT, A OB X 5 1 3EDEH,
OO TR OIS BT IR & el L
7.

B, FHHUCAYT B EHE O, I, il
IR, EERBXORRELE LS TRHRML 2.

EBE R R

RRBRICHT ZEERDYR « TR T OHER,
Suifie HZomh TH 5. |

SR LIRS OB RS, MHH2AR I
TIEL 7. XA FEHINIZE L, DWW TR
qﬁzmot ML wilBiziy, 4w a3y 4 Ay
“Cryphalus fulvus, = t<v v I xS yay
Shirahoshizo rufescens oAt Mok
DOREFERSD, TEMICE TIMEL 723 < vl
OMEBEHEET 2L, BIMOKEHTIE, +4nax
PAhy, 2w /v IRV ITYAVIE, BRETH,
(1)X6, Fog, 151/10a : 1, 710, 7600T, (2)X2.5, Fog, 151/
10a : 1,554, 518pC, (2)X5, Fog, 30//10a : 760, 190p%,

Table 2.

w29

#—1V

(8)X20, Mist, 60//10a : 1,278, 2130S, Th D, SEHiD
HERTHL, ¥Avaxsgay, HIx)aviize
nFR, (2X10, Fog, 20//10a : 7, 700, 600 T, (3)X20,
Mist, 30//10a : 1, 200, 100/CCHDfz.  FEREE R4 1
BT L L, {i9is Lo (10X6, Fog, 151/10a)
(2)X2.5, Fog, 151/10a%3)X20, Mist, 60//10a==(2)X5,
Fog, 30//10a THhH, (2)X10, Fog, 20//10a)(3)X20,
Mist, 30//10a DY THo7:. HRATE LT & DIYR
it, DDVP, y-BHC, ODB o 3 FId RIS -
BHC, EDB o 2 fiAHIE D {f&chotr. TUEE
AR oMY,  OMEROWIHTIE, AP
RGO BHMSEMA X v (i Chot. ¥7:Fog
he Mist H:2 Officiy, $IToXiatl ot

R, MAREDO 7 XX Y 6y OURILEDOE O
« BEEHRE, TRT100% Thote, TXXJ 9 Ay
DORERIPD, =2V Y TRV T Y Ay OKADL)
PEHEL LS ELEN, =y vIioTUa
v OEERMEANP T h ot fo, B ERIS
niarotz.

— AU BN ORI T, T & SR ORI
RO 5 EFbhTwh, MGHIEA L, SEmESm

Biological structure of knock down insects treated with insecticides in the

pine forest, Pinus Thunbergii at Chikura, Chiba Prefecture at 24 hours

. after treatments.

Place of experiment
Formulation used
Dilution ratio
Application method
Apphcatlon dosage 1/10a

Order

Coleoptera contammg wood boring pine beetles
Cryphalus fulvus
Shirahoshizo refescens
Cerambycidae

Diptera

Hymenoptera

Lepidoptera
Neuroptera
Hemiptera
Thysanoptera
Orthoptera
Collembola
Spiders

Mites

Total number of knock down insects collected in

cotton netting

Hedate*

Yatsu
¢Y)] @2 @ €)] @ @
X6 X2.5 X5 - X20 | X10. X20
Fog Fog Fog Mist Fog Mist
15 15 30 60 | 30

20

Number of inscets knocked down

43 32 2 19 | 153
9 6 4 6 | 77 12
4 2 11 \ o 0
0 0 0 6 1
207 213 7 64 | 207 256
58 60 19 7124 134
42 3 5 16 @ 23 39
7 10 3 15 43 36
51 36 58 34 | 148 152
0 0 0 4 0 0
5 7 6 0 10 3
0 0 2 3 12 5
63 47 18 23 i 7 58
0 0 2 3 | 2 1
566 436 144 ws{ 793 755

* (2X2m) X5
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EEASLZ &3, %bwrémfwa ZDREEIALR
F 52D RERTIR M P IR L 7028, BT T
BREDESNI ot £ 2 ThTrkBREDD

INFEER B T8 072 s, RERRSRIIATIE Lo B3 ik
KT3I E Enl. 20RO KM, Bl

1=>@QThHH, FEFOHRR 7T AF Ty av>=%
RYIVIRVI YAV IR TN IR
Monochamus alternatus>=% % J o » v Sipalus
hypocrita THoiz.

