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Species

Table 1. HiMTRWTHELT
May beetles collected by the

- P1 efecture

Permd llghted

Yamagata |

Serica boops WATERH.

S. japonica MOTSCH.

S. orientalis MOTSCH.

S. similis LEWIS

S. spissigrada BRENSKE
Autoserica castanea ARROW
Au. secreta BRENSKE
Apogonia amida LEWIS
Lachnosterna picca WATERH.
L. kiotonensis BRENSKE

L. morosa WATERT.
Granida albolineata MOTSCH.
Heptophylla picea MOTSCH.
Melolontha japonica BURM.
M. frater ARROW
Anomala albopilosa HOPE
A. costata HOPE

A. cuprea HOPE

A. daimiana HAROLD

A. geniculata MOTSGH.

A. lucens BALLION

A. multistriata MOTSCI.
A. rufocuprea MOTSCH.
A. viridana KOLBE

A. orientalis WATERH.

A. flavilabris WATERH.
A. splendens GYLLENH.
A. testaceipes MOTSCH.

Adoretus tenuimaculatus WATERH.

Allomyrina dichotoma L.
Rhomborrhina japonica HOPE
Onthophagus sp.

e FHe v N aHx
[RSR/ AN

E AP YRl x
AR L e ey Fa2aH R
FA e T K2 H R
THERY FaH R
<NFEREw T P2 H R
ExBvraaHp
27w 2R

v 2R
A 7w 2R
YR AF 2H R
FHFr¥ 2T xR

2 7F 2N R
A2 TF IR
TA Y H R
FAAF 2 H %
FYFRT 474
T

b 2V 7T 2R
¥ 2K R

NV ke 2R
B x2H R
YT HFYHT R
<X FaFH xR

e 2AF 2 H R
=3 %
AF 2 H &R
FrYAvw a2 H R
BT b a
HFT

=Y AN RE

Bolbocer:)som'a nigroplagiatum WATERH. & R 7 H &y 52 % x

Total

‘ Akita i
B (Honjo) ' (Mamurogawa) |
1/\11~20/m, | 17/v~31/\m ‘
! TR
— - |
i R
— 35 |
! — 19
| o e
2 . 488
‘ — 5
1
| T -
- 22
; CH 36
. T
28 144
' 278 -
115 — |
B T
450 78
29 181 |
J 5303 —
1 219 \ 6 |
‘ 23 30
1,847 697
%6 —
| — I
| — -
‘ 110 i 150
‘ 192 i 77
| - | ~
—_ 15
‘ . =
9,100 2.033 |

Wt KK 15 RSN EEZ DR D, b, TD5 B Anomala DL ON 5B B 2 21k, PRE
FEENPRVBEERTLHH LE2RTIDOTH S, IenTh 2 24 5T LIBOTE MY HIFES
nTxh, 2o 10 HEHFROEHIMC S WTEEE L/ oT\W 5, Larb e 2 2 20 EEE L fcoTL e

2 [, Thbb, &
v 2% R TH BN,

RGO EMC BT BB v~ 45 2 ¥ %,
WPEN L 2 MOFEEL EDTHAEEII e 2 2 F 2 Th b, Ft2, L A2 HHRD
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fluorescent light-trap in the nursery.

Yamagata 'l Yamagata ‘ Niigata Ishikawa Shimane Ibaragi
(Tsuruoka) | (Oguni) (Honai) (Hiuchidani) | (Matsue) ‘ (Tomobe)
21VI~2/IX, INI~3IAN, - IS/NI~8/Wl, | 6/V~26/VI, | 13/\I~7/IX, = 27/\I~12/Ix,

1953 ! 1953 1593 1953 : 1953 | 1951
— ! 7 ‘ _ 4 — —
— i — — | 128 — k 1
109 } 193 31 155 37 | 212
2 —_ 5 — — 1
— — % — — 15
— | — I — — S
“ | — | S 457 — 10
— : — ! — 73 J— —
1 | — 1 — — 3
- 62 | - 227 2 10
6 — — 1 — 171
64 . — 19 I 8 — —
— — — \ - 657 —
: ! — — 8 12 2
2,624 22 161 10 271 1,294
56 | 18 35 62 150 1,432
12,624 ; — ‘ 279 615 . 102 6
8 | 30 -—_ — — 13
253 | 1 12 5 8 5
18,013 1,825 551 i 2,196 198 10,358
1,716 [ — i 27 2 | 15 2
— | — | 1 ‘ — — 3
‘ ) _ _ _

_ f 2 _

— — - | 2 — 16
33 | 32 | 48 | 3,695 45 940
— i 58 1 161 397 11
— _ _ 1 _ —
— — — 3 1 —
82 | 22 ! 8 — —
— | — — 8 7 —
35,897 2,274 1,177 7,737 1,902 14.511

1B REEE S TR AR EE O WO 43.5% #ERT, ORI WX d 50% HEThHY, £D
ﬁ%ﬁ?ﬁﬁmmﬁM®9wé&tofbbc%Zﬁﬁﬁ$@ﬁbﬁﬁ@EwWF:ﬁ*ﬁﬂ%lﬁ&w
T H XTI, B3RV 252 F 2D 7T, HAXFITRTATARBIV~ 2 a X505 FEfrLle
ST B, Y EOHEBYRRELOE 6 EED I be 22Xk, ¥e v Fa ¥ xilifl, y75a¥x, ¥
Y HRTA T A, FHEEEC B LV EErH B LT, REOITAFERORES (Table 1T
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Table 2. PHHNCISIT B2 H 5o o8
White grub population of several species
— _Akita Akita Akita Yamagata | Yamagata
- ,,P,’,’Eff““re (Omagari, (Honjo, (Kakudate, | (Mamuro- (Oguni,
L 1 3 , 1 ;
Area researched 952) 1951) 1952) gawa 952)1 1953) R
. 2 ‘
Species (m*) ‘ 10 | 10 10 10 10
I e S L — - . _ .
- i 0 ‘ % % % % %
Anomala ruf ocuprea MOUSCH- g5 839 81| 43.5 66| 72.7 56 508 o4 8
A. cuprea HOPE o ] p o ] [ .
gyl ‘ 6l 3.4 4] 3.6
A. daimiana HAROLD R o - I B
2T K R | ‘ 31 28.0
A. orientalis WATERH. I N N 8‘ . .
<X FaH R k i
A. testiceipes MOTSCH. . o b I _ o
Ara i T ‘
Lachnosterna kiotonznsis _ o o _ b -
BRENSKE 7w 2% % | 6| 34 o &1l
L. morosa WATERH. o e I o o _
P A A= i 3 N ‘ l ! ‘
Popillia japonica NEWMAN . | o ] | ‘
- A2 H * 18 9.7 4 3.6-; 2 6.9
Heptophylla picea MOTSCH. . N N oul osd — B
FHFYTH X | | -6
Sericinae : t 5 ‘. ‘
Ve Y e o kA 8| 10.8 75 40.0 21 27.3 2 1.8 3 10.3‘
Total 74 ’ IO0.0i 186 | 100.0 77 | 100.0] 111 | 100.0! 29 100.0‘
| i '

BTV TFhOEMCSER LTV AEETH D, v~ 17 20 I EBRGUO W S\ TR E LS
H Lo T W bR, IREETIL AT, A4 27 v a2 xBIOFFF+ 2 #7213 [T, AvaFxinl
EFTD DIRES R T DT ER, Tk, BIRERITOEMA 51X, 1964FESH DT + F v H 2DOLHH
PEFEI NI, 5 LTSRN » AL T ok 2R, ShR2 IICBEEME T 258, T
ITKBRTE DR OBEDIIER TH D, Lavb iR - $H & I L TOWMT B W THRERE, &
HEAFEGE L o TV AR e 2 2 V3 TH Y, BEE L1327 ) B o B R B
ChlcoTHRBMET 2 b0 w v M a W x#iEhcET 2885 5. i, WINTITABR SN
H b ERHEOBEEIC IR L T, R SIH OB O Dien o ik, FAEEES DiehotcZ L ST
BHEC L 285, ThbbEIGOMEND LD LEL LD,

BEHERTH 2 & 2 2 [ IHEFHIC R\ TR 1T 1R K5 lROFRELNIE 6 AT
59 ARAITC, TORKEINLS B E . mETHS. HERCERSRLIINLIL RO, &£
P 1~2 [EDJEEE LT 2455 5\ ik 3 $5H L leoTKaild, BHF 3, 4 AZAHBEN EFAT 5
TEOTHIIORAMEL, 5, 6 A A X AMEMARCIBLL, > W THlR e s, 7ok 11
REREET 2B BT, MIEECR VTR 2~3 £ ThH D LI T TRIFEIhTW5H, Hit
HE s L OFRESHEC ST 2 EH 5 VX 3ELXET L TH A5 2 L%, BYEEERERS IV
EGIITR D A S bIENTE S 2 2 5Th D, Efe, KABRRBLE > Kb iooT, RRMIC S
Bad g a ESROSH L FOEGEHIOTH & Lz, MAKECEGMFREDOS S Z Lk, 19514
3 A 8~14 HIEFKHBEKTE M E\ T 100m* O Y AELTol, TOFEE, b 2 27 AHHA
866 BT, ZMIL DS D 96.5% Thole, EDE 2 207 XLROSHIRESZIT 1 SR 2%, 2
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collected in the nursery from March to April.

Chiba

: ’ Ibaraki Shiga | Ish@kaw.a i Shimane - Ehime 1 N Saga .
(Asahi- | (Tomobe, (Iwane, (Hiuchi- ! (Matsue, (Yuyama, | (Kawakami,
machi, 1952) i 1952) 1954) dani, 1952) ° 1953) 1954) | 1954)
10 ’\ 45 10 E* 10 \ 10 10 1
%i % % | % % % %
97 | 9.0 914| 82.9 5 22.7 T7 57.0 108 67.9 66| 40.7 11 57.9
1 Ld — — - - — —! 20 Lz —jp = 2] 105
1 o 31| 28 — — 7 sz a7 mg: 3 1.9 5| 2.3
— —{ — — 4 wz‘-— — 2 14 88{5&3 — —
— — 14 1.3§ — - - - = — - - = —
1 Lo 9 Oﬁ] 9 408 14| 104 1 0. 3i L9 1] 5.3
- — = — 1 4& 17| 127 ZOIILS - = = —
— - = — - — 8 5.9 4 | 2.4 — \ - — —
— —}-— g wﬁ! 1 0.7 — - — - — —
1 1.0 134 uzi-— — u 8.1 4 2.4 zi 1.2 — —
101 | 100.0‘1102 1oo.o§ 22 1oo.oi 135 | 1oo.o; 156 E 100.0] 162 ’ 100.0| 19 | 100.0
! | . i i i

SR 66%, 35%H 32% T, 24WEMNBERE HEDTVB D LA LA. T, 1951 24 A
R AR RS REHOHIE ) FETIL e 2 2% X 2590 71%, 34%H 29% CThofe. Hhsk=#
F oo EHIIC L A EHROBEL, 3FPRTIBWENEKRTH D, LicdioT, HREDOHENC s
WL 2 SER A SO T, ROWETHEW D, ZOEAGRIARD 2, 3 SHREXIRC
L TR 4 BB For,

SEC 2V R L v EYROBEEREETH DM, TOSHLELDTRHEUT, A—EHMcR T, Tk
A — BN 35\ TR Y AELXTOTCIERGHEE L T iev, ZhbOFEI DWW TERREAD &
MNEL, SHEOWIIT T ob DAL, 1952 4 4~5 AICfFoifdtr b AT h7=% 10 BT OHHIC
B 180 m* OHIEH FEOFEETIX, 1m® Hh 0~129 T, FH 1m* HH 4.7 ] THok, 1m?
) 129 B 5 LEEEBUL, 1940 EXBRTOATMIC & 2 2 ¥ X0 RFELLRO 1m* L) 0L
HEEH 80 BRI DIXB SN DTH Y, HIMCKT 2 WEOHESI HHNTLZ L1 TE D,

SERTMERGTHL B2, BT T4~10 A Ti—RemESh 2 Mg d %, Lol 1.
2 SEHIC X B WEITIEEARMT, 3SHMR I 2 MENRLEHETH D, LR o THROEREE
IZhLB2, 3EYBOSVEENAG L TMECE L WEETH B, Fikl ik 51T, KERAREM
KR35 3 HORAETIX, & 227 502 55HA 66%, MFR)IFRREMCET %4 ARAETR, 2
SERD 71% HEHDTNB, TDXHIC, 2HTHET HHHOSEIMT 1T 2R ST 2 L v
SR, 3SYHDOE G 5~6 BO 1ETH B, Libil, ZERETORREMIIT 5 1953 4
ADFAETIE, & 22 H 70D 3HYHMN 82% T, BEHRIC L EFOWE DI/, FHHTL <PLL
LSRN ERIC L 3G >TEL, BEIFKRD 2 @b,
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BE I B R D T A btz &b, HAEAREHD
TR BN L, EOR L LWEIIERTH B,

SHNOWEOLH D LD LHENEI NS,
= 9 F o EHIC X B E o i

RIE A O

Bk

BIZOWTIE, S CIRIERER KT DI 0T, 1952FFE X h K

Table 3.

