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L BHLEER LT 5,
REOBMEA&K

REHAEH
HAREERTIRC 5 5 B AALREROBABAOKY 1957 43 A5 17 A% FE 6 [, 1958
E5AL 1A AR 6ERMIMD ALY Lic,
FEL LITBTIBRTE CCDEHE T, REIERL, 30~40em LTIRREVWENRS L, HWIED
Y37 ATHOI, HIEBILFH Y Imperata cylindrica var. koenigii 73EEH LT\ T
1957 4RICIE 8mx8m Dy 1mx1m OFEBTIL Eh, ZORAHLEHELRVX 5 EH 10
AT, 1958 FEIiL 6 mx10m Oy 20 FICHEIL, BEIEFI2S 0.5mx0.5m OFERX S 2 A7
TO&E 40 IR EEEBTED, T 30em ¥ TOLESY 0~15cm, 15~30cm D 2 BT} T
Lisiib, ZIRAEBRL CWcaH 2 av L a2y AV EOHRRETRE LT

B RE '
EAREER L NEETRE D 2 AGFERBILAEMAT 1958 £5 825 10 A3 X126 B DB
FEE LI
FAEL LB LRETHOL L ZAH T, HEIAEROERBECHHIIRCEL, EEIPDE,
BELD, HEIEELCELT 50om < HuLhoThi h L, 1958 £ 3 AR TH oL T
HEHEKIED 2 L, HIB% 0.1ha 570§ 2,000k AL, #1F 15em < Lo LFEEEHEML,
0.5mx0.5m i\ ~L 15¢em B X 9 AFTEIEL — €V Lupinus luteus o585 % Lz, 9 AZAK
IXEEL — VTR, X LTx e v Digitaria adscendens, = v v Eleusine indica p3BH 1L,

>

ZDIITH Y VY 7 Cyperus micvoivia, ~N & 5 Polygonum persicaria 7 ¥ HNEAE LT\ ioe

7.5mx25.0m OHEGE 1m DRL 0.5m DL LT, 5FIDREMED, FREILES/EL 1075
DRBR X RE, &7 HEM 0.5m%x0.5m OFER Y 4 e 40 »FTEFACER LI
%, #TF 30cm EFTOLESR 0~15em & 15~30cm O 2 BT THERATMOBE » REHN L
Bb, FZREBL T2 :avEHE a4 ¥ a v HoGRic EHRE LI,

mR L E B

£R LTV ABREEYHROMBHHK
BEINca R AYOBEIIHEREM T2 ~4& 5 2 5 Phyllopertha orientalis WATERHOUSE, 7
& &V akx P.conspurcata HaroLd, 7 HE v F =i % Autoserica castanea Arrow, FoHx7
A4 714 Anomala cuprea Hope, & x =27 % A. rufocuprea MoTSCHULSKY, H7 5 =2 # % A. daimiana
HaroLp, #F2 w24 % Lachnosterna morosa WATERHOUSE, = 7 % = /7% Melolontha japonica Bur-
MEISTER, < X 22 7% Popillia japonica NewMaN, =7 A ~F &2 V) Oxycetonia jucunda FALDERMANN,
b A A vvaaNx Apogonia amida Lews, v v F 2 # #¥ Sericinae* Th v, |[UHFEHTCIZx

=& FaHR, FOFXTATL, exa2aHx, $7Fafx, 4427 vaik, s waix Lachnosterna

*7HEry FayxxBbhb,
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kiotonensis BRENSKE, < A 2K X, ErY FayxEThol,

22V FAVOEEIIEERETIL, 7 vs v 22 V3% Melanotus senilis CANDEZE, 7> 2 2 V%
M. legatus Canokze, <& 53 € 2 £ Y ¥ Aeoloderma agnata Canpize, W € 2V Agrypnus binodulus

(MorscauLsky), WWHEFEHTIXZ Y2 AYF, Z7ursvarvyF, <7y vaxyx Melanotus

fortnumi CaNDRZE, kY % % =Y Adelocera fuliginosus (CanpBze) Thol, Th b DL Table 1
~3c, BEOHBRBIMED (1952) ORI OLESRBERERIC L b Fig. 1~21F Li,