WORBBEROIEE - SEFINAIC X DL vl
IRWDTEZ, BHCHEAREIC X b 7. SRk
Suili2 Momh thsn, '

200 |
2
8 100}

g

s i B

- .

é 10 N r \_‘\

10} | c

July August Jul August
10 30 20 10 30 =20
(1)X6, fog, 151/10a Untreated

A : Shirahoshizo rufescens, B : Sipalus hypoctita
C : Monochamus alternatus

Fig 2. Seasonal fluctuation of the number of

pine tree wood borers collected in the
trapping logs of dead pine tree.

A8 ANl = 2wy 2 v T HU Ty AV DR
HEGT 156 Pic b Is X A3, JRAIRGG 2 Aikici324
PLIZWoL, TOBBAICHINL T & ORBICTIBL
L, CThEltRosle gt se, Ricok
ﬁﬁzﬁ?:ama,:olwmmmwn%mmmm

LB EEDTHLEIEWLDEE LS,
aﬁxﬁiiwﬁm.7ﬂ7aamﬂwammﬁb
TR 3 oD TH D

e U 2R EUREGE, R ABIATEDE 1S

<, (2)X5,Fog,30//10a 1 6 A, (3)X20, Mist, 60//10a

B REE TS, PEIOBAREIC X D TH

Table 3.

Chikura, Chiba Prefecture.
Formulation used l (1)
Dilution ratio ' X6
Application method ‘ Fog
Application dosage I//10a i 15
Number of pine trees observed 210
Number of obs. July 7 4
dead trees obs. Oct. 30 4

#—IV

13 1At &, (1)X6, Fog, 151/10a 35 X O (2)X2. 5,
151/10a VX REHLRDY 44 e L2 vofe, #EASH
THET 5 &, (1)X6, Fog, 151/10a: 0%, (2)X2.5,
Fog, 15//10a : 025, (3)X20, Mist, 60//10a : 0.25%,
(2)X5, Fog, 301/10a : 2.1%, 4K : 87.9% T&

D, SHIREAIX & X & Al b iz, 355,
WHEL - WA SEALE X U IR L R E DR, X
& OTEMPORBRETE 2L A LRBINTH .

FEREORE : IR 331 5 WHPUSIK I LhE
ﬁuo)ﬁll['f.—cmg’ﬁs),10),11),12),13),14),15),16),18),20),21),23),25),26),
WIS xh, FEREL I, FEHRFIOMNIC Bic> TR
BRI OHEFABE R IS L fe. KBNS LS8 %
ZIMNTIMIL FoRETR, BIRELTHMEBISYS, Biko
s
D EWLINTEL D320t CORGE, W
25 MO EILERCH ), BRI
ﬁ$<7°m&A%&WMMMmEMT%OLth
H5H.

Swingfog IXINBLATI O TS IZEEL, Jnh\! Y3l
ZRIL TRE B oSN yuEo 5 o
DL IIB 55 BRI Ws o, iy
HETHHL . PEOPEXINM ORI E LI~
IR > TR L FER L /<.

MRIZRT 5 EZEOT & 20815 1 FRE LT,
TS O A ARMIL 72 SR % X O 8

A Tatsu B tateu C vetew D  Eedate

-
(o]
o

Frequency (%)
N -]
o o

o \AJ

18 2018 2018 20 18 20
Fogging index
C(A) : (1)X6, 151/10a, (B): (2)X2.5, 15//10a,
(C) : (X5, 30/10a, (D):(2)X10,20!/10a.
Fig 3. Frequency distribution curves of
fogging index.