2 9 R b S HHGR

Seasonal vertical population of

T~ Date] 21/X1, 1952 20/X0, 1952 20/ T, 1953
~ — \
Depth |\ __ |/ o_lonclro— — |l i log~lrg—~
N(% o (,c’"? 10 010207030]3040 Total |0 1072030~ Totali 0102020303040& Total
| ! | |
1 s| 25 7! oi 37 2 32 19 o! 53] 4 2{ 6 3 25
2 19 s o o 18 4 23 19 41 s0 o o 3‘ o 3
3 8 7 0 0 15 1 18 O 0 19 35 84 35 3 157
4 6 7 9) o’ 22 16 29 31 o’ 76| 70 14 7 0O 28
5 16| 200 13, O 19 10 4 5 oi 19, 3 3‘ 2‘ 2 10}
6 4 10 4} o’ 18 8 28 31 0 39 8 16 0 0 24
7 2 9 o o 2{ 12 13 & o 3 5 3 0o 0 8
8 ) 6 s 3’ 15 8 7 3{ o 18 4 30 13 0 47
9 0 1o 314 2 0 0 3 13 19[ 55 1 38
10 0 o o o 8 4 0 o0 127 2 0 o0 9
Total 60, 81 37 ! 179 83 179 88 4} 354 86" 173‘ 81 9 349
Per Cent 93.5145.220.7 0.6 100. 0123 .450.6[24.9 1.1 100.024.649.623.2 2.6 100.0
Soil Temp. (C) 10.0 uol ) f&4 }83‘ } L4 }&q
: o
égg?gagg ’ 11.4 4.2 0.6
- \‘\jsziﬂ 22/V, 1953 z7jvi, 1953 22/VI, 1953
Depth | | o _lon_|ano — ooz N VS S i
b?ﬁer oy ~£3T?ﬁo 1orozofosogo4o'T°talo 1] 20 a0l g, Totat 70000 i3040'1‘0tal
1 3 1 o o} 4 1’ il 1] o 4 4 g og o{ 2
2 2 50 1; 8 2 1 o o 3 1J o 9 o W
3 1 0 0 0 1 4 o o o 4 s 4 0 0 9
4 3 4 3 o 7 1 o o o 12 1 o o 3
5 39 9 100 o s o o o o o 6 0o 0o o ¢
6 2 0 q 3 7 3 10 5 25 18 10 6}6i 40
7 o ¢ o o o J o 2 o 13 s 4§ o o 3
8 I 17‘ 4 2 0’ 201 2 o o 3 1 1 0 o 2
9 2 o o 7 4 o o o 20 89 12 5 o0 106
10 | 0 4 & 3 ﬂ | o o 10 20 3 o d ﬁ
Total | 72 25 14 1 112 20 17, 130 8 64 175 39 11 6 231
Per Cent 64. 3!22 312. 5’ 9; 100.045.326.6,20.3| 7.8 100.0[75.7116.9) 4.8l 2.6 1oo.o;
Sz}g?gagf) 11{ }mq ‘ 22.6(22.1]21.2[20.0 2&@%J2&#mﬁ;
ég%fg;é» 5 19.3 19.7 22.5 |
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Il oT 2 7 ko VI X 2 1 BREHAROHKIES X OWEEROFERE LI UdI, LiL,

MAH(200~800 m*) DFEIERE X O FHEROMH. h R WO WERE LT L O 6 BT E s ole, 277
o v BB OMEC L B0 1 FEe /¥ OFEMFERL, BERPHRENS S MEOIIRZL 22K
WIRFGRHINT 24.7%, WF)IFEERENT 21.4% %R L, BERGERIEERILETOEMD 3.8%,

BE HBREE OZEIHTA(L
white grubs in the nursery. Hiuchidani Nursery, Ishikawa Pref.
22/1L, 1953 ! 27/1, 1953 22/Iv, 1953
0~ | 10~ | 20~ |30~ Lo~ |10~ 20~ 30~ o~ | 10~ | 20~ | 30~
10, 20| 30| 40 Total] =15 | 50 S0l 40 !T"tal 10 20| 30| 40 Total
| |
3 3 o] o 6 0 2E 20 ol 4 20| 17 2 0 39
| |
8 46 3| o0 57 0| 22 g8' ol 30 4 3 9 2 18
14 21 7| o 42 0 2 1 o| 3. 15| 17 3 0 35
2 10| of o 12 5| 4f o o0 ‘ 91 106 8 1 0o 115
. |
0 0 o] o o 2 0 0 70 6| 12| 17 0 35
1, 2 0 0 3 17 6 1 0 ‘ 24" 1 1 0 0 2
3. 6 o] o 9 2| 10 3 o 5 m 7 0 27
0 8| 11 0 19 12| 22 12' 5 51 13 2 1 22
2 0 o] o 2 18| 29 6. 5 58 50 10 0 0 15
7, 6 o] o 13 5 3 2 0 10 9 0 0 16
40 | 102 21 0| 163 61| 105: 35 10 211 | 190| 90| 4l 3 324
24.5 | 62.6 | 12.9 | 0.0 | 100.0 28.9 | 49.8 | 16.6 4.7 100.0 58.6 | 27.8 | 12.7 | 0.9 | 100.0
1.9 3.4 7.1 8.0 ‘ 10.2 1.3 |
1.8 5.6 10.4
| !
21/, 1953 ‘ 22/1X, 1953 i 20/X, 1953
|
; \
. i |
0~ | 10~ | 20~ |30~ |0~ 10~ ! 20~ 30~ 0~ | 10~ | 20~ | 30~ ;
100 20| 30| a0l TOBL T 0 0 Ta0 40 .T"tall 10| 20 30| 40 Total
| | | B B ' i
f ‘ ‘ |
4 0 0 4 7! 2! 0 o} 9& 512 4, 3 24
0 0 0 5 3 100 8 0 s6 43 17| 83 22 165
36 8 4 0 48 24 4, 5 0 33 3 1 2 0 6
33| 15 0 0 9 49| 18 12 4 ‘ 83 16 183 | 13 0| 212
\ | |
0 0 0 0 o ol o] 1 0 11 1 5, 0 0 6
14 ol of 19 32 5 4 0o 4 2 0 0 0 2
9| 24 5 0 38 11 3] 10 3 27 13 26 7 0 46
30, 12 3 0 45 8 5001 0, 12 1 0 o' o0 1
1 0 0 0 o] 12l 10 4 260 6 1 0 0] 7
0 0 0 0 0 17 3 2 0. 22 5 0 0 14
: !
127 | 69| 12 0| 208 18| 60 53 11| 310 99 250, 109 25 483
61.0 {33.2| 5.8 0.0] 100.0 60.0; 19.317.1 3.6 100.0 20.5 51.7 | 22.6 5.2 100.0
| :
21.327.0 | 26.3 |25.3 | ‘ 20.0 1 22.9 21.5 22.0 | 15.3 16.7 | 17.3 17.1
22.2 16.1

28.3 1
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EHEERT 13.0% ThbH, LaL, JFHME I @& EToWT, 3 ¥ ko v ESHREDORAEE
HOPE XOTHER Lie ot bDEFERCMEZ 5 &, FOWERIITEMT 59%, ¥EREMT 53
%rich, 3~4 AOYE DY WA TES 1n® LY SHOBEEKS 30 BN OHSE, Wi14E0e /%
X 50% NAOBELZITHAREM S S 5. i L ELEAFHOMKIERY, FHEENHHOFEE T
22.2% Ttz

3. AXFRLATEHRESRECEHMA(L, MEFMLASVICHES

HEERIL, BHOCEERHYT 00552 tXHELIVAIBR TV A, ¥ x4 vEHOHH
CoWTh, REMEEBEIOMEIIRLTTRES, R, H1917), #Kk(1925), R, HRN(1940),
g (1952), H (1952), Prixz (1928), KoswacHrvexir (1937), SCHWERDTFEGER (1939) &5z

5 10 15°C 5 10 15°C 5 10 15°C 5 10 15°C 5 10 15°C 5 10 15°C 3 10 15 %0¢c 3
o on Wkl 0D W AN 0w oYY D DWLDW DN OB 0N PO @K D NG B0RY
10
s — | | I ] |
%S'ZD’— \‘ Jr | | | 1
—l 1 .\_ + _} — l —_
n r - - o p
204, 1952 | 20/x@ 1952 20/1, 1953 | 22/n. 1953 27/m. 1953 | 22/N, 1953 2/v, 1353
5 10 15 2] 5 10 15 20 5°C 5 10 1520 25°C 3 10 15 20 25°C § 10 15 20°C J 5 10 15°C 5 10 |\C
Cul 10 0 0 40%) 0 B 040 Weo x| DWW N WM DOPey 0 D) 0PN DAY 0wy
ug? = — — : —
g 1
ST
F - - ]  —— p—— —
¥
o o I ] »d P o
-40 I N "
77/, 1353 22/, 1953 T 21yvm 1953 22/, 1983 20/X, 1953 /v, 1954 20/x, 1954
— 7R L G HOBERE  Perceutage of grub population
— HE Soil temperature (°C)
Fig. 1. =¥ & RO BB Hiuchidani Nursery,
Seasonal grub population in the soil. Ishikawa Prefecture.
Table 4. FHFEHHC KT S
Vertical grub population
.. [Prefec _Akita . Akita | Akita | Cmagaa |
i B (Omagari) (Honjo) ‘ (Kakdate) gawa) ;
o T ‘ |
Depth Dt iy, 1952 v, 1952 W-W, 1952 WA, 1952| VI, 1952 M-IV, 1952
T o %% % %% %)
0~10 27 25.5 71959 | 171 81.8 24 649 52 67.5| 89 44.3
i I
10~20 .44 415 2| 2.7 14 7.5 12 1 32.4 19| 24.7 ‘ 59 29.4 }
20~30 .35 33.0 L 1.4 1| 0.6 1 2.7 61 7.8 i 53 26.3
30~40 — — — — - L -
Total 106 74 L 186 37 77 ‘ 201

i
| .
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IoTiFbhvt\wa, & OFHWEESINIHE & K& RMFEY LOTH D, K> THIEARTT
% LEROBRBEEET D2 e ek LCTHCBFL, BEMADO EFHC & b7roT EACHITL Tl
BEHZI L DD, LB OTHMICET 5 2% %o o EHHR O FECH 2BEREEY MO TH T &
%, bR EEERZ L ThD, BN L S T I DEERBORE L ERIFHETH B2 &b, RUEM
VO THHUE, JLiffE L WE, SUNE CRBHWCHEDSH 5 2 LIZBRTHH. OFIL, AJIIRKET
BHEIC 3\ T JAEM D LY FED 5 b, 1952, 1953 38 KO8 1954 EOFERE Y TT LHE 3K, 51
oz riths,

COFEIT 1952 4 11 AL WBIEITEFL TR, KESHEFABLT, EH 17 2 10m* %
0em Z iz 40om EFTHELIERTHS. LORFCHBET S X5, 10 ATHEC > THIEA
14~17°C 1275 % &, HEEBEOR L Eh ot 0~10cm DRI THICETF LRI LD, 10~20on D%
REABENMRELEeh, DT, HEAFTETETLT 6~8°C s 12 ATANIX 10~20cm
DHEAFERRbE L, 0~10cm OHEETENRL T 20~30om DHEABE L IEABE LD, 1~2
HOHIEA 1.4~3.6°C ILETLTH 21D 10~2)om DEEHEIELEL, KA 0~10om IV
20~30cm T, 30~40cm DFEREEL XD TEV . 3 ATHHIEL 7~8°C K iz ERL TS,
10~20cm DFEBBEIFZDIEL, 0~10om OERBE,IRPLE LD TLHL5THb. LMHL4A
TN THIEAY 10.2~11.3°C /55 &L EFCBFT 23004t h, 0~10om OEBBEN R
LE, 60% W icHmT s, 5 LAHZT 1954 £4 ATAOREERC O RIATE D, HiE
10.8~11.8°C /e b L MRS BITT 2 D&, 0~10cm DEHKIELEL, 63% Lico
TWw5. AIRFELDEL OREEVT, 24 ko ESRAER LG L €, BamET < HzH
D 0~10em EL S HERAT S ACHMBEELI LD D Z L1k, THAROEEF L = % % & L
DIEEEL L AKRE—L T B 3D EELXTIVWEES . ZOBMIELNEL > T,580 17~17.4°C,
6 Ad 20~22.6°C, 7 AD 22.8~23.8°C, 9 B 20~22.9°C OfTIiX 0~10cm DEATENE b
HTEL, THCFR LB S TEERIIEPLTWA. Labic 10 ATAR o> THIREA 15.3~
17.1°C T TLIRL® A L, a¥ Ra vENHRITHCRERTL, TOEFED 10~20 cm ORI THEE
THLIEIB, T DX D RBISIE 1954 4E 10 A 20 HOFFC BT AEbh, HiE 14.1~15.7°C
CHMTT5 & 27 50 v EHRIITHCBTRIIUD, 10~20om OFEREENRLELLOTW5, T
e, BIRNDL I 22 b X5, 27 5a YEPRIFRLIEREL R L CEHCRTEIR LD

=9 & o o SHShH O BREEBIEE BB EE
in the nursery in spring. Per 10 me?
Yamagata Yamanashi ’ Toyama Ishikawa ‘ Tokyo . Chiba
(Oguni) (Narusawa) ! (Yasunoya) (Hiuchidani) =~ (Kinuta) ~(Mohara)
V, 1953 | VI, 1952 : VI, 1952 v, 1953 v, 1951 ! v, 1952
% % % % ‘ % | %
258 94.5 ’ 135 65.9 11 ! 39.3 180 i 53.0 ‘ 179 72.8 105 80.8
13 4.8 ' 56 27.3 13 | 46.4 8l | 26.6 = 52 21.2 18 13.8
2 1. 0.7 w[ 13 6.3 4 143 41 | 13.4 ! 5.3 | 7 5.4
- Lol 0.5 — ’ 3 1.0 2 8 0 0.0
273 | 305 246 | . 130
!