2HFAVEE, AV FAVEOBRMPCROBEENREIN, BEFHEMTII VA7 7 Promachus
yesonicus Bicor, =€ X~ A Chrysolina aurichalcea MANNERHEIM, 7 w7 Y -~ &< Ceratia nigripennis
* MoTtsCHULSKY, /L Y o~ A< Cheysomela aenea LINNE, &YV ~ VY Hh 2 &< Riptortus clavatus THUNBERG,
F+FkvF v+ v Coccinella septempuntata bruckii MuLsaNT, =Y FH 2 5 Microporus nigritus

FaBRICIUS, R F = 3 A ¥ & << Gonocephalum pubens MARSEUL, # 7 5 ¥ # Euxoa segetis SCHIFFERMULLER,

Table 1. HEFEHMC BT L3 7 X 2VEE =4V A EOEEE (Imx1m10 #FHOAEE)
Number of May beetles and Click beetles collected at Nissyd where the surface of
earth covered with gravel
Number of the grubs is the total digged at 10 quadrats of 1m X 1m (1957~1958)

A Date 3| 5 7 9 11 1
|
23 X 0~ [15~ | O~ |15~ | O~ |15~ | O~ \15~ 0~ |15~ l15~
Depth of earth digged in cm 151 30 15! 30 151 30 15| 15! 30‘ 15! ~30
| 1 '

I Larva 19 2| —| —| —| —| — — | 12 71 72 8

I Larva 225 | 200 13 6 — — - — 31 33 | 183 25

<& T aAHF T Larva — | —|223|113| 26| 66 = = = = —
&7z & Pupa - = = = 9, 37| —| —| —| —| —| —

R Adult | — | —| — | — | 4] 2| —| —| —| —| —| —

AEEVIAHR o Larva —! = = = —‘ — —; — ! — | — | 24 1
‘ JN o Larva — — | = — 1| — — | 10 3| 10 2
txjﬁ*{mLarva —_— =] = — 1) — 11— - — | — 1
. . o Larva - = = —| — 3| — —| — — —
Fyorox { M Larva - = = = = = =] =] — — 1
7 %a2%x TMlava | —| — | —| —| 1| 3| —, —| —| —| —| —

|

. . I Larva 1 —_ = = = = — 5 2 9 1
77”"':3;.*{ I Larva — =] =] =] =] =] = = 1| — 1| —
A Adult — = = — 7= = = = = = —

A* 7 waix II Larva S N R U U O U I - 1| —
27 F 2R I Larva - = = = = = = = —| = — 1

IHRLAVE _

Total of May beetles 254 | 214 | 269 | 134 50 | 113 4 59 46 | 300 41
Bl Pro-stage 10 4 7 1 15 7 46 10 47 18 16 5

VA -R a4 th Meta-stage 38 56 82 27 45 19 41 17 50 18 81 37
2 4 Y ¥ |# Ana-stage 15 8| 27| 11| 52| 26| 12 2| 20 51 26| 10

’ BEH Adult 2 1 — — — — 18 1 17 1 7 —

7 a xRV F | — ‘ — 1 — 1 — 1 — — — — —

* AETHOBEG LY St
2AYF A /ED%EDE%Wib#"of;L\O“CEEE_E%-ﬁu « e HHiERE L,
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Table 2. BEREMICKIT S aH % AVEE 22 Y+ 2 Y EOMEGE (0.5mx0.5m 40 #FFOAE)
Number of May beetles and Click beetles collected at Nissyd where the surface of

earth covered with gravel

Number of the grubs is the total digged at 40 quadrats of 0.5mx0.5m (1958~1959)

A Date 5 7 9 11 1 3

b X O~ |15~ | O~ |15~ | O~ |15~ | O~ |15~ | O~ [15~ | O~ |15~
Depth of earth digged in em 150 300 15 30/ 15/ 30| 151 30 15/ 30l 15 30
I Larva —| = = — 20 —| —| —| —| —| —| —

o Larva — = = — 1| — 5| — 6 1 5 1

=4 F5a2HFx( M Larva 22 7 6 4| —| —| — 1 3| — | 14 5
X7 ¥ Pupa —| — 20 4| —| —| —] —| —| —| —| —