Number of dead pine tree observed after the insecticidal treatment at Yatsu,

@ @ @

X2.5 X5 X20
Fog Fog Mist Untreated
15 30 60
210 286 237 58
8 9 10 3

8 15 11 54
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N3OS X 5T, BIltOEBERSD O
HOMR DN D A%, MG —IfL e
Lo, FRIOHEZIROTWIT O FMNEH LD 7.
TEHARE E BN E O YR E WD &, 151/10a, 201/
102, 30//10a DAIKIRINZHRA Wb LRV, O
&b, 151/10a DA T L I — IR T
INDH I LMD bRk
PARRFRICRIT A5 MR PR ERE : B VERF O
PREfTie 5 e, EROIKKBAGABEA Gh LG H

} 1 T
Wind velocity of forest ocutside
SEEEEN$ELLE
a/sec, Weather
1.0 -
0.8F L
.0.6 | Wind velocity of forest inside
O} L
0.2} \/\ [
0.0 -
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bodl RS o Seanl
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28 | e
27 | \— ———
26 |
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30 R SRS
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26
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8s el
8o | Tmesse L laemmmmne-
k¢
2,30 2,k0 2,50 3,00 3,10 2,30 2,.50 2,50 3,00 3,10
Time { Minute, second )
Yatsu, July 18, 1963 Redate, July 17, 1963
Forest inside
---- Forest outside
Fig 4. Climate condition at fogging period

in test forest.

Table 4.
(Up and down).
Control machine used
Initial name of operator
Age (year)

Body weight (kg)
Working time (second)

before operation

after operation
before operation

Pulse rate/minute

Breath rate/minute .
after operation

HoR oW

29 %IV

1O T, RNV TREMTAVWB U S LL
Rigcdhy, LULARNETHS. [METLIOEH
RIEREAED S ) 2 v S BRASE OV
YIIL L DD B 5. APYEIXZ ORIRDO 1 TR L LT,
M $o8 LEFMAIR2RAL, R
ZINCHRKICIRIZ B L & 5 LB b Th 5.
TN T 2 M E O RER OISR AL & Swing
fog & 23U T, KERBHERNCRICRETIL 224581,
T OMELY 2 KIS MWL 72, KBRS UL 4 ool

DTHD. )

SRR DR RO 1A e R, v
SR, AR EOHIRKEIIAELEL T D, RN
AN B S L EML, T ¢ VIERLL 2oty
["vX, Swingfog:34328%), FILLNT 2 M 44}
02B)CdH>T, Swingfog DJIANI S8 TAMMA]
Tdhote MERFTETRFOIRMEL, PR VDB
DFhE T % &, Swingfog X 7910 X MA
DFFBEHIEN L L, ZROIFIIETL 22 A2
7.

REOHEE : RO A ORI O M, Bk
LI & g L T 6 A L. OG0
Fog X1s X O* Mist KILicgk IR S i inoik.

Ed ]

MONHBBMNOS LT 2E ARL VoK, i
AEHETHS. HILTICHAILL TRIRM 2RI LR
B DORETER (T 5. X S iz VST AR e &,
IWIBMESEE 52 5. 2 OB WO
D HIIEIAEE L T D, BB T L
DL LML LDDO—2TH D, IHSNUTT BHL
willopiEkit, R.L. Furniss %% (1951) i2k ®
RO VDLD D QIRKENIEA T b, FoR{k
BINHIROIL D R E L D07, THFBSET A
FREFFP o5 5% S I oA R S h 5 X5 Wi
Dfs. EIGEEREY, FHAEEHCLSE TS
ZHBD, BHTHBATTEPNS X5 Th>TH

Fatigue-degree of pest control operators at hill of 20m above the sea-level

Swingfog Mist blower

1
K. M. 5 K.O.
26 | 22
62 ! 56
208 - 242
85 [ 95
118 : 139
14 | 16

16 32
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7.
RS B OALZEIBG RS IZ, 2B & s R
KlEh s, RV TRE OB B C i
REFOIZ B L ey, Aot BB i B R e
T, Mo ansiuERCRESEEc L ELL, &8
HOBVHK CIINETBIC AR AT B T L RAR
T\, WEOEERHS Bk TichbbiluiE
LHERB Y, EHORPTHbLTEANRS A
ZiHL T, Swingfog 12 X 2N TFOERE L BN
L.