205 ’ 28
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SR 10.2~11.8°C ©, &< 0 BR O EHBBEESCE T 2RBETH D, Lrdic 10 AT
WATHERTT 5 REOHIE 14.1~17.1°C T, FO LHFETHOME L » 8. L 1RCR
T X5, KRGHOHIEL EHFAMEL, BERESIEECHEGTW LR, JHRNREFETZIILD5 4
ARESC L 2HEOESA DR T80T, BIFMEEHIRIERCEL ), TOBRIYRT 5, £
LTHIRD T T 15775 5~8 ADBEI FIHIEIANRN L iLinc iz & <, IREHSRIACE:
T %o L2L 9 AT D &, BESBIREDEMN DI 7 b, BEMRIEECIEL /th, TOKHT
LTS OECHEL . 2O X5 CEALTE 24 12 SEHHHIL 10~12°C, FOFERFHKEL =
W s EHHRIE 14~17°C ORBECRE LT, ThTh EF 3 THEIIZTS 30 Thi0, Th
b OBENL EFROMEXEELSNCREESMOREC X1 oTh, HHRERMAIGT 2RENESTLS
DT EELBRD,

2 EVCHMEFEFIARSIINIED = 7 % o o LR O EEEERIRIT 2 5 i, HHRE R L ORI
R L= R Y R T AR L ThH B,
TEHIERRIERE, REEHE, ARERE, IWBRES)ENRE, PMEERE, LUFURE
R, BUEHE, BIRAFTR, FOEERES JOTFRERER DO 10 fHH7 12 EoOREEETH S . FBEH
WX o TEHZ o@D b H 52, 12 EORHAED 5 B, 10 @ % Tk 0~10cm TR FHHHO
BREBE MELE L, 10~20om, 20~30cm L TIE@ i Licht oo CHERMEEIET L, 30~40cm
TR L WIEER S\, LI DT 27 ko ESHIIEE R L OB, HROBET~AE
LRTULROERGCEBSCRISEE LTV D Z it b,

By B R OB

HMCEERINE T 5 2 0 & & HHOMES, B5E R X OB LB S o EREWIFE L EfTLC, &
HERTHD e 2 27 FOFPRC OV TERRRAREZIT, LOMRICH N T—ERAT O LMBHERR
B LUBNRRE T,

1. EAREHER

a. fERER  WHOBENERLEXDNDEe 2 2 F 202 KLV 3HHRT, BMEAHD LD S
AL TELbDRER L,

b. #33%k¥  v-BHC 0.5% 10 DDT 10% %%l (ZHER) # Ho1rLoR~Fw 5 7T
HRL, OB HEETH O L TRERREY To%k.

c. BRBF%E —EEROREEELICIENCEE, Tiobb 11 BEHoEEYMZ TIREEL, K
ML TEEY 70% & U/ 1002 1 1g 0FELY ML, ZhyEs v~ vPIcRELR.
MEEOEHEHE R, v-BHC 0.5% 1 DDT 10% & dic&EEMLT 1, 0.5, 0.2, 0.1, 0.05,
0.03, 0.02, 0.01, 0.008, 0.006, 0.004, 0.001% T 5.

EZRBREO Y~ UL 10 fH, F ¥~ LR 1T D 2 2 F A2HREHHFE LT, 14°~15°C D
HIF ~ v R AP o REPROTEZNT 4 HREIRICITY, HEAD v 2 27 x4 M0 EFTER % 7o
Teo by RANDIREIRIZ &AL 10026 10, FBRAIC BT 5 AELEe DIREE (I D Ie DT, Toks
RSy ¥~ v 0#F 1% & L, BHC o REREHEGERRIE U,

d. SR  BHC %10 DDT o X 5 iRm0 RS G EBEMHI O v 2 =7 xSk 2 H(E
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A, fho B i) 586 & [R—E

Znginstar larvae with  BHC

g — — — 3rdinstar larvae with BHC
T, BIEAEZT 5 LRI BB B P 2nd instar larvae with DDT
T = AN —-—-— 3rd instar laryae with 0DT
HEB. & DRI X S THFLRIER % W
o
L, T oTHEL X5 B, St

ZzE

"+ 100gP0FE
dosage per 100g soi
&

—BEEAN D LR TR L D,

&Y, FITEATE I LT
&7s 78 Y, DOIRIEDHEE R & BICE
Do bR 2HED 2, 3 SYHICKTS

e
T

0.02 |-
BHC % k0t DDT O HEkBRFSTA R Lo}
F 2O L ThB, nEER 2 & n 6 ) B 4
BERZED e 0 RIS T T = lj)%ye =
Wiglog
5 Fig. 2. BHC % XU DDTIBHIC LBk 2 2 # &
F7cdt, ¥-BHC 0.5% B#lic k5 2, 3 SO 90~100% FRRR
HERBRIC 35\ T, 2 SHIULIEE 1~ 90~100% mortality curve of the larvae of

A. rufocuprea MoTscH. with 7-BHC

9/ < < 9/ SN
0.06% ¥T(x8 HHET 100% JEA T\ 0.5% and DDT 109 dust.

%575, 0.03%DEETIL 8 B HIZ90%,

26 BHIC 100% ORHEEK L IoT\ b, €L ThBEEOET L 0.01% Tit 90% ORHELES
DT 36 BXELT\W5H, FEEHAMYET LT 0.008~0.001% <75 & 44 HHic/x>THHRHEEIL 60~
20% HFTETER . DFR, 2859RE DB IO 3455HO BHC ki3 BEFNITE
LH#AT S, Tiobb, EHEEEDOS 1~0.1% Tk 245%M LR ELRT,
0.06% DIEET 90% DHRRRHESIIT 16 Ho, 0.03% DIEET 100% OBRELEIOK 4 H
HET S, K& 0.02% T 4 HT 60% OFHRK, 0.01%0KETIX 25 ET % 90% HHK
CHEELTC, 3EMRTITERE 10% L7eoT B,

¥ DDT 10% BHIOBRARE LY R &, H2XT AT 5 X 5k BHC LTt @aETH
5, Tiebb, 245%HX L ik, DDT O&FRE 0.5% T 100% OZMFLEL0O8H, X=
0.1% < 12 H, 0.03% T 20 H, 0.01% 36 H¥EL, 245%H XL Tk BHC [ 0.01% o
RETRER-BEOHRSREELRT, LoL, EEAMETLT, 0.008~0.001% 1272 &0k Bl
T 60~20% (KT T 5, DXEHAOHEARL T 5 355 icxi$5 DDT ol E» Rs &,
FoNTHL M X 510, FOBRAMIEBc BHC kB oTH D, X8 0.06% Th 90% OfER=®
HEHOR 28 ARELTW5,

LI ESREHEROBEL D, ¥ : a4 SR L T b BHC KA DDTBAI L b finye R
T5. BEORMITAL L 3GHHIL 2 ST L CTERNCKT2EIAVKRE L, Thbb, 7-
BHC 0.5% #¥hcxi LT 35413 2 £ 01318 3 50EH 175 9, DDT 10% H#lexdL <34
ST 2 SEHR O 6 5 b DEHAE SO T B,

735, 7-BHC 0.5%, DDT 10% ##|oizs, 7-BHC 1% K XU 3%, FAAF VY, yv—A5F
v, TAFY yoREE 100 g Ot (BEE 70%) WERIT 0.01% EAL TEABRRSHEO LT
B iTotk. COFMISRRCOVCTIMEFERT A, BIMEOR BT\ 501% v-BHC 3% <
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»HYH, Kt v-BHC 1% Thot.

oL, BACoERADEIERT AR T2 84 c, AN, BHAF%, SRoEE, R, 54,
HEOBES L OEKABHEOKSRMET L oTtEAEIh, EREBRD L 5 KflifickE 1 bk
A

2. RIS & BHHRHAR _

TS RBOME LI LChsl, SRR, MRy —Ec L, —Emo &80
BRI L T DR LB L ol SPBHERICHA L1 ¥ — v AoEE 100 g ORI,
FEOBERHEC 27 5 & v FSIHOBEEBEOR b E\EE 10om 1 RO LFEERFEDOK 100 oo 1
Thy, AR—BEORELEETS L W0 1FOLEERIT 7.5~1075 kg LEEIND, Licn
ST, X8 (FEEH) 0.01% © ENv v~ L REBO HaciBA Iz ¥-BHC 0.5% 5% » A—0D%E
i3, mx10om oFEExtL it ¥-BHC 0.5% %) 7.5~10g, 1,000 m*x 10 cm DOFRKIIL T
SEERE 7.5~10kg HERILAC & LIBIFE L, '

a. HEFE  ERoFEcE v TsMofEcE, 1951 424 BIZ 1 %) v-BHC 0.5% &
Xu DDT 10% #%l 7.5, 15.0, 22.5¢ iK%, 1952 4 4 iy 1m® XY 7-BHC 1% ##i 1.5,

Table 5. 1m* D&REEHTITOI b 2 2 ¥ 5 2 S55hH OIKFPHREEE (EFERE)

Effect of soil treatment in the spring with ¥-BHC 0.5% dust for control of
white grubs (No. of survival).

i | W s W K MR | mpm
Treatment - Block No. of } No. of | No. of | Total phagous | Of:her soil
) larvae | prepupae | pupae insects insects B
l
¥-BHC 0.5% %3 T l 0 0 0 0 1 0
kY 758 X I o | 0 0 0 0 0
y-BHC 0.5% dust| T o 0 0 0 o o0
7.58 per m* Total o | 0 0 0 1 ' 0
v-BHC 0.5% %}ﬁu' I l 0 1 0 0 0 0 | 0
kY 15g X I 0 0 0 0 0 )
7-BHC 0.5% dust| I 0 0 0 ! 0 0 | 0
15 g per m” Total o 0 o o0 0 0
y I I 0 | 0 | 0 0 1 2 Wireworm
v-BHC 0.5% ¥%5%| : : : ‘
Sk 22,58 [X n 0 i 0 | 0 0 0 1 Wireworm
7-BHC 0.5% dust| T 0 o , o0 0 ) 0 0
22.5 g per m’® Total % 0 0 ‘ 0 o | 3
I 2| o 13 1 ’ 0
iU R u | 14 ’ o | 2 16 0 ! 1 Sericinae
Control w12 o0 2 | 14 o | o0
Total . 38 ' 0 5 ; 43 1 1

Wire-screen cage 100 ¢ X100 cm X 60 cin.

20 2nd instar larvae of A. rufocuprea MoTsCcH. were released in each cage.
No. of transplants (one-year-old Hinoki) 36 per cage.

Treatment 25—26/1v, 1951.

-Digging 11/VI, 1951.
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2.5, 5.0, 7.5¢ & L0t DDT 10% &% 2.5, 5.0, 7.5¢ MAXEHT, HHHEEL LOREHEOL
HERBRE T,

BN ER L7c 17 O E 100 omx100 cmx6) cm T, BT SMBE D OFKHZRFAKED &
L, EEX 1mm B, EEZ 3mm BOLBEIESTHE 2% %2 s EHOBHH K L OREOBAXEL
1, RESFEEAOHEMT, Mk 30cm ORI THEREL, BAOKRLN 10on K ERLOFERE
PIRFEECHRBEAL THD, 14EED 7 ¥HE 9K T4 515 36 KLz 5 Lickf@itc
R ERIL e 2 27 X 25%HC, 1951 EE 184D 20 By, 1952 B ThZh 30 8]
%4 AFECHEL, BA2AWEEYRAETE LS, RBOBMLHT 7 A LB 2172 CEFERK
&, HROWERELRE Lz, ol Eo SRR T 3 EIEL & L7,

b. HEEERE  ABRERYRTEHS5, 6,7, 8RO LI THA.

Table 6. 1m* OHEWEATITFOR L 22 % % 2 55 ROEHIFHRA KR
BEHAREED

Effect of soil treatment in the spring with 7-BHC 0.5% dust for
control of white grubs (No. of damaged transplants).

e owox  JTHEEN BWEER | SWEEK
Treatment Block  No. of healthy ‘ No. dOfdmlddli No. dOf seruglsly (;l’otal Oé
" transplants - grade damage amage | amage:
trausplants transplants } transplants
: B U ] S A
7-BHC 0.5% ¥ ! o i ! | ! 2
kY 758 K I 36 ' 0 \ 0 0
¥-BHC 0.5% dust moo 35 1 1 0 ! 1
7.5 per m- Total s | 2 | 1 | 3
7-BHC 0.5% %%l I % ° | ! !
SEHY 1528 X 1 36 0 0 , 0
|
7-BHC 0.5% dust i - 36 0 0 i 0
. ‘

15g per m Total 107 0 1 | 1
y-BHC 0.5% ¥5%| r 36 0 0 0
kg 22.5¢8 X IT : 36 0 0 i 0
7-BHC 0.5% dust | 1 36 0 0 | 0
22.5 g per n* Total | 108 0 o ‘ 0
T 30 1 4 2 ‘. 6
oA | X I 36 ‘ 0 0 0
Control T 36 i 0 0 0
Total 102 ‘ 4 2 6

3T 1951 SEEORBER T, L0 3 B 5, 6 XX BHC oREBRERTHS. Tibb 7-BHC
0.5% HBEID 1m® %bh 7.5, 15.0, 22.5¢ WRAKICEWTIL, 7 BOIMEH AEFRCEFRRE e
DR LT, EHEHEOMBRICK\TIE 43 5§ (71.7%) NEFELTH Y, FREABRET24%
BEPBRTS L TED. FREAROWEREE, Fk I OCBBEEFEDIHMNEE 17 4Y 7.5
g KieB\\T 2.8%, 156 ReH\W\T 0.9%, 22.5¢ RICEWTILEBRECTH S OIFE LT, MR
6 DHEEZT T\ %,
S¥1 DDT 10% $HI0 BiRaRBiEass 7, 8 %, 7 AW 0 EFREIIEARSE 1m* 49



— 16 — MEEHRBIIIERSE £915

Table 7. 1m® OEFEPITITOMk L 2 2 ¥ & 2 SY i OIRK TR SRR
(EEFRED
Effect of soil treatment in the spring with DDT 109% dust for control of
white grubs (No. of survival).