BRE Adult —| —] 2 1) = = =] =1 —| = —| —

. s I Larva —_ = = = =] = =] =] =] = 1] —

B A=A *{ I Larva 2 —| —| —| —| —| —| —| —| — 5 1
F v # % I Larva — = = = = = = 1| = —1 = —
PN I Larva 1 — | — — 1| —| —| —| —| —

A A ${ M Larva — = = = = =] = — 2 1 — | —
. . I Larva - = = — 1 1 4 —| —f —| —| —
tnﬁ:};ﬁﬁtﬁ[ I Larva _ = = —] = — 1 — 1 — 3| —
I Larva gl —| —| —| —| —| —| —| —| —| —1| —

EARY T e BB Adult | 2| —| —| —| —| —| = —| —| —=| —| —
? 7?: sFary I Larva — = —| = = = =] — 1| —] —| —

EYE *

;;;;Té?i&§£$beeﬂes 37| 10| 10| 9| 4| 1| 1| 2| 18] 2| 80| 7
Fii Pro-stage 38 12 77 45 42 27 41 25 38 37 79 14

Py f Meta-stage | 23 13 31 23| 27 26 40 33 70 41 68 | 20
S avx (B Anastage | 77| 19| 82| 30| 64| 39| 43| 34| 44| 33| 115| 46
X7n ¥ Pupa - — 1| —| —| —| —| —| —| —] —| —

BH Adult 5 1 — — 7 5] —| —| —| — | 16 3

7> 2 4 v % 1% Ana-stage 2 1| — = = —| —| —| —| —| —| —
# £ F 2 ) AR Adult 1| —| — —| —| —| —| —| —| —| —| —
Ty PR Adult SN [ R R T R R R R N R

-, - 3

SRS 150 | 48 | 194 | 98| 146 | 97| 124 | 93| 152 111|280 83

* RERAOEGE &L

2 2 Y F AVEOYROBEZIH B o\ O CEEAICHT

< ISR & L,

v 5 2 &> Porcellio scaber LATREILLE 38 X ONKIC ST 5 & A MAMRE I Rz, Tiobb, Y AFE v
vHE, FE, FEs~AVE, TIAVE ASVEE TVE VYAVE AxAVE ~AVE

a4 e FE, ~FE ~SFE v
Hev V528, NBHETH S, IWHFABM CIIAY &2 &%V T 3 A Scarites acutidens CHAUDOIR,

HRE A2~F V8 ~¥ 34V VsV ~XHh7VE,

4 5 Gryllotalpa africana Pavisor de Beauvors,

= + 7 # Barathra brassicae LINNE,

I AVE, ~9 3 AVE HRE

473

& < Pheropsophus jessoensis MorawiTz,

E£Iht, TORIERAEML D ¢ 1 I, Yy FEHREIREIL,

YAYT T, FFAYTVIIRIV Y AFHE,
aFxeFE TIE VE LAV A AVE,

hH VR, o
Vo AR
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Table 3. UHEFATMKE TS a2k avEHE a2 Y3 A HOMMEE (0.5mx0.5m 40»FFDOAED
Number of May beetles and Click beetles collected at Yamada nursery
Number of the grubs is the total digged at 40 quadrats of 0.5m x0.5m (1958~1959)