HHRNISEH 2 R, ThabbEREE LT
NI X DT H S, ZOHUCIIEER LR
L EAD 5. MBI BRE DR DL
W<, MK OMERO SN Ly, Bk
% & [RIRERNE 2 ORI B 26 R b 5. 108
L IERMIE & W U AR RN 5 & 2 AN D
%,

M vllogiE 2 P+ Hicdeh, oL bE
Wrez ki, BHROFEOTERENNATL L TH
F -

B WIS SR T IRINE T, W, IR,
MOTEA, (REIARZ I L AR L 28w, 94

& o8l initial attack ITBHL TiX 2 DOEFHMH D.

—->}1 random attack P13, {IHFFCHEIIxND
t‘/\.‘) 3&&11)-@&)6. .

Vite 55 Pinus ponderose % Jii1i4 % bark beetle
TR L 7o &5, IR IAIE O 4 BRI RIS i BATR
7o CMELMISIEE S 5, — ok ATUITIR
W 5O, KN HAE DS TN R AR AT
& oot MRV Th . HIBOENSIRINT D L4
3hAHOFE] MRIFo XS I, MECHIRLT
W HHORHAS, T OBEIRITHIPBIRE TR S 7
B OFIIYSEN L L O W IR D, OB
FEOAKRIBHED & 2 AR Tlavhs, #O 7R
Bl - b DIEP&ME LT, NEOMHBIRTE AL
RIRIIL, 2P E LIRS DL EE, &
DI ATHEIRBHDHERL TN D 2 EHBBETH D
LE S, BUAIMES 4 SERT O i3 47 2B
RBIZH DT, #2420 EOBRITH.
BRI TS 6 SAEL L ORI E L DG F v 4 A VK
T BN, T DX S ICHIRWIEE ¥ &
4 A URUS X DREDFEE L DIV HIBIR S B
D, kO ORIRIMNBEDOWEN S ¥ 7 4 2V B
S HIEELIIEAD, 74 AV HOFRERTYET
HTENHEDLEES.

McMullen & Atkins!™ji % & 4 & D 1§l Doug-
las-fir beetle, Dendroctonus pseudatsugae O
AW EHFERNCOVTIMEL o ThicEhid, #

66

4 by DR TRV O] & G LA KOT 2

BELTWBLELLND.

— B AR ORI BT B8 W B O EINE,
HEORE L AR ORI RN X h 2o Rl I
BHd s EvbiiTn 5,

Tibbh, BRvElEieHl, B0 sMEE
L EDBPETHLH, RALPOFNCHESET
L7tBiT, & OMINTRG B8 < v H O IR
ZEEBECTH &M, KPR X 5iE0—20
NThsd. ZolFNRESAHEECUESh, 4
VIR EEE L EEA SR, BN ¥
5 EBKRYIT, ZOHEPKBEETERNYRE
FETHEREBLLILL.

ATFIRAIIE, IRBUREDERE RS > TRML
foo QB E Z O OBIEROB A S L
7o£54%, main factor XAz v v
SR TT AV THDOI) FORICRT DD
HETRIEBIE, TN OOk BRI L
DELETFTLBURTCH Ok, BTN
THEHT DI VIO PHI AT, LD PRAN
LT 5 2 LR R TRV, EX O
HlzoTH2E LEELT &1, H—BRSIBIN TR
WTHIETRETHSE. T THESPML DL 5.