Iy It | TERERER | o 1
Treatment Block | No. of No. of | No. of | Total ! hagous Other soil
‘ larvae | prepupae| pupae ) pinsgects insects B

DDT 10% 5% ‘I 0 0 \ 0 0 1 I 0
Y 7.5 X o 0 0 0 0 0 ' 0

DDT 10% dust T 1 0 0 1 0 | 1 Wireworm
7.5 g per m: | Total 1 0 0 1 1 I

! ——

DDT 10% %] I 0 0] 0 0 0 0
kY 15 X I 0 0 0 0 0 0
DDT 10% dust o 0 0 0 0 0 0
15g per m- Total | © 0 o o0 0 0

DDT 10% 5%l 1 I 0 0 0 o ! 1 2 Wireworm
kY 22,50 X It 0 0 0 0 0 0
DDT 10% dust | I 1 0 o 1 0 0
22.5& per m- J Total 1 0 o ' 1 1 2
I 12 0 l 1 13 1 0

oaoE X o 14 0 2 16 0 1 Sericinae
Control i 12 0 2 14 0 0
Total 38 0 5 43 1 1

Treatment 25—27/1v, 1951.
Digging 11/VlI, 1951.

7.5 Rex\ T 180 (1.7%), 1568 RKIcB\\T 0, 22.5¢ KIKB\WC 18 (1.7%) K FLTW3ED
R LT, EHEHREOXMBRI I\ T 43 B (70.2%) MNEFLTH Y, DDT 10% HBHNI Lo
HEFETe 2 2 ¥ k2SR EHERTD 2 V& 5. Tk, WROBEERE AT 1m* 2D 7.5%
U 15g RIEB\WT 0.9%, 22.5¢ RICBWTEBETHLDIIL T, XEXIT 5.6% DWERYR
LTw5. Z0k3 ettt ik 7v-BHC 0.5% % X0 DDT 10% BHFl% 1m® 4 7.5¢
LI E 10om AAORECBATA T, v 2 aF 2289 % BT 20T, SROEHRSEREE
LIE—FT B LAVHEH L,

e, O X IeHEEEBRY, EROMRIKRLFHCHEIRLT VW EEZLRD DT, 19524
B s\ ik v-BHC 1% ##l% Lot DDT 10% #BFlxHEAH L, #ERd 10 BmL <&# s tice
22 5 2 4% 30 FRANG L CEBAEE D E L. CORBERLRT L 9, 10 BOC L Th
%

1952 SEEEY ¥ B 2 f5ICin o T\ B DT, RBRCIIEHEE 1m® %49 1.5, 2.5, 5.0, 7.5¢ K%
HELI. TORRNEIRT, 7 A AR AELTORBED ¢ 2 2 4 2O EFREIR, EHEHE
AOMERIZ ST 53 B (68.9%) ThAHOWIHL T, 1.5¢ AR 19 ¥ (21.1%), 2.5g A
Xt 18 3 (20.0%) THXER L 5% OEMEBTEEOELXRL, 5.0 BRI 7.5¢ AR TIRERFHR
W1 (1.1%) T 1%DERIBTHEDEEZRLTW5,
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Table 8. 1m® D&PENTIT O/t 22 % % 2§58 O KK EHRRERESR
CEERAREED
Effect of soil treatment in the spring with DDT 10% dust for control of
white grubs (No. of damaged transplants).

! 0. O mi € 0. Of seriously otai O:
Treatment Block N(?c'r ?,lfs hl(;a‘\]ltfshy | grade damaged damaged damaged
' ansp transplants | transplants ’ transplants
o - | S o
DDT 10% %i#l Lo 35 0 ! | !
SEHY 758 X I 36 0 0 | 0
DDT 10% dust nmwoo 36 0 0 | 0
7.5 g der m* © Total | 107 ; o 1 . 1
DDT 10% %% o 36 0 0 0
kY 158 X 1T | 35 0 1 0
DDT 10% dust L : 36 ‘ 0 0 | 0
15¢ per m: Total 107 1 0 1 1 0
DDT 10% %% T 36 } 0 0 0
kY 22.5¢2 X n 36 [ 0 0 ; 0
DDT 10% dust 1 36 ‘ 0 0 0
22.58 perm Total 108 l 0 0 | 0
T 30 ‘ 4 2 | 6
, |
3N S | . 36 | 0 | 0 | 0
Control om 36 \ 0 | 0 “ 0
Total 102 ! 4 2 ‘ 6

©&.Z DDT 10% ##lic & 2 RHRRIFIEEOR R LR TH D2, WEEEBODH 1m* XY
2.5, 5.0 VXUV 7.5 DRRE(TON. TOREEIFE 10 RKCRTZ LT, HBEFRB UL 2.52
KT 15 B (16.7%) TXBX & 5% DEREBETHEEDEXRL, 5.0 KTR18 (1.1%) T 1%
DERET HEOEEZRLTWS, Tihbb ohbo HRBRERE»D, DDT 10% BEIL 1m* X
7-BHC 1% 5¢ O¥p& L@k, 1m® 39 5g ZFREH 10om CBRARATIVL, v 224 524590
BHGERL 5 B LAV L e,

¥, BEH~10ROFDOKIY LY ¥ 7T 7OHRTH Y, OEEER LT~V F AL v L 2
aH FLISD 2 W kL SR ETH D,

¥7o, 19528 BT HHAROBERIUBEL T, 7 AOWE » AARCARIERBREANEA YRR
LCL 0D THHETZ Z T ERdol,

3. EP\BhBRERER

FEFn 26 EEAL T ERMEMRBERO K EMTI\ T, 7-BHC 0.5% % Xv* DDT 10% ##l
% 4 AUAREIICE 4D 5, 10, 15, 20 kg OEETHEMOFELE 10 om AANCIRA L THRE LR
L, ZORBRICHOVLTRTTEHETENBRNTIIEE 3 BB L Th b, Tihobb, 26 GEORB
Boik, EHEIEHE OSBRI L CAEXD = 7 & 2 o ESH L DB e 7 O BERIIE
LORVLTV 5. UL, BEROBRCEE)ELCRENFLN>R0T, B 27 48z, DDT
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Table 9. 1m* DEMEREPICITOR L 2 2 # % 25 GROEHLERRSFEE (EFEHBD
Effect of soil treatment in the spring with 7-BHC 1% dust for control of
white grubs (No. of survival).
- T | T B o
o | R W | MEERR | o pgern
Treatment Block | No. of No. of | No. of | Total phagous | Other soil
] larvae | prepupae pul?zie | insects | insects
7-BHC 1% %l T S 0 k 4 7 1 ‘* 3 Sericinae
kY 1.5 X jis 2 0 | 5 7 0 | 2 Sericinae
7-BHC 1% dust T 1 o 4 5 0 ‘ 0
1.5 per m Total 6 o | 13 | 19 1| s
¥-BHC 1% %] 1 4 o 5 o | o
Mk 2.5¢ X I 4 0 | 4 8 0 ' 0
7-BHC 1% dust m 1 0 l 4 5 0 o)
2.5 per m- Total 9 o I o 18% 0 0
y-BHC 1% ¥5% T 0 0 ‘ 0 0 0 0
A 55 X Bii 0 o | o0 0 0 0
7-BHC 1% dust il 0 0 l 1 1 0 0
5.0g per m’ | Total 0 o i 1 Pk 0 0
| !
y-BHC 1% %#] I 1 o | o | 1 0 0
Y 75 K IT 0 0 | 0 0 1 1 A. cuprea
v-BHC 1% dust m 0 0 | 0 0 0 i1 A. cuprea
T 2
7.58 per m Total 1 0 0 Pk 1 ! 2
- . T e 1 A. cuprea
L 4 0 12 16 2 {4 Sericinae
mo4LoE X i 4 0 21 25 0 3 Sericinae
Control ity 1 0 11 12 1 1 Sericinae
Total 9 0 44 53 3 9

Wire-screen cage 100 ¢m X 100 ¢m X 60 cm.
30 2nd instar larvae of A. rufocuprea MoTSCH. were released in each cage.

No. of transplants (one-year-old Hinoki) 36 per cage.
Treatment 1V, 1952.
Digging VI, 1952.

* 5% DOAEZE Significant difference at 5% level

1% DEEE

Significant difference at 1% level

BE LD SRR T % BHC 5RI% @ L TR LEBRE fTo7,

a. HABHE

MBI 1488 e 7 F W2, L7 v-BHC 0.5% % X 0% 1% XD

Ry, SRERS LRSS RCECTRE L, Thbb, #1885 v-BHC
0.5% BFIZEERL, CoORBRKIIFTED 5, 10kg BIUOWBED 3XKTh% . 5 2RBciz, v-BHC
1% BHIEERL, v SFEXE 1RRLA—-C L TRREEREYY 2.5, 5kg BIOXBX & L.

1HRBREOMBNL 750m, 1HBRXIL 37w Y rabirh, 70 Y 7OWERIL 250m2 Th 5. WTh
b 3EREDELD T 7 v AR X D HFI L, Hiiihe BHC BHIZ MR % ¥oTix, FrEgom#
ERICR ETULINIL L5 € FDIEO> TR @S I X < RE, TotgciEshi: BHC H¥l%
12 #ﬁﬁﬁﬁﬁﬁ&:ﬁ%ﬂﬂmi&i"ﬁ—wﬁﬁb, g 10em RS OREICYEAA TH B ERD WL T



WHimEROECETAWE—1 (EH . [UH - 280 — 19 —

Table 10. 1m* O&WIEATE Szt 2 24 & 2 54RO FEHIDERFBAER
Effect of soil treatment in the spring with DDT 10% dust for
control of white grubs (No. of survival).

: = ‘ p | 4 B
$hom WK W K R R
Treatment Block @ No. of | No. of | No. of Total AR Other soil
larvae ! prepupae = pupae pin sge 2 } insects
- N ‘ | _[2 A.cuprea
DDT 10% ¥55#l ~ £ 5 ‘ “ e i 4 8{6 Sericinae
kG 2.5¢ XK | I 2 0 1 3 1 0
DDT 10% dust | I 2 0 0 2 0 0
2x9iE PEE M | Total = 7 0 15% 1 8
DDT 10% 5] L | o | |1 \ 0 7 Sericinae
Wk 5 g X i 0 o | o | 1| 4 Sericinae
DDT 10% dust i 0 0 | o | o 5{}1 8- e
.08 pex o Total 1 0 0 [k 1 1 16
DD,T\ 10% 5% vI 0 ‘ 0 0 0 0 ‘ 2 Sericinae
Wk 7.52 X il 0 | o | 0 0 0 0
DDT 10% dust T 1 1 0 1 0 0 0
7.5.8 per'me Total | 0 1 [ 0 2
T 4 0 12 16 2 5
EAEX | I | 4 0 21 25 3
Control il 1 0 11 12| 7 ‘ 1
|
Total i 9 0 . 44 | 53 3 | 9

Treatment 1V, 1952.

Digging VI, 1552.
i, ¥fz, 7-BHC 1% BFl 2R L cBARECREAHRE» O TH S, Tihbb, ¥ 8HEY 0.5%
BH LA LT Lca, £E 12 THoTh 5 2 SE—HIENITE TLOS BRI Y 2
g, RESICIE 7 1% OBFRER LA HHTH 5.

b. JEFHHE HBHORENIKT T2, BRIMCERRRZ 07 v F o 1m® 379,
HERXEED 2% 4% 15m° o\, BX 30om ETO =2 H 70y EGHOBEEEPFAE L. 2
2 RO BRI IERED 6 Ak L0011 Aicd AEAERCHRAL, BEESHICHT S BHC ©
%%&ﬁﬁbtoﬁﬁﬁ*momf@ﬁ%@,%&bb5~mﬁi%ﬁﬁ%§b,:ﬁ$AV@%$K;
230 LE@EHOFERIC L% b0 L EREEL ok, £ L TEEESREARC OV TR, 12~4 AOD
HAROE B & ORRAERL A RETHEL, # LRONEL D CCEROEEYTO, i, B
EFAEIZ4, 6, 8, 11 ARERRX T L5 v ¥ 212 300 KD ENHARCOWTHAEL LD TH S,

fods, AL OMZR)I], B, A, E=E, Ml LoEBR ToOmEcT RS, bhib
WoEETL, ZORFIFHCE G TRBOFFTERENRRELERLL, 1 oRMELIT IR TH S,

c. & B & X

i AN B B PR SRR

TR EMCHEAMIREFT ol Dx 4 ATATH 5, HRUBREKAOIEHIFRNIC ST 5 = 7 & 2 v HLR
DEEEET3 A 26~29 Hic, HEXMLE2 » AEOHHBEL6 A 24~28 Hig, {96 » ABROHEBE
X 11 B 18~22 Hicfrotc, TOFEEEZRT LHE 11 RO Z L Thb,
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Table 11. 1m* %) = % k2 o EHLhROEBEE
Mean grub population per sq. meter.

Kasama Nursery, Ibaraki Pref., 1952.

Date 2629711 a8 1 is~zzu
; fE % W B ¥ #%

Treatment | Before treatment | After tfreatment
7-BHC 0.5% ¥5#| B2 Skg X 34 Gk | 20
7-BHC 0.5% dust 5 kg per 1,000 m?* ‘ : -
7-BHC 0 ﬁ!ﬁl Eé IOkg r 28 EH* 18
v-BHC 0 /(/ dust 10 kg per 1,000 m? |
dm AL fﬂg X Control 31 7 12 16
7-BHC 19 f#l 5% 2.5kg K | - -~ s
7-BHC 1% dust 2.5 kg per 1,000m* | '
v- BHC 1/0 *71%[ Eé Skg I: 23 i 2** 14
7-BHC 1% dust 5 kg per 1,000 m* : :
AL R OX Control 31 { 12 8

[ I

& }
#“Iﬁ DHBEXSE e Y rZ LT 2% Total dug area is 2% in each plot.
1Y 1% DfEREBRTHERE #* Significant difference at 1% level.