A Date 5 7 9 11 1 3
73 X 0~ |15~ | 0~ |15~ | 0~ |15~ | 0~ |15~ | O~ |15~ | O~ |15~
Depth of earth digged in cm 15 30| 15 30! 15 30 15 30 15 30 150 30
I Larva - — — ! 12 1| — — | = = —
P I Larva 24 1 11 — 31 1 38 13 15 8 13 2
€A FH XY W Larva | 16| 4| 14| 1, 63| 1| 34! 11| 10| 11| 14 3
X 75 ¥ Pupa 1j — 2 [l it e M el Ml Bl
I Larva| —| —| —| —| —| — 1| —| —| — 2| —
¥y o X on Larva | —| —| —| — 3 1| — 4| — | — 1| —
T Larva - - = = = = — 1 1| — 2| —
= N o Larva - — 2| —| — 1 - — —
"*”7”’*{111 Larva | —! —| 1| 1| 2| —| —| 1| —| 1| —| —
I Larva| —| —| —| — 8| —| —| — 2| —| —| —
.= . I Larva 2 —| —| — 1] — 3 2 2 4 2| —
EIETAFEY W Larva | 2| —| 2| —| —| —| 3| —| 1| 3| 6| —
X7z & Pupa 1y = —| = = = = = =] = =] —
PR o Larva| —| — 4| — 2 — —| —4{ — | —| —| —
7 =2 x { M Larva | —| 3| 4| —| 5| —| 2| 2| —| —| —| —
Ery o Larva | —| — 2 1 5/ —| —| —| — 1y —| —
EFES ] m Larva| —| —| —| —| —| —| —| —| — 2 —| —
. s o Larva 1| — 1y —| —| = = =0 —| —| —| —
A EAE { m Larva | — | — 4| —| —| —| —| —| —| —| —| —
FAI7 v R m Larva| —| —| —| —| —| —| —| —| —| — 1 1
EF i WA N
Total of May beetles 47 9| 31 9| 138 7| 83| 39| 33| 30| 42 6
7 Pro-stage 58 71 24 | 61 18 24 2 10 4 16 10 2
s o a4 vs | Metastage| 27| 47| 32| 56| 19| 13| 11| 14| 9| 20| 17| 4
# Ana-stage 12 7 17 | 27 | 6 7 1 8 2 3 10 1
R Adult - = = = =] = — 1| —| —| —| —
i
Bii Pro-stage 1 2] —| — ‘ 3 1 1y —| —| —| — 1
rway & Meta-stage 1 1 2| — 1| —| —| —| —| — 3| —
2 4% |4 Ana-stage 12| 1| —| —| 1 1l 2| —| —| —| 1
B Adult — = = = = = = = 1| = =] =
|
|
Bii Pro-stage 2 —| —| =l —| =] = —=| —| —| —| —
<=7 ¥ 7 Meta-stage 1D = = = = = — 1| —| —| —| —
7vaxv¥ |#% Anastage | —| —| —| —!| —| — | — 1| —| —| —| —
B Adult - = = — 5 6| — 1 1 1| —| —
AYH#EFa2Y # Ana-stage — = = = = =] = = = =] — 1
o A Y F AVREF
Total of Click beetles 105 | 133 78 | 145 53 52 16 41 17 40 40 11

* AZETNHOEEE &5,
2 A% AYROHBOBMAIIL LR OCREREMCH] - & - iR e L,
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Fig. 1 AERAEM (FIK100%, H~IL)
IHEFEH G 100 %, E~Xis) TRl
% a0k A BAERKOESRHEBERE
(1958~1959)

The table of the occurrence probability of
the May beetles in every seasonal catches
at Nissydo and Yamada (1958~1959)
Population at Nissy0 area in percentage of
the total reads from left to right. That
of Yamada area reads from right to left.
A: < x 243 Popillia japonica, B: 7
F a#x Anomala daimiana, C: F v H x
74 74 A. cuprea, D: 7 w25 % Lach-
nosterna kiotonensis, E: €r ¥ Fa ¥ xH
Sericinae, F: <% 5 =2 # % Phyllopertha
orientalis, G: b 2 2% Anomala rufo-
cuprea.

%
[T d

1 1 1 L 1 L
9 11 1 3 5 7
sz .= A (Date of obs.)
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Yamada %
0 50 100

100 50 0
% Nissyo

Fig. 2 BEREM (E4100 %, A~ L)
IWEFREM (B 100 %, E~Xi) k%
2 A Y * AVEARKOESRERERE
(1958~1959)
The table of the occurrence probability of
the Click beetles in every seasonal catches at
Nissyd and Yamada (1958~1959)
Population at Nissyd area in percentage of
the total reads from left to right. That of
Yamada area reads from right to left.