LR ERbR D B KB T L 72

ARURBFER D, B VWIBIBHOTHELLT,
MERIEOTAESS T i, SRS L BIE T 5 &
WOMY THDH. (1), @Q0AKHSIN, JEATUES
X OBAESR I AT, sS4, AR O
TEETIAVIEI00% F0 - HIEL, Kbzl
()X 6, 151/10a : 566 PL, (X 2.5, 15//10a : 436 JL,
(2)X5, 30//10a : 1447C, {31130 2 2 MX(3)X20, 60//10a
D188 LA TIMEL 7. MIH, HEHP ok
2, R R A v ars LAy, =Y IVT
FUTYAVRENRRLN. O 2HIORL v
DIRED S, & & OEBMRPICE TIMEL 7oK
FHEEL 22450, A4 0axs 0 a8uh8 1,710~760
Vo, == /v IFy T 9 nvmnie0~1900LThHo
T, RIS B VESIO#Z, wWhLDHLL
ETFE LT L5585 reaibhic. ZORMAERT
DOREFFERICD XL EbIhTwie, E/10f]30HIC
THEL 2o RS HUREGS, JREUEKIC i LIS 2 ie i
b

B EOMEHI D, SN D)4 r-BHC, EDB
» 2 {4 # X v DDVP, r-BHC, ODB o 3 Rl A7
P, FEFIICOWT LUATE QMM S a2
vz, NI Y THEE C O B BUE AU &
AEHE LT, 151/10a HAETRIH EOHRESED S
e SBITAKEBONIET, Fog K& Mist KTk
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VWEEIEST O PRI A BIE L. BT B ER Ok
#4F8L ¢, Fog machine L&l AL7:.
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T ERA >V L HESEHORBEES RS .
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Summary

The purpose of the test was to study and
determine the protective method to be applied
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on pine tree, Pinus Thunbergii against the infes-
tation of pine tree wood boring insects from the
point of view of forest protection,

- Since forest chemical control involves specifi-
city in control, we first introduced a hot aerosol
generator, Swing fog SN-7made in West Germany.

Test forest area was prepared in the Chikura,
Chiba Prefecture in Japan with a high population
of pine tree wood borers.

Application types of insecticides used were
oil mixtures and emulsifiable concentrates
containing DDVP, gamma-BHC and Ethylene
These
formulations made from the view point of the

dibromide or ortho-Dichloro-benzene.

joint toxic action among insecticides. ‘

Control machines used were Swingfog SN-7
and Knapsack-type mist engine sprayer. Fogging
method using Swingfog was found to be more
effective in steep slopin_g'area of wide mountain
forest than mist engine sprayer from the viewpoint
of practical convenience.

The period of application of insecticidal treat-
ments was July 17 to 18 th, 1963.

The reason for selecting this season for
application was that due primarily to the recog-
nized high outbreak of the Japanesé pine weevil,
Shirahoshizo rufescens, low water content of pine
bark and low tree resin secretion.

Amounts of insecticidal kerosene solution were
151, 20! and 30//10a. for fog, and 30/ and 60//10a

for - mist spraying. The adults of the cowpea
weevil, Callosobruchus chinensis set in the test
forest as indicator insect, were knocked down
and dead.

Many insects belonging to various orders were
knocked down in cotton netting in the test forest
by applying the insecticides. Adults of pine tree
wood boring insects were found in this cotton
netting. Number of wood boring insects in the
test forest was estimated as follows: Cryphalus
Sfulvus 1,710 to 760, Shirahoshizo rufescens 760 to
190. It may be considered that population of
insect pests decreased in the area of experiment-
forest as a result of these chemical control.

Observation of trapping logs of pine tree proved
to be decreasing population density of the insects.

A mixture among three or more active insecti-

-cides was more effective than a mixture between

two components. It was practical method to fog
joint formulation containing DDVP, gamma-BHC,
Ethylene dibromide and ortho-Dichloro-benzene.

The conclusion of which we drew from these
tests was that fogging method using Swingfog
can be practically applied for the dynamic pro-
tection of fresh pine forest. Fog solution for
fresh pine forest and mist spraying for dry dead
tree and oil and mist solution of insecticidal
formulations for cut dry dead logs are also useful
instead of simple cutting and burning of dry dead
logs.

Some notes on Sevin-resistance in the house fly, Musca domestica domestica and M.domestica
vicina, Studies on Insect Resistance to Insecticides. 2. Hajime Ixemoro (Ihara Agricultural
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