Takle 12. FESEBEORMEEARK
Number of died transplants after treatment.
Area of each treatment cousisted of 3 plots is 750 m?.

Tomobe Nurserv, Ibaraki Pref.

| - BT ISPV
P =9 4 FENHIC X B R lﬁm & B R
Total Number of died .ransplanfs infested | Number
Speci Treat ¢ ber| PY white grubs and other injurious insects. of died
pecies reatmen nulonf o , - , transplants
trans- |21 24 21| 26 22 18 D e
plants | /1 | / Total e
| Vo ViV Vit X X . Total
y-BHCo.5% %% | . . % %
K skg X \ P ; s e peyk]
¥-BHC 0.5% dust 32,072 | 17 140, 21" 910' 565/ 160 1,813 (5.65) | 118 (0.36)

5 kg per 1,000 n? | ' ' | ' |
7-BHC 0.5% ¥%l | |
K2 10kg X r o
-BHC 0.5% dust | 32,298 6 50 2 565 400 68 1,091 (3.38)% 159 (0.49)

One-  10kg per 1,000mn* { ) |
AEEX  Control 32,240 20 469 86 3,086| 736 552 4,949(15.35) ] 74 (0.22)

year- I
old 7-BHC 1% %#| ( T .
Hinoki. Dol 2:5kg IX 31,89 411 19 1,242 633" 164] 2,119 (6.64)* 523 (1.63)

7-BHC 1% dust |
2.5kg per 1 ,000 m?* i
7-BHC 1% X‘?jﬁl '
|
l

XY 5kg ><
EI?H% ‘17% dust 32,082 19/ 34

20 1,395 788 142 2,398 (7.49)% 396 (1.23)

5 kg per 1,000 m* | )
mgFEX  Coutrol | 31,832 | 72 2uoI 156 4,506“ 301| 1,669, 7,874(24.74) | 344 (1.08)
i |

Field tests applied in April, 1952.
* 5% DEBRBTEE *  Significant difference at 5% level.
BRTEARG 1 é;:é{zl: 7 * One-year-cld Hinoki were planted.




HEEROBRC BT 5 BE—T  (BEBF - (U - 26D — 2 —

EEOHEEBRIERRKIC KT 2 157 R T 550 1m® X ) FIEERK T, MEinizg 1, 2
R b 1 1) D HFAADOGHAER L TR D, ZOEEKTIMHYEOWEDRS = L AT
hic, 6 A TROHRIN H MEOME T, BAEX O 1m® 24 ) FEEER MO L K039
%TIEY LT B DR L T, v-BHC0.5% ##I & HEM L4 1 BUBRD MLEIX T O 19% <,
7-BHC 1% &I & L 7css 2 BBROALERX TIXMEERID 9% P LT\ %, T, MEREL
FTHIMERICH L T 1% OERETHEEEIRDOLNS . LiL, MBXRHCEEZIED bR,

DEW, FEALEED 5~10 B ETO 2% % & »HHHIC & 5 RHRERES L oo BRIz X 5 fEHAT
REEFAELIAEELY RT L 12 BROZL{Th b

HUERHTERIC 31) % BER SR DO MEFER D S, JFER O WEHSHRX T L THREh 2 Th S5 2 &
W TRAERIN DO TH S h, REHEILRCHR L 51, F1RI0H2ERE LK D #
FEEINBEEOWER L VI RI L LDl oTw5, Tibb, 18 RCH\TE, Y-BHCO.5
BRI 4D 5kg KOWERKER 5.65%, 10kg XD 3.38% 2tk L CTAIBR © WrEskiig® iz 15.35%
CHRLTWD, £ L RO FHEBIMNBROMBEEBCAL T 5% DERECTEEDOELTRL TV
b, ¥tz, v-BHC 1% BHIMAOH 2 RBc ks T, BEHERITY 2.5k XT% 6.64%, 5ke
KTix 7.49% THHORIELTXMHBRTIL 24.74% 2% 0, KO FERRIRRED Ziucki L
T 5% DREBRRTEEEYRLTEH, # 1, 2 A%REEL Lic BHC OSBhSR0EERS -
LERLTVB, ok, 5~10 AOHEEORK 45 &, #MLT 8~9 Atk sigrgd A
<, Th X DIBOREBI D Te o T B . BAL CE o2 0 ko YR O IS L T 5~
7 BTHBH, HEROMAT HORAMED 8~9 ATH A,

SERE 1, 2 RBRCHTS 4, 6, 8, 11 ADEAROHEM EFE1ARLY) oRI2MEL, 11 A
FTOMEREYRLICGDONE 18 XThd,

Table 13. 4~11 ADOYFEHE
Average above ground length of transplants in each treatment.

Tomobe Nursery, Ibaraki Pref., 1952.

Treatment Date 15/ 25/ 25/W | 18/x1 Growth ratio
T - 7 ; i ; 7
7BHC 0.5% Il b3 5hg X 2o 6 27 2 st
7-BHC 0.5% dust 5 kg per 1,000 »* . e ol Chls
7-BHC 0.5% %% K2 10kg X : = . N
7-BHC 0.5% dust 10kg per 1,000m* = '2:0 17.2 218 207 (131
|
oL X Control l 12.0 14.7 16.4 \ 20.1 (70)
i
7-BHC 1% f3#l K% 2.5kg X | | (ras
7-BHC 1% dust 2.5 kg per 1,000’ . 9.0 12.8 17.3 22.4  (149)
7-BHC 1% ¥%#| =% S5kg X i 1 o PRI,
7-BHC 1% dust 5kg per 1,000 m* i 9.0 13.9 7.3 16.8  1:09)
I AL oW X Control | 9.0 11.6 11.9 | 17.1 (90)

SEEERRERREKC oW TEEHE LR 300 K0FHETH 5,
Average length of 300 transplants randomized in each treatment.
#5 13 ROMRZ, BERCERBRED 300 Kic oW TEHICHIE L HES X 4~11 A = TO
RETHZ. H1IRRCHV TIMREO AT 70% REL TV 20ELT, 7-BHC 0.5%
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BEIC X AR OIS 181% 2R Twb, Fi, #2HBRCksCUIBROKESRY 90% T
HHOIHT T, 7v-BHC 19%¥5%| 2.5 kg XTI 149%, 5ke XTIiL 109% %#7RL, HOKEEIBAL
TWwd, 20X KEHLAWEOIERIABR CIEL, AHERKTIVLOk, MEXCR\ T 27 1
4 EHH OBERFEL B HIRIEL 2\ 2 T HRME MBI 5858, TORRXHEI R TV 3
DEELbND, MBEXECES RD bignole b, FRBORRAE T ORSRERBEDIS
DENKRE L, COREDOEEECIIERS VRO V5 & 213, BEEORRR L A& Th %,

DEIR, 12 AREHOWIE Y AR LT oD TH5HHY, 12 A COMER LOEHEYRT L HE R
DZELThbDo

Table 14. 12 F % TOWEMREK

Number of died and useless transplants from May to December.
Tomobe Nursery, Ibaraki Pref., 1952.

| =9 Y BEEIC g nErpic & a
U o we | L BREETS L OB DIEHIC & 5.
CmoR | JOREEIOBIRG as £ oBg

Treatment Total . useless transplants 1 Nt;n;gelrlszfeiisled
number of  infested by white transpl ant;b
transplants grubs and other othef caxusesy

B o S o | injurious insects | o ]
Y-BHC 0.5% #a%| K4 5kg X 32,072 6,058 (1;/2* ‘ 394 ({1;3
7-BHC 0.5% duglt 5 kg per 1,000 m* ’ ’ / i
7-BHC 0.5% %% K24 10kg X .
7-BHC 0.5% dust 10 kg per 1,000 #® | 32,298 3,58 (1) 514 (2)

oL X Control 32,240 12,727 (39) 192 (1)

7.BHC 1% % K% 2.5kg X

7-BHC 1% dust 2.5 kg per 1,000 m® 31,8% 6,343 (20)* : 1,566 (5)

7-BHC 1% % X4 5kg X P :

¥-BHC 1% dust 5 kg per 1,000 m* 32,320 6,914 (22)* i 1,143 (9
/oL oM X Control 31,832 18,989 (59) ‘ 594 (2)

Thebb, #1FBRIC KT 5 BERILEAEX A 39% ThBHOWkL T, 7-BHC 0.5% &H| 5 kg
X% 19%, 10kg XTIT 11% CETLTH D, AMXKTEAEKIC LT 5% DERBCEREY
RLTW5, 7o, 52 RRCHT 5 WERIEBAER O 59% wxiL T, 7-BHC 1% ¥l 2.5kg X
TI% 20%, 5kg XTIL 22% ©, MUERKITMAERKICK L T 1 RREAK 5% OBRFECTHEEY
RLTWw5, Thebb, 12 A F TCORMERES X UCRELRET LR b4 T3, BHC HAXIE
LWBSBER R 28 T\ B, Lo LABEXHOZEETLFED bvisho7s,

SERHN D &WHOH ORI LU0 WEHBEL AL, M LMOoES LB L& 7EHEX
LIS EDOESRERTEHE 16 KDL ThHb,

COFRYRB L, HIRRCHKT S 17on UTORERREO HGRILMAEXD 39% HLT 5
kg [XTIL 16%, 10kg KTk 15% AEFL TR Y, BEHRC R\ T HMABXD 29% 12tk T 5,
10 kg MBKIZThEhn 15%, 9% KETLTWw5, Lo3IC 18om L EDEREOINEIIEERE &
b AR O LAV L ) DX B BoTk Y, 18om LlEkDd D% AFFT5L 5kg KD
69%, 10kg XD 75% b U CTHALEIXIL 32% K TL T\ %,

52 B b5 1 B L 2RI Ch v, 17om LITOFEERRELMMLERD 40% L T
5kg XTIL 39%, 10kg R TIX 29% ThhH, BEHRTEAIIXD 48% 1 L CTAEXIT 18% T
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Table 15. I » WHoH LR X 5X5
Percentage of all two-yeas-old transplants classified seven levels in above

ground length in each treatment.

Tomobe Nursery, Ibaraki Pref., X, 1952.

L Length cm ‘ cm‘ cm cm cm cm } %S;ﬁief
_ Treament o 76 49706 3700|2924 218 | T | trasplants
7BHC 0.5% BAIKS 5 kg X % % % % % % | %
7-BHC 0.5% dust 5kg per | 1.48 8.10 ' 14.92' 23.77 . 20.62| 15.83  15.28
1,000 ma* X :
7-BHC 0.5% #I54 10 kg X | ‘ : 1
7-BHC 0.5% dust 10kg per | 0.44  4.85  15.64 | 28.63 1 25.81 | 15.34 9.29
1,000 m? ; i ! 1
# 4L B X Control ' 0.13  1.29 | 4.75 ‘ 9.08 { 17.16 | 38.96 | 28.63
I B 1 | R
7-BHC 1% HBHIF Y 2.5kg X | | !
7-BHC 1% dust 2.5 kg per 0.00 | 0.45 2.64 11.77 ; 27.26 | 39.45 18.43
1,000 #2* ' ; ‘ !
7-BHC 1% BHIF Y 5 kg X |
7-BHC 1% dust 5kg per 0.0l  1.37 4.41 17.31 28.99 | 29.48| 18.43
1,000 #2* | ‘ ‘
| 4l 3 X Control 0.01 | 0.11 0.52  2.94 8.15| 40.41 i 47.86
|

TLTW5%,. 18cm LI LOEBREMDOAEHE, Skg KD 42%, 10kg XD 52% U TEAEXZ 12%
CETLTW5,

PO, v ¥OBMEKCR T2 H 2o vEHROBHEIY 3~4 BIcFHE 1m* 1 30 B
MADBEE, BHC KIS VTL 2 ¥ 52 S EYHROBERBEMET T 5700, v BE¥NE 508
FERT 5 &R X OBERT R AR O 1/3.1 IR L 5 BLSNe, M EMoRE 18om L
EOEBREAROPE 2 BAEIX O 3.3 fSI2 B0 5 bREE L1970,

i RN, B, S, KFE, Bk JOFRRT OB R W TT o biREERE R

F—ErD b i Eidd 6 T OHFHIMT 4 AichifT L RAB AR LR T L5 16, 17 RO &
{Th5.

5 16 RTHBAT 5 X 5 ic, EKEAWIBROSRERTEY A5 &, M5 |RERENS X OFRRRA
T 1 20 11~34 BECHR D EWAS, 0 4 BRTOEHMCRF 25REBFETIH T IEV L
Rz iee, FHEED 5~7 Fic 1m® 39 ORI Y A LR TR, MRRKR VTt
MEFOSHBEEFECILLTETL TV WL 2 A5 550, ML TETLTWS, L LAEROY;
RESFEI TN TOHETR\ T, YAEFOSHERBE L Y LB L, FORIPRIKREO ZhIC
L TEbHTEG, Zhii BHC BHIOEEMELRT DO TH 5, MEROHEELHEOBAEREL
BRI I oTHEL D, TRTOBAHHAZEECIS U ERAEERL T D Ll 2w, BLT
MREED S 25 DI LA > TEBSRBDBVEIE LoV 2 EHA ED LIRS

DERCERBHICKIT S 10 BETO 24 54 VHEHHIC L BHAROMBEEL LD &, TREMC BT
% LR, AUERTORECEENREDS A0 m%;u%ﬁ%mﬂ IXOPE I UTRITEL L, K
a%%mmurmﬁﬁow%ugb<ﬁwav5;?&b%,MmM%&ﬁEMK%H%7BHC1%
Bl 5 kg Ko fEERIT 0.7%C, MEXOM 1/30 P LT\ 5%, Fi, FHEFERAFEMCST %
7.5 kg KORHHERT 0.4% THIER O 1/20, EHULE) TS X ORISR AEHC s % 7.5k X
DRAERIZZRFR 0.3%% L0 1.3%CTRBXD 1/6 Wil LT\ 5, -0 ¥ I RERILSENR X 0%
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Table 16. 1m® 24h D = % % 2 v FSHRER
Mean grub population per sq. meter and the percentage of died
Fach treatment (200—800#*) cousists of 2—4 plots.