A: =7 €27 > a x> Melanotus fortnumi,
B: 7 >vaxvx M legatus, C:r my o2z
v ¥ M. senilis.

N oEEEE

Table 1~3 L0 0~15cm ¥ COEIAELL.
TR D EE&% KR L Fig. 3~4 ©OWT &5
L, 2R AVESETIE, HED 1957~1958 F£0-
FETIZ1 AR 0~15em O LB S\, 7 AR
1% 15~30 cm D FBIC S L 7ootz, Las L1958~1959:
F£TIX 9~5 Bz LB 4o 80 %2R LT
Wi, 7 AR 60 BB L, THBFEER D
WTARB L BFL SV TRC THABEANRDLH.
%, IWETIE 9, 3, 5, 7 ARIZ EBR2kDK80%
BEBLTWES, 11 A, 1 BLKBEATABEL
130 TE Y EROERBEN B, LD XS H

Fig. 3 =2 # %xa2vEYROEEBE (0~15cm D
HOEE)

Seasonal change in percentage of white grubs
found in upper half unit (0.5m X% 0.5m of 0~15
cm depth, 15~30cm depth) to the total numbers
© : Nissyo (1957~1958), (O : Nissyo (1958~
1959), @ : Yamada (1958~1959).
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ECREFCSEV TR (5~300om) KFARY, IWHATILE
&V TRBCTRBEAIRD b, WTFRbEERD
DTiXed 27z,

AV FAVERERCOWTAB L, RETREALL L
BR% B LA LBZFRIRD LRI DI, K7E1957~1958
FORETE, ARV L EBRART 2EELBAL LT
B, 1958~1959 SEDTHE TITBDORER L x0T e, 1
HCI2ANC TR\ 2%, 3 iz B %L, 9AKk
LA LTRBOEEREL L. 20X 5 RARAEHTO
BV EECHROMEY OREL L OBEDO B L B
3DTHA5,

BégoH =

2 7 & A VI OWTL,
rvetk (XRE, REXEL),
X avefk (&, REEEY),
TiX, HED /7 rzvarxvdy a2vFny 2k (X
¥, RExEl), WHOZ7vaxvFraxvravsk
(RExEts) OFEAOEGEHEL ZORAD @iEEOLE
Table 4~6 TR L7,

BEDv<&FatFrraHx
IWHDe A 2H Rt 2H

2 2 V% A VEHIZOW

Table 4.

BE - ED

100~

9

Fig. 4

Pl B
B & (=H ( Date of obs.)

24V F AVEHROBEES

1 3

1
5 7

g (0~15cm DHROEE)
Seasonal change in percentage of
wireworm found in upper half unit
(0.5m % 0.5m of 0~15¢m depth, 15~
30 cm depth) to the total numbers

O : Nissyd (1957~1958),
QO . Nissyd(1958~1959),
@ . Yamada (1958~1959).

AEFEHCET S 27 5 2 v EEEROE X

Decrease of May beetle population represented in percentage ratio between

two different times of observation at Nissyd (1957~1958)

& 4 Species May/Mar. | July/May | Sept./July | Nov./Sept. | Jan./Nov. | Jan./Mar.t
= K T aHF 0.79 0. 406* — — 3.470 0.646
To?ai] o l@a?b%effes 0.861 0.405* 0.025% 26.250* 3.248 0.729

* AEOMEEGHROENERE, T 1957 F

Table 5.