: Prefecture . [ oaen: oo N Kyoto
\ Kanagawa (Shibusawa) : Aichi (Toyokawa) | (Kamiyakumo)
\ & B & E HEEE Grub [EB#E Grub
~ Grub population Wi | population |fk{f#| population |fhiE%
Date | 16/Iv, 28/Vi~120~  Per- | 5/IV, [ oy | Per |57/N,012, ' Per-
1952 | 4/VIl | 22/XI centege| 1952 | “™* " |centagel 1952 | 13/VI centage
HEEETT | TSR of died | EZERT | HEIRE jof died BESETIT | FESR Tk | of died)
Before | After trans- |Before| After | trans- |Before| After | trans-
Treatment treat- | treat- plants | treat- | treat- | plants | treat- | treat- | plants
) .| meunt | ment ‘ ment | ment ment | ment
’ % \ %6/ ! ‘ %
7-BHC 1% dust I 4 i ‘
2.5kg per 1,000m* S | 3 12 1.4 2 2 ! 0.7 7 3 0 2.2
7-BHC 1% dust I | .
5 kg per 1,000 m 34 { 3 18 0.7 i 8 2 0.5 ' 8 2 1.2
v-BHC 1% dust | P
7.5kg per 1,000 m? 30 \ 2 16 | 1.3 } 5 i ! 0.3 7 0.5 0.4 |
Control 32 | 8 2 2.4 | 2 4 1.9 8 4 8.1 |
| i 1 | . |

BAHARGHRRO L0 1 FEDOAF TH Y, O SRTXH1FLED L 7 ¥ ThB.
Total dug area is 5% in each plot. One-year-old Hinoki were planted excepting

Table 17. FHSRHED =2 # & 2 SHESHET X 5 HEE AR
Number of died transplants infested by white grubs and other iujurious iusects after treatment.
Area of each treatment consisted of 4 plots is 800 m?.
Shibusawa Nursery, Kanagawa Pref.

""-t‘ i 5l - y
AR AW B R K
. . Total ' Nyuymber of died transplants from May to Oct.
Species | Treatment ! number i
of trans- e | | S -

o ~plants Voovlow ‘ W X | X Total
7-BHC 1% GHIF Y 2.5 kg [ w7 31 2] 153 97 16 ses
y-BHC 1% dust 2.5kg per | 25,620 % % % % % % %

o 1,000 7722, « (0.18)(0.12) (0.08_)’(0.59)‘(_0,38)‘(0.06) (1.42)
ne-  7-BHC 1% #HIKY 5kg X ) | \
280 17 3 48 65 12 173%*
year- 7'?%(%71”‘;/” dust 5 kg per 25,620 ‘(0.11)‘(0.07) (0.01)](0.19) (0.25),(0.05)  (0.68)
old 7-BHC 1% BHIFK Y 7.5 kg X o | o
i % C 8 9 4l 143 134 11 319
Hinoki ' 113%(%71”{” dust 7.5kg per | 25,620 (4 47y (0.04)|(0.02){(0.56) (0.52)/(0.04) * (1.25)
| |94 216/ 689 2,094 2,170, 223 5,486
. MALmX  Control 9,620 1(0.57) (0.84)((2.69)|(8.17) (8.47) (0.87) (21.41)
Field tests applied in April, 1952.
BRI 1 EEe 2 ¥ One-year-old Hinoki were planted.
w19 DERRTCEEE **  Significant defference at 1% level.

BREATEINCKT % 7.5k KORERIT 1.3% IO 7.9% CTHEROH 183 1B PL T3,
B RS REANG 35 5 AUEREE D A RIREER A R U1 b D2ME 17 RT, MHEOR b SV Hx
FEEMO A L R, MEEORLKE W 3FYHOMD T 8~9 ADETH D, 2D X 57eH
FIXORBC BN ThHE DR, WAL 4~6 ARAHEINTIEDIMHIET 52 L7, BEHIESF
DB IO THIET B b D %L 12T %,

D EFRKBEMS L O 6 RTOWAMC BT 2 RRKERAIES LT, AHTO 1m® 40 EEGRERK
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BB L ISR O AEIC X DA D S
transplants infested by white grubs in the field experiments.
Hyogo (Yamazaki) Okayama (Uetsuki) Niigata (Honai:

B E E TTHE B B B BB B o
~_Grub population riE ; Grub population itz Grub population fHE®R
30/1IL, v |28/, | Per- 9/Iv, /v |6,7/IL,|  Per- 123,24/IV,! 19, ' Per-
1952 139/ v 1953 |centage _ 1952 29, 30/ V1" o53 centage| 1952 \??’ 26/“’. 20/X1 centage
HESERT | HESEE of died  FH3KPT | MEZEEE of died | HiZkn] | fE3REE } of died
Before | After trans- Before | After | trans- | Before | After : trans-
treat- | treat- [ plants treat- ! treat- . plants | treat- | treat- plants

ment | ment | i ment : ment ! ment | ment
: % % | %
4 | 2 3 2.4 4 2 19 2.2 19 i 5 35 18.5
2 2 ! [ 1.9 4 1 | 15 1.4 15 ' 3 ] 8.4
3, 0.5 1.3 4 1 12 1.3 23 4 6 7.9
' v
2 1 8| 3.8 6 4 12 7.2 11 13 33 22.2
! |
H i

Niigata Prefecture (Honai) planted one-year-old Sugi.

#100 & LC, Fhiexi3 2 MUIBEOSREEREYRD, 1ofREOFEMERLFRT 5 L4185

DT Thb.

Table 18.

TESETIEED = 7 % 2 FSHHEIGHE BEE O LL 2 AFIC X 2RO TGRSR

Aver. percentage of grub population before and after treatment and

died transplants infested by white grubs and other injurious insects.

T oHEop B

Aver. percentage of grub population

TR

7;3;(5 1% $HKIR2 2.5 kg [2:

7-BHC 1% BRIXY 5kg X
7-BHC 1% dust 5 kg per 1,000 m®

Treatment | M~W/1952 V~VI/1952
i e 3R
Before After
| treatment treatment
- 2,
/ . 100 21.1
v-BHC 1% dust 2.5 kg per 1,000 m*
100 17.2
v-BHC 1% ¥¥INY 7.5kg X ? 100 13.2
v-BHC 1% dust 7.5 kg per 1,000 m? e
Control 100 47.2

BamX

ERBIEROTIMEL DT 5 &, BUEOMBRIC RO T AR L TER 27 &2 v HEOYHL 3~4

I
|

i Aver.
' percentage
X1/1952~ of died
/1952 Trzusplants
% %
120.1 . 5.0%*
77.1 3.0%*
71.7 I
87.7 12.1

AZ 500 5~6 AZAETOMIC 47.2%, Titbb, {9 1/2 P T5, Lo LABIRIC KT 555
DHEBBEINEE L VbR LTk Y, 5~6 FOME Y FARC BT, K% v-BHC 1% %
#l2.5kg XCI% 21.1%, 5kg K% 17.2%, 7.5kg XTI 13.2% iR/ L, FX b BHC I
LABRBEERLC%. ¥, BHC Of& L 5~6 AiCiki 2 SR EBE OR/VIRE { Eiam
nhahs s, HHBOE KT Lo THARERIRIL TV, LrL, 11 A2SEEI FET
D= K 3 a R OBEEEET, MBXD 88%icx LT 2.5k Xit 120%, 5kg XKiX 77%, 7.5 kg
ik 7296 T, ALK & AKX X OO GHEEHBEIC AR OEIRRD bk,
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TR IR AR D 13.1% X LT 2.5kg [KXCIL 5%, 5kg [XCI% 3%, 7.5kg XTIk
2.1% T, MEX X HRXOMITIE 1% OBRETERE’ WD bR, I 7.5 kg KOTEHHEE
RXO 1/6.2 WBHL Tis ), BHC BHIOBK LUBIRMALRL T 5. ok, AIEMICHLTS,
MEEDE B LI 2T, EROPWERIFREFEN T 5,

nds, HECHH LTI, 7-BHC 1% 3 X0t DDT 10% BHIA K4 D 10kg OEEGTHRHOZS L &H
EOHERALESE, AF, v/ $ETaa CRELRD bt hotc,

v £ £

BABRIC 0387 = 77 & & S FHO PR B Ol OREE IS L OSSR O &BIZ oW THEH O WA B8\ TH
BHRfFofc. WHNTCEEL CITABECE 3 27 24 vHIC OV SEWCHAELTITH TV 5
7%, 2 ZTIREAE, B X O HERIF O EIC 1 B BEHC oW TRETA Z L L L,

HICEERNET 5 = 07 & o > R OBBEL, FHSO W TR D AE LT oEE, 583
FEET& 2 10 B, BESEREORIEL Y v 7 F 27 a2lifhc B+ 288 L Iz T 15 BRI
EEZ DI, HHITEBEEHRTC Lo URES W AEBEOLERAINCcH D =5 LIBSRIL, BHN
HHECEE R L T TS BRI 2 AR EIS T ), WHIER &7 b 2 WEED RIS LEER L
TWAHZ LiZith. HCEENETS a2 #xa vEIHDO 55, b 2 25 ROGHITLFRO T b
BEL, BEELSELERL S D CITHEHESER T, KGO EIIC B\ T 50~96.5% D EE L R
L, BABEELTNERTH S, € 2 2 W RCOWTE SBEMEL COAREII Y » 7 F a2 xlE,
reaNi, YIr7aHF, FUTRTATARIV 22 H KT, vvFLFakfx, x+27vaix,
FHFV 2 HFFABIOAY 24 FOMERILE S TIEL72 L5, bhbhORBERIETIIE 2 27 %
SROFERN RSSO L T, 5, M, E4& (1917) &, AN, MER XOAHTHED
HIDicn 7 F¥ 27 ZFPIHBETIE AT <Y, FAY Ve, THwYBIOF F Y iciRiiEs
BT e ELTR Y, KB (1922) XREFF 5+ 27 %5 KNRSLILO Wt 7 %, ¥,
HTIVRIVC PV e CHERYE LTV D ERE LTS, LR (1925) IESH5 O BIFRET, I
VHIRD 67%7% FHF ¥ aFdAxThDH I &, HE (1952) 1 LILBEEHO MIMFHEOME, & FBEK
DHEVEEILE 2 2 FRZBLOY Y 2GR THEN, VY2 F3H K, ALIH R, ¥ F+AT2HRBLO
FHFY2HFOATEDOESIRILLL, Li6ED 2y 5o v 2EEER L, L5, EH, /)
B, K, S5 (1952) 3 FFREHEINC 3\ T 100 OFHRIMI D FEOHE, A2 7% 96.5
%, FrTAH R 4.6%, FUHFRTA4TA 0.2%, 7w 2¥k0.5%, ©wv i x#HER0.3% <,
b 22 FRYHORERENE LD TE - LEHE L. Eoz e, JuiEiile L, bhbho
BEFERE TR, AR L CEERTOHML b VBIRESR TV BRI T, »FFratxibEh
EEAHIER LIFELDbNL V. L L, HHORRERHC Lo COIEETREERTH S,

2 H R oy DHRAFMCEEBEIZITS 2 LieonTid, H X W FAEME D 5. TiE, X,
R QQ917) 27X F ¥ 2 7 RO ONT, TEOFEERHYEE L 3.7on, 12 A 24 HIX 18.6cm,
4 BTHI 6.7cm, 5 ATFHIL 8.20m L#E LTk b, Bk (1925) it 11~2 AETIX 3~6 +FT
CERHE <, 3~10 ¥ 0~3 T ETRELISHEBHNSV EMEL T 5. R, HKN (19400
12X % & 11~3 B ETIEEREE 12~18cm K4 OYHEABALTW5Y, 4 ATALY 0~3cemic
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BEIL GEAMET 2. £ L THESTLOYHATHCEEIT501%, HEO L TeHFEshs ot
HBHLHEL TS, ¥z, HI (1952) OofMisic k5 L, SRS HEE T4 ALy 10 A LA
T 0~10em Thb. ZD L5783 7 &b YEHHOEFK 2 T hic ZEBBEEDOELX, EELDOH
ERBCHCTHROON, 10 ATHALMBIRL L ) THCBEITAGMENS D, 10~20cm D
BEEAELE L, DUWT 0~100om I LU 20~30cm 3%, 30~40 cm 11X o8 T /7o IREE TR
T5o FEOLHBENIML T4 BHbTH 52, BERHTT BB LE 3 ATE» b EHCEE)
wEIEL, 0~10cm W& SR L THAMES 75 . 205 24 % 4 YR OEMC & 5B REED
Bl L HE & DBIRIC O T OEE R 4D &, PRINZ (1928) 1% Polyphylla olivieri \o-o\~T, ShHOE
BEEBNIHIEK Lo TELAIR, HEMN 10~12°C tic ot fFhbh s L\ ok b, KOSMACHEV-
skt (1937) 135 A0 L A5BENL 8.0~9.2°C, 10 B THBENL 7.6~9.2°C ThHa LHEL T\ 5.
F7o, HmE (1952) 13EZED BN 11~13°C, BED THEIIEEOMELDO 13~17°C B
BIZLED LE LTV, EELOMEBE TR, BRO LHBENIHIE 10~12°C, BEDO T HEE)
IZHIEE 14~17°C TfFbh b & LB S e, Bl 2 B0 L TBEID 5 b, HFEO LHBEHEBRO
IR E < O BRO FEEFRBRET, BERREOREEEDEMCEIV O LHEAITE 22, BEOTH
BHBERE LRI <, LR OEREEELISNG, HB o WiE ¥ R E O BEAES RIS L e o TRE
LD BLDOTIHREELDRS,