HEFEMCIT 52 M3 AV HE 2 2 Y % A BEGROBHZ

Decrease of May beetle and Click beetle populations represented in percentage
ratio between two different times of observation at Nissyo (1958~1959)

f& 4 Species July/May “ Sept./July | Nov./Sept. | Jan./Nov. | Mar./Jan. | Mar./Mayt-
=X T anF 0.655% 0.156 2.000* 1.667 2.500% 0.862
To & ﬁa;f b%effes 0.404* 0.263* 2.600* 1.154 2.467 0.787
ymyvaAAyE 1.537% 0.8620 | 0.911 1.218 | 1.373 1.920*
'roiéféiéﬁﬁiftﬁiﬁis 1.475% 0.832 1 0.893 1.212 l 1.380 1.833%
* AHOBEGEROENHFE, T 1958 &F
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Table 6. |[UHEFEMICE TS 27 R LvHE 22V F AVEEGEOBE
Decrease of May beetle and Click beetle populations represented in percentage _
ratio between two different times of observation at Yamada (1958~1959)

f& 4 Species July/May | Sept./July | Nov./Sept. ‘ Jan./Nov. | Mar./Jan. | Mar./Mayt
1
e A 2 H X 0.630 3.795% 0.899 0.449* 0.727 0.696
To?afo?l\ﬁ‘da\;b%eﬁes 1.071 2.417 0.841 0.516% 0.762 0.857
7 v o2 A Y F 0.977 0.401%* 0.540* 1.149 0.815 0.198*%
Total o?giﬁﬁfeﬁes 0.937 0.471% 0.543% 1.000 0.895 0.214%

* AROBEGEROENER. T 1958 4

aHFAVEROWTHB L, AETIE 5~7 Aic 1957 4, 1958 EOWEL WA LT, 0
AR TR AVEGHENERT D LET, BRENS LB X5 THDH, HETEAROEENRZHEM
THOLZORMTH S, BREOHMALEREBHDBARCY, YRILWICEML CHSET51
£3%5<0eh, TOX3 R LIMEERIO—FERLBbh5, =75 AV EYHROBERDOBIH
i (1938), HAY (1953) 235 X5 CHFR LB LNREIZ VD LELHRS,

9 ALIEHM LicDik = 7 % A VRO b Y, FHLL SMEL RN b ofcZ 2% RLTW
b, WEKDLY DA LIEOHERDOA L OMIKIIAEELEIZED LRV AL, FLWEAR LT
BRFES L DR DD THH S,

AT 5~7 ACBELARBAO L, 9 B LB RN hokOTHMLTW5A, 11
~3 ARSI VOEL LT 5B, B BRANE T3 AR E AT LeEEL— €129 BRI
Mh, FOBIELLT LYY, A ey Inm P EDEIREBEL TV, 20X 5 HBEOTET
0T, 11~3 ARSTUBAT S X 5 iR icoicb 0 L Bbh s,

:;v%Avﬁmébfkék,Hﬁfﬁl%%ﬂ%S#ﬁ&thEQkﬁk(,bfﬂ@ﬂ@ﬁﬂ%
BHEREN DT (RITEBLTHS), 1958~1959 Fit 5~7 ARIIEZCHEML T3, Mo f
RE LA LEERRD bhigdyDic, LrL 1 ARSI T 2 EHA1 S0k, FAEKILD O3 A
FIEOREL D5 ALY WML T D, LOZIAFETHOLATIIRIC LD S Orbhbig
(2%

WETE, 9 AL 11 RECHARREBA L TEY, REXDLHI O3 A1, MEOREXHDLS AL
Ypinl, TOEIFERETHO. IhOOBXaF R AV EDO LA TR X 5 RBEOELT X
53D rBbhs,

AHEIOH E

2 HFAVEROVWTUL, BEOX<L T a3 ROLHE (1957~1958 FEiX@MIIL TR &=
FERaAvEE UHDOe 2 2 FXORMYRL 2 TR avefE, a2YFAvEIOWTUL, AEDOs =
7 aAYFOERYGR (2 2 Y% 4 FOHROBIMILL LIRCO THEENCH, &, H##ighRe L
7o) L2 vFavefk (1957~1958 SFILANIRT, ELBIERLTHS), IWHDs va1vF
OEWHBYE 2 2 Y F 5V SEOYHROBEMM (1957~1958 4EiX 1mx1m, 1958~1959 44 0.5m
X0.5m) Sich OHHRE L LOL5H, B IOLSHER A% Table 7~12 TR Lic, S7HEIL
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Table 7. BEREHMCEITS 27 5 &4 Y EHROSARER
Distribution pattern of white grubs at two different points and
different seasons at Nissyd (1957~1958)

A & % | IROHEREK| R4 #® 0 SWEER Vo |
Date of obs. Species x s? s}x Type of distribution
| |
XX T aAHF 44.6 608.044 ‘ 13.633 Non-Poisson
3 Cx s
Total ﬁf‘vjh{teigfubs 46.8 624.178 13.337 v
=X T aFx 35.5 215.167 6.061 ”
5 . i
aHFHTRE
Total of white grubs 40.3 271.763 6.743 ”
<& FaHx 9.2 32.844 3.570 7
7 .
a H xR AVEeE :
Total of white grubs 10.4 31.600 3.038 ”
a2 HFx AveE
9 Total of white grubs 0.1 i 0.100 1.000 Poisson
= AFaHx 8.3 80.011 9.640 Non-Poisson
11 s
Total o ;‘hi/teégfubs 10.5 104.278 9.931 ”
= H T aHFx 28.8 951.289 33.031 ”
1 o
2 F A VRE
Total of white grubs 34.1 1400.989 ) 41.085 ”
Table 8. HEFREMICIFS 27 % & Y EHROSMAHR
Distribution pattern of white grubs at two different points and different
seasons at Nissyo (1958~1959)
Dore E % W |AAE prEE A F B |x om
of obs. Species i x s? s*/x Type of distribution x? (@)
[ <4 7=%% W larva = 0.725 | 1.087 | 1.499 PoissoN >0.10
5 L ; ‘
b=l ;%fg grubs | 1175 | 17891 1523 ” >0.10
{tvﬁﬁnﬁ$]HLMm! 0.250 | 0.346 | 1.384 ” X
7 . . | i
E b WAL ! .
Total of white grubs | 0.475| 0.717 | 1.509 ” X
|
| . .. I Larva | 0.050 { 0.100 ' 2.000 Non-Poisson P
9 ‘ eXETEAAR %arvia i 0.025 | 0.025 1 1.000 Poisson P43
. . ta 0.075 | 0.122 1.627 Non-Poisson 3
| 20 % a2tk ol B
Total of white grubs : 0.125 | 0.189 ¢ 1.512 Poisson x
.= ., II Larva | 0.125 | 0.2151 1.720 Non-Poisson *
0 { CXFITATE I’farvla | 0.025| 0.025 } 1.000 PoissoN %
PN tal | 0.150 | 0.336 | 2.240 Non-Poisson *
2R A VRE © ' 8
Total of white grubs 1 0.325 | 0.840 2.585 7 X
? 5 o4 ILLarva | 0.175  0.148 , 1.182 PoissoN P
1 [ eXETATE il %arvla i 0.075 i 0.122 | 1.627 Non-Poisson X
U g . ta 0.250 | 0.244 | 1.025 Porsson X
IH R A VEE ° 1 i 9
Total of white grubs | 0.375 | 0.446 | 1.189 7 X
= 4 Il Larva = 0.150 | 0.233 | 1.553 ”
3 l IHTAAF ’Ifarvlz«l 0.475| 0.769 | 1.619 | Nevman’s type A io.zo
IS otal | 0.625 1.369 | 2.190 ” 0.20
’;o?a?{ojz ;%ﬁi grubs t‘ 0.925 | 1.917 | 2.072 | PO6LYA-EGGENBERGER >0.50

X HEENO0 L7tbh X-test 1T LTu gLy,

s <X DL EIL X L LUTEELE,
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Table 9. [UEAEMICIIT S 27 % & VB ROSHRER
Distribution pattern of white grubs at two different points and bifferent
seasons at Yamada (1958~1959)