T & o VISR O TR MERL, —BRCER IR 4~10 HZ AETTHD. L LK
ERROR IR IS 3 W CURBEHEIRI & b TEL, MELMITETRC O —BMEH L 0 RV,
ROBEEXSROHEBEEC L X228, HLTC3SYROSCHICEECH LS. Tichb, KR
KRR LOHRIRISEREED Z L <, 28 THETHHROL VL 2 AOWEITCELET, 346%
HIX 5~6 AICEIL . LD PHEAFERE Tl T3S THET DHHMNEL, LiknioT
IEOMERNTHFEK 2T L), BEIFLSNCKC TN L2H 5. 3HHHIC L HEETTS
HABAEDETH DT, 2HHHD 3FEANOERELE T 5 35S ROKART, HE (1952) O
ILE B 25D 2~2.5 {FL72DT\ %,

24 % 4 EREEL oo BRERIC XA RO WERCHE L UL, thb o, HEK, Bk
B, HARDMNRE, HERME L UOSRAMNSE « OERPBEL TV T, — e RERRY ST 5
DEHEEE L E L H B, v/ FBIOAF O ITEERRD 4~10 A ¥ COBEERELToh, 1FLEe
7 XDV THELIRERTIR, 2V fs vESHOBBEE R 3~4 ARYEE 1m* 2 30 BHA
OSBRI M) SRS R 350 B REEEREE S <, EORBRI TR EN2.7%, 21.4
GRFELT B2, EERLEITOWHHO X 51c 1 %0 OBEER D <, THE2EE 5 ok
B 3.8%, @WMBHIOFHEBERIL 13.0% THD. B, 27 5o yEHHOBEEH S
Tm? 30 30 BipMcied b, BEBOSL B LixdbHA T, EIBECEEEL ML BERIL 53
~59% [ HEETH . DX 5 WER, v/ FHOWERTOBENNB D LELLRL, DE¥K
1 EEAFHOBERC OV, BE, /)8, 18k, 445 (1951) o EHme s 2HERH D, 2
FEIIEMOEENR S, HELZI COERMCRETET S 3021S <, MEINDREERI
MG B 2%, HIET 5 b ORI . 1 BERK 150m°, 3FEERO 1EEAFEDO 8 A ETOM
BRIz 0.1, 0.2, 3.3% T, 1L /7 FHL D BEGHERELRL TS E7c 1953 o TEEREHT
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DEEHAC I35 100 m* O TECTIIFEER 4.2%, 1952 EOFTERIFPI O WA 1) B KRz 22.2
%, B 5 WO FEHIERIL 6.0% 27, v 7 ¥ OREED 12 L TTh -

TDXAie s ¥ HEAFHOMBROEIZ, 1951 EOKPEMc KW T ALK, 14EEe /X7
DOFIEIREN 2.9% THHOWTHIRL T, 1ELAFHOESMHBIARIL 1.2% L5 T V3. Lhd
CHARD S £ D Bk /e 6 A, EEC 6m® Fov 2 FBMEKT 2 [T, AXBHKT 3 EiTLiED
o, BERoABERNAYFEE LR TIE, v/ O - BERNB.9% THEDIZX LT, AFD
SR - EARIT 14.0% BRL, RHER IO TV S, Lo Te /& L AF ORIERDER,
29 % 4 v BHHED MIEEC AT B IREMICEE T 5 L 0TI/ <, T L AT S RoT L 23 8
WAL b ST B E LIRS b0 LB bR, '

SEREHEREY 7-BHC 0.5% %X DDT 10% BHIicoWCiFotc. FOfERICE B &, vxay
RO 245%HL 7-BHC 0.5% B0 LE~DREAED 1~0.06% Tik, BFEEREAHEAL T\ o7d
K ofRHT 4 HHIEEL, EXFHEO>TOTHIEREECSH T8 HHIIIR100% FECL TV 5,
L2 LEED 0.03% LTRSS L BERBILETLTL 2. Tihbb, 9% OEREXEIOC EE
0.03% TIX8H, 0.01% TiX 36 HAZEL, 100% OKMEA1ELDICER 0.03% Tk 26 HEXEL
T, LHBE, 28HH X 0Iixs e KD 3SHHIC s\ T, 0.06% DORET 90% OfHE
#1850 16 H%, 0.03% DOEET 100% OBEHREFLEZIOC 4 HEZELTW5. Tihby, ¥&E
0.03% B LU 0.01% OFEBFELEND, 90~100% DOHERBEIFS fdic 3 SHIL 2 S5LHED 3 {50

24 k2 ORI T B 7-BHC omEREBc o\, Wancorr (1951) (% Phyllophaga [0
2D 3SR AERAL TR, KED 3SR %A 100% Hic& 538 v-BHC 0.5% #HEHALK
e 0.045% L7eh, & 22 W RO 3GHMAE 100% FMCTELERED 1.5 %2k, o, T H k4
>~ FG I O B FIC X B SEIFHEF M STk, Howe & Camennnn (1953) 7% Cotinis nitida
L. o1, 2, 8 SHHEHACTT AN )y TRRETOT 5. TORRHERICL D 2, BESYRELT
AR VT HREMIIE S, 298 T ISR 5 (%, 35U 25HHO 2 FOEH R b
TWoe & 22F KBTS, BHCIHLTGEhMIL 2 SR O 3 FREOHEAN L >0 5 b
DEEZLRD,

DDT 10% #FIOBHUFEE, 25%H% 90~100% T R ERECIF 0.01% i T,
100% DOBRFREZDI 36 HEHEL, 0L 5 KEETIX BHC © 0.01% ML THERCEME
T zfeve LaL, 3EEM 0.08% Ll bicisof3d, BHC & DDT ok iflifs g © < 5 0138
Sisic DDT 0@tk a 7T b0 Th s, 7ok, DDT ikt LT 345YMH 2 S0 6 54 ohitt:
BRT LR, $HEle 22w xYlRo DDT i3 BS540 Th s 5 -

SREHARERCHNT 17 OSBEPIOR & LEIRRREIT o0 TH B, Blido el
7-BHC 0.5% % X 0" DDT 10% BHI & bic b 2 2 ¥ 20 2 S5LhHIc X LT 90~100% DFhL RS
fodiciy, 0.01% oFEsE, Tibb, v-BHC 0.5% ¥%) 10g (v & 0.05¢) X8 DDT 10% %%
108% 10cn ORECREATSEZ L2UETH B, 1951 EORBHE I, MBRKIC T 2 4%
HO N7%BEFEL A0 7-BHC 0.5% /%] 7.5, 15, 22.5¢ K itk 2 2 77 D4 HIT
BH LN, FEBic DDT 10% %%l 7.5, 15, 22.5¢8 RiIcB\W\Td 7.5 KB XU 22.5g X
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e 2 AR 2D 1.7% TOEFEL TWRERT, BELUWERREEAYRL %, i1EEe
FHOWERIY BHC X0 DDT & cAHKIC R\ Tik 0.9~2.8% T, HERNEHDTELO
BERRO D LEZ BNRBEN, MBS VLTS 1w ) 14 BHOYHEAER LTV AL Tk
5.6% DOWHERII DI\ ZHITEMEOBI T HEBENE D Dlcicd Dy, D WIERENTRTS T
EEIVEETH O LABBRL TV B LD EEILN D,

1952 “Eiziy v-BHC 1% HREHER T L L dic, 1HRCHETS v 22 % % 2450504 30 THic
LT ELRBR AT, FORFIC LB L, 7-BHC 1% EHHITIE 1m® B4y 5¢ (v & 0.05g)
Y E#aREF 10 om DS ETRATIE O%OBRBBELET D2 LRATE D LaL, ¥ &2 1w
é’:’f) 0.0875¢ THOT bHAK 98%, 7 & 0.025¢ KIEDHLTH 8% DBAKLRTC L1k, KR
SNSRI OEEERA T E T, BERFOFhh I HEZYHEERL CRBE IR T D
LEZLNL. ok, MEOBRBICE LT, BEFEPELN 10om 0FEIFTRAL T LIRS
HEHGEL TS . L > TEESRELFERORBAL TV AREXBEBTH0T, ZOREYED
CEHARMCHTIDTEZ D Z LIXTE A\ fok, 1952 EEFORBEE (559, 10 ) ice 227
AL ¥ ¥ a2 RN BT ASEATEIN TV 520, CHVNEDO Y w ¥ 1 2 B REREO g R
NEHOSTECHT TRBENCBAEIN L b 0L L LzghRTixtw 2 e E L b b,

SNENFELT & STMKOVER (1951) (3 206 fiD —EREO4&PMABERL HIMCEEL, 1T Phyllo-
thaga tristis Fap, O 1, 2 Sl L CHERHFIOBRRERE L OEGRRLToT 5, A
L7c#¥liz, BHC, DDT, 7w —iAFv, F41 1Y v EDHEROEETRERAR X OHRER D=
IZHESREEN D 5 . BHUCIRAT AEBRXRBHERNCBIT 8L 3 1 v FOER M L U THERE &
D, NI Y =~s—H)OFEFYHEL THRHERL I EFIRL TV %o £ OFERABHED
159 moEREKL, 7w —-AFy 2.5LBSlacre T 100%, <55+ 2.5LBSlacre T 9).4%,
v-BHC 0.25~1 LBS/acre T 100% % RL T\ 5 -

Efo, MU 1ED 1 ST B 1 LBlacre DFERBIZ 7 v — LT v D 66.3% 1k LT 7-BHC
(v & 0.113 /%) Tik 100% Th?. HHEHE2ECETH 1ISROBEHRRL, 7P ~1Fv 2.5
LBS|acre % 100%, ¥ A A ¥ Vv 10 LBS/acre % 99%, 7-BHC 1LBlacre (¥ 100%, DDT 10 LBS/
acre % 73.1% r7:oT B, Tods, MUEMEAFICBIT AHMEBE, 2 v - F v 0 2.5LBS/acre O
92.8% =XfL T, 7-BHC 1 LBlacre 1% 73.3% LT\ 5.

D Lo b, A—B0FIRRNS % HECREAT 25418, 7-BHC OFBHEN & b T
B TH D 1275, Y-BHC N7 2V HIoBWTE LV - ik, BBRFEDLZTHLEEET LR
WIZBE LTV A0 TR W A LE L bR,

FFHARERC B BRI HTEED = 77 & 2 o FH R OMI » T, ZRHIC B W OIRBRX IR
D 2%, B0 6FETOHUMNC T 5B 0 EiL 5% Th 5. ERBHT I T, MEFOEHREBEXO 1
mt ) SEEHREEERUL 2~34 BiTH B2, FERFMEED 1m* ) FEHIEERHL 0.5~8 Bz
HOLT WS, LaL, HERO 27 k2 v ESROBEBECEHRN YA L i, RBHEED 2~5%%
0.5~1.0 m* BARLTETTHE T D B LAV B RET Th B Tiebb, & 11~15 RERTX
MO RBFERIC B\ T, 7-BHC 0.5% B# %M Lo 1 SEBROMEE 6 e ki) 25 EBmE
DIRAD Udsizik, 7-BHC 1% B#l% i Lo 2 BB FEIC BT 2 RBERBE L v D7\, L
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2L, MEERDI0A ¥ TOWARMERIL, SHEABEDOE - L E 2 b bHE 1 SRERO MK DO F5 A DTs
WRERIL 0T Y, FRLEAK 1L A EToWEER, 12 A COoORERRRC RV ThAbNS,
ZHEDWTIE, 2 H ks vESROBEBECRE RSN HBDT, 2~5% OWHROFIR » k%
FOTHERORBINC BT 2R OEBBELHEE T 2T HG e BRth b, LiL, SHENFELE
(1951) & =9 & & RO ERPRRRTIEHL V5 L O, MIMEOLHED I hICIiZIEIR 7\ ¥
THREC Lo THRGEETERWEKRLH 0T, MBKIC BT 2R OBEBBEE & WER LT L
BETLIEWEGOH VELITHA I 2FI 11 ALDLEE 3 A COHICII Y REL (Torc iR C
L, =¥ R CESROBEBEITABERIC BT, BTN RS 3~4 BOBEBRE X WK< k2T
WHBADS L, SHUL 8~ A HOBL < BHELIHIICK LT BHC DA HES S b &
E2bhs. 8k, B0 OWTLE 18 ROSRBIEROFESE L AT, 11~3 ADOMCEEE
B v-BHC 1% %I 5ke KT 77%, 7.5kg KT 72% TIRP LTV 5%, i ko 11~3 Ak
BIhH O BB RENL 5 [EFO H 3 BT 11 BiRfFhh T30 T, 5HTFE LIcEE 3~4 A
ETEEHHOBRESIIC Lo C L ) —FARCERFEC/R 20 TR B LB S 1, 23
R MR OTE 1m® %0 BEEEE 4 Bic 30 FAMIST, BEEDRIUNLIE Lo K & ot
RIS 5 11 AOERBERE CIX, MEXOEEHEN MK OB EEE L ) dEL L
B\re ZHUTTHEINC ST 2 XIRKIC 1T 2 BOWENL I EL L, BEHTE < HYlofkd i 7 4les
R IR L C, RSB REN CHILD B 2 2 BRICITEFERHOEIL Disnotcb o LEL b
ns,

=29 R A RO Bokic B 5 B BiRERE, BEERO SR RFIVESE T A kAT, T
DDT Bk U Eofco FHTT 2 U HITIR\WTURFE L b OCIKERZ ET % = o % 2 S ESHIXI L
T, FEEOBHHFHHAS LOHBRBRIC X 5% ORER M Thbh i, Z OBOBSRRBTITN Tk
WTfThi g 2 2%, FEOKHKELE « OFETHEH L, hEOHBCIXAETT O HEE BB »
AR R DB BB R R LT\ 5, FreyMixg & Howney (1950), Freaine & Maiss (1953)
tx DDT 10% BHIEZ 0¥ 63kg % 7.5cm SO LFCIRA U IBABRERBIC I\ CTHEE 5 #EDOFRE
TIRSROEHBEIE L SBPL, BRI EHTH LD 5 L ME LT 52, EoERTH
NONOBRAEEL D b XhdTH,

Porivka (1950) (X T2 DDT 25 LBS/acre 38 L8 2 » =7 v 9.6 LBS|acre TE L\~ B5E%0E
218 T\ 5, ¥7z, BURRAGE & GRYRISCO (1952; 1953) vk DDT 2.5, 5, 10 LBS/acre, Y-BHC 0.5,
1, 2 LBSjacre, 7w —AFv 1, 2, 5 LBS[acre %5 X ONCHE DHEZ R B FI & MR L CHEHuc 80 %
29 A VMR ORRBR AT o Tk Y, DDT & 5 LBS/acre LI E, v-BHC 1% 1 LBS/acre Ll %
LWESSEEE DS 5 2 L2 HE LT\ 5, Z ORI bbb o BEEERERIC 13 2 IR HIFEH 2 & BikhRE
CRRE LTV B 2 B, 727, ki DDT % X0 BHC 0 &ET 2 4 BiRSEROH 5 2 11T,
TESERE ORI, TEEFERE LT 2V h ORGFCHED DI Z EAMBRL TN 53D B2 b b,
7oL, 7w — AT VX 5 LBS|acre TIXEAREN DI D THEERE LM TRETH D LHU TV 25
GAMBRELL & STICKLAND (1950) 3 DDT, BHC, 2w —AF v FDDEHE TR RHF R L O HEE
H A L THHER O RERSRE Fo T 5. L ORESE, H#hpric L DDT 20 LBS/acr>, 7-BHC
5LBSlacre, 7w —n15F v 20LBSlacre D, BHC & 7 v —~AF VY FAOEET2, 35D 2 H R4
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SR 95% Ll BT X 528, DDTIRE 57 KEDT W5 L3S LT\ 5%, F243 1L 7 BHC
Y 1% BHETHHOT, FYUMARCEETSL 56kg rich, bhbholRED 7.5 HTths.
GAMBRELL ¥ 7-BHC 5 LBS/acre LT DOREDHRRBE T O T\ I, KB TRuWLE=
F w2 SERIER U TR A 2T E 5 7-BHC OFEIX, HRbhORBREEND L TILa0K
b rEzbh5,

fo¥s, RESARRBHREIC RV T, £ OBEHEEOYRERBE S LOTHROMERIL ST
AKX & AR & ORI EEEA A DN B2, MERXEICTEEENAZDBIRRV ZHITHC T
b a K & HESMOSTENE LS TRHEITH O T, MREHEOCRECIEROENRDIT O Wg Y
DFRFHEOEELDEXRLTNBHDEEZ bR 5,

FEEML T, FARBCHEA L7 BHC 5 XU DDT BHOEBETIL 1L /LR AFD
BATHCL T, ®BE, D, K, 48 (1950) 0FEETIT 1 EEAFOBMEICXL T v-BHC
0.5% MHIF YD 40kg, LEELEXF, v F¥EHIXL T ¥-BHC 0.5% ¥ X0° DDT 10% HEIK Y
h 20kg DIEATIL, 7tADOEEIRDLRIL,h O, F, 1FEEDOTYRIVND T ~ Y OBHH
ZXLT, 7-BHC 1% ##IK%D 10k %A L T R FEI R bhiehore CGRIEF).
GAMBRELT {3 # % 2 & R O BiREEIC 7-BHC 1% BFlh 2 ) 56 kg LI B L icHis, $H38
B OBICHEBRREA A DRI LU T 5, HEERVERT 2 OEBED v RaLE e
THEETY v F — v RHERT 50, RS OBEBORBA L HEHTRETH D,

vV =

BEERICABETE = O 2 o S HHDG T b OV EEREEITISE 2 FHIC 3\ THT 5 LIRS, = 0 & & S HEEhHR
DEREICECTENKARR, &BHC X 2BERRRES JOBENERRRE T ok LTORBKIFEOMR
BIEATBLROS LA CHS-

1. BH, W, I, K, B)ls LOERETO 8 Wl TRATER R I OREREL T oMET
1, =¥ kL vBHCET S 34 BMOmBMPEIMIECER L Tk ), BRBLRTIEEYET, KR
DFELINL 6 ATH~9 AREITH S, M ED b 22 7 ROFEBENEL S, BEEFESN
B L oTWAEENSE G, HBINC v 2% 275 aF %, TAFVFREMEAC 2 W 20MBEEE L 7
DTWAEENHD, ~vY I 2aFx, VY752 KR, FOFTRTATAL, THLEw T F 297 135k
BOSZPHbOT, TRTOWHMALLIREIN TV 5,

2. THHCEERMET S 27 2o vEYHOEHII e 227 %, VIVFVRTATA, ¥ 27F72H %k, &
<LFaAFER, ATAFR, TAFTHEK, Fwarkx, x42v2HF, S22FXR, FHFFYanxk,
e vy 2yl ET 2EETH B, S0 b, S OBAEEER Lo TW BB, RO
GrEFE 22 W ROYRT, FHOHIMC KT 2B ShH D 22.7~96.0% (Lt 2 2 FxDOHTH
. e 22T RECOWTHEREHIC v VY2 7 2ER, ZvaW xR, %252 FxBIBF Y HFRT
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BE % BB Explanation of plates.

Plate 1. ZKMIERERMEHBEI NIV 5 BABGRESR
Field experiment at Tomobe nursery, Ibaragi Pref. 1952. Photo. Dec. 1952.
C. 7-BHC 1% BHIX=b S5k X
v-BHC 1% dust 5 kg per 1,000 m*
Cont. X & X
Control
Plate 2. 31| R NN B % B BAER R SR
Field experiment at Shibusawa nursery, Kanagawa Pref. 1952. Photo. Oct. 1952.
A. 7-BHC 1% HHIE 2D 2.5kg X
7-BHC 1% dust 2.5 kg per 1,000
B. 7-BHC 1% HHFIFYY 5ke X
7-BHC 1% dust 5 kg per 1,000 m?*
D. 7-BHC 1% K%bh 7.5k X
7-BHC 1% dust 7.5 kg per 1,000 m*
Cont. x¢ B X

Control
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Research on Control Measures Against Injurious Insects
that Attack Nursery Stock—1I.

Ecological studies and chemical control of white grubs.

Sukehisa A1No, Fusao YAMADA and Nobuo GOKAN

(Résumé)

This report deals with the ecological and taxonomical studies of Scarabacidae larvae
for the chemical control, mortality experiments of the dominant species in the laboratory,
wire-screen cage tests and field experiments.

The results obtained are as follows:

1. 34 species of May-beetles belonging to Scarabaeidae were collected by the light-trap
or sweeping in eight nurseries in Honshu. The beetles vary somewhat in their life history,
but generally they are active from the last ten days of June to the middle ten days of
September, excepting the species overwintering in the adult stage.

Among them the well-known Anomala rufocuprea MoTsCH. is dominant or sub-dominant
in many cases, but locally A. geniculata MOTSCH., A. testaceipzs MoTsSCH. and A. albopilosa
HoPE are dominant. A. maltistriata MOTSCH., A. daimiana HAROLD, A. cuprea HOPE and
Autocerica castanea ARROW were collected in every nursery investigated.

2. Overwintering species inhabiting the nursery beds, which cousist of larvae and of
adults that have not yet taken flight from the soil, are Anomala rufocuprea MoTscH., A.
cuprea Hope, A. daimiana HAROLD, A. orientalis WATERH., A. testaceipes MOTSCH., A.
albopilosa HOPE, Lachnosterna kiotonensis BRENSKE, L. morosa WATERW., Popillia japonica
NEWMAN, Heptophylla picea MorscH. and several species of Sericinge. In the nursery, the
most destructive dominant pest is the larvae of A. rufocuprea MoTSCH. as in the case
of the adult, and its percentage of overwintering larvae in 12 nurseriés is 22.7~96.0%.
Also the larvae of Sericinae, L. kiotonensis BRENSKE, A. cuprea HorPr and A. daimiana
HAROLD occur in rather many nurseries and feed on the living roots of nursery stock.

3. In most parts of the Kanto region, about 70% of overwintering larvae of A.
rufocuprea MOTSCH. are 2nd instar larvae, but, generaily, in the south-western part of
Houshu along the Pacific coast 3rd instar larvae account for more than 5‘0%.

4. Feeding continues throughout the seasons except the winter, but in the nursery
inhabited by more than 50% of overwintering 2nd instar larvae of A. rufocuprea MOTSCH.,
injury is usually the most severe from May to June by the 3rd instar larvae. However,
when more than 50% of the overwintering 3rd instar larvae prevail, sometimes severe
injury will be found in the autumn besides the spring.

5. Average percentage of the dead one-year-old Hinoki (Chamaccyparis obtusa) trans-
plants infested by white grubs is 13%, and if from 22 to as many as 34 white grubs inhabit
per square meter, percentage of injury including useless nursery stocks is 56%.

Average percentage of the dead one-year-old Sugi (Cryptomeria japonica) transplants
infested by white grubs is 6%. This lesser injury is not due to the white grubs’ host-
selection, but to the stronger resistance of Sugi transplats against white-grub injury.

6. In Honshu, the white grubs live in the soil at a depth of 0—40 ¢m below the surface
and feed on the roots of seedlings, transplants and weeds. From October through March

population density of the larvae is the highest at a depth of 10~20 cn. As the soil becomes
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warm in the spring, they work upward, and from April through Septemkter the population
density of the larvae is the highest at a depth of 0—10 cm.

In the spring, as the coil temperature rises about 10~12°C and the difference between
the soil temperature of the upper and the lower part is very small, or the temperature of
the upper part is higher than that of the lower one, they work their way upward in the
soil.

In the autumn, on the approach of cold weather and as the soil temperature falls about
14~17°C, and the temperature of the lower part becomes higher than that of the upper
one, they migrate deep into the soil below the frost line. This seasonal vertical movement
of the white grubs seems to be caused by their thermotropism.

7. Laboratory experiments have been conducted with 2nd and 3rd instar larvae of A.
rufocuprea MOTSCH. to evaluate the toxicity of the chlorinated organic insecticides. The
amount of 7-BHC 0.5% and DDT 10% dust to be mixed in the loam soil of 70% relative
humidity, is 0.01% in soil weight, when 90~100% mortality of the 2nd instar larvae is
required. But the relative resistance increases consistently as the instars advance, and in
order to obtain the same mortality rate with 3rd instar larvae, the necessary amounts of
Y-BHC 0.5% dust and DDT 10% dust are 0.03, 0.06% respectively.

8. Control experiments with a 100X100X60cm wire-screen cage, having the 30cm
lower portion set in the ground and the upper 30 c¢m portion protruding above the ground
surface were repeated three times.

In these field cage experiments with 2nd instar larvae of A. rufocuprea MoTSCH., 98%
mortality was obtained when 5g of 7-BHC 0.5% and 7.5g of DDT 10% dust had been
applied per 0.1mXx1m* of caged soil.

9. Field experiments were established in April in latin square. In each test nursery,
grub population digging recording were made before and after treatments. Average grub
population density at about 2 months after treatment compared with that before treatment
was as follows: control 47.2%, 7-BHC 1% dust 2.5kg per 0.1mx1,000m* 21.1%, 5kg per
0.1mx1,000m* 17.2%, 7.5kg per 0.1mx1,000m* 13.2% respectively. BHC showed a
high degree of efficiency in the control of white grubs. About 50% larval mortality of
the non-treated plots from April to June is due to natural resistance, and despite the signi-
ficant difference recognized at 1% level between treated and untreated plots, there is no
significant difference between treated ones.

10. In the field experiments, average percentage of the dead one-year-old Hinoki
transplants killed by white grubs was as follows: control 13.1%, 7-BHC 1% dust 2.5 kg
per 0.1mx1,000m* 5%, 5kg per 0.1mXx1,000m® 3%, 7.5kg per 0.1mx1,000m® 2.1%
respectively and BHC showed good ability in the protection of transplants. Significant
difference at 1% level is recognized between treated and untreated plots, but there is no
significant difference between treated ones.

11. In a heavily infested nursery in which were trausplanted one-year-old Hinoki,
when the grub population is about 30 per m* in the spring, the number of good transplants
grown to a height exceeding 18 ¢m above ground in the treated plot with 7-BHC 1% dust
5kg per 0.1mx1,000m* was 3.3 times that in the untreated plot.

12. No phytotoxic symptoms were visible on one-year-old Sugi, Hinoki, black pine and
Japanese larch’transplants treated with 7-BHC 1% and DDT 10% dust 20kg per 0.1mX
1,000 2.
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