Do i # By | mAw |pEE A A m | x omx
of obs. Species x s? sz Type of distribution x? (@)
o2 o2 H % I Larva 0.625 | 1.266| 2.026 | POLYA-EGGENBERGER >0.50
T Larva 0.500 | 0.718 1.436 Poisson >0.30
5 2R A etk Total 1.150 | 2.695 | 2.343 | POLYA-EGGENBERGER >0.50
Total of white grubs 1.400 | 3.579 | 2.556 | 4 >0.50
|
T Larva 0.025 | 0.025| 1.000 Poisson X
b 4 2 ¥ % II Larva 0.275| 0.615| 2.236 Non-Poisson X
7 TI Larva 0.308 | 0.446 | 1.448 Poisson X
e Total 0.725 | 1.384 | 1.909 NEeyMaN’s type A >0.30
Total of white grubs 1.500 | 3.641 | 2.427 | POLYA-EGGENBERGER >0.20
I Larva 0.325 | 0.430 | 1.323 Poisson P
b £ =2 # * I Larva 0.80071 1.548 | 1.935 | POLyA-EGGENBERGER >0.20
9 T Larva 1.600 | 1.528 | 1.047 Poisson >0.80
anxavepn Lol 2.725 | 3.846 | 1.411 | ” >0.20
Total of white grubs 3.625 | 5.061| 1.39 | ” >0.10
I Larva 0.050 | 0.049 | 1.020 ” X
b £ =2 # Xx II Larva 1.275 3.794 | 2.976 P6LYA-EGGENBERGER >0.50
1 T Larva 1.125 | 1.446 | 1.285 ,  Posson >0.30
2 F A elh Total 2.450 | 4.510 | 1.841 P6LyA-EGGENBERGER >0.50
Total of white grubs 3.050 | 6.818| 2.235 ” >0.50
v 2 = x I Larva 0.575 | 0.815| 1.417 ” XX | >0.50
. [ I Larva 0.525 | 0.717 | 1.366 ” XX | >0.10
2 HE A Total 1.100 | 1.323| 1.203 Poisson >>0.05
Total of white grubs 1.575 | 1.225| 1.286 ” >0.70
T Y o Larva 0.375 | 0.805| 2.147 Non-Porsson P
3 T Larva 0.425 | 0.302| 1.407 Porsson X
2Kk Atk Total 0.800 | 1.036 | 1.295 ” >0.20
Total of white grubs 1.200 1.446 1.205 ” >0.10
X HEEMRO0 L7ch X-test (X LTl
XX s*f% O F-test DFERTIE s/z>1 2IEEE L5,
S <E DL EX X L LUTHELL,
Table 10. HEREHC BT D27 v v 22 Y FHhROSMHER
Distribution pattern of Melanotus senilis at two different points
and different seasons at Nissyo (1957~1958)
A 1 RO mE A 2 o R 7 Eid Biil
Date of obs. x s? s[x Type of distribution
3 ‘ 13.1 30.322 2.315 Non-Poisson
5 15.5 24.056 . 1.552 x
7 16.4 52.489 3.201 Non-Poisson
9 12.8 19.733 1.542 P
11 15.8 61.733 3.907 Non-Poisson
1 17.5 46.056 2.632 ”

X sz @ F-test OFERIT Yz >1 IEFEETH S,
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Table 11. HEJREHR BT S 2 £ ¥ F A EHROSHRER
Distribution pattern of wireworms at two different points and different
seasons at Nissyo (1958~1959)

Dote E % L Ak pEE & W B | comw

-of obs. Species x | s? 1 s?/x | Type of distribution] X? (@)

#ii Pro-stage 1.250 | 2.295 | 1.836 | P6LYA-EGGENBERGER | >0.30

7wy >axv¥x fh Meta-stage | 0.900 | 1.938 | 2.153 ” >0.10

5 # Ana-stage | 2.400 | 5.528 | 2.303 ” >0.50

2 xvx e Total 4.700 | 9.241 | 1.966 v >0.90

Total of wireworms 4.950 | 10.254 | 2.072 ” >0.90

1

7 Pro-stage 3.050 | 6.920 | 2.269 | Nevman’s type A >0.10

s myaxyx b Meta-stage | 1.350 | 2.285 | 1.693 | POLya-EGGENBERGER | >0.70

7 #% Ana-stage | 2.800 1 5.497 | 1.963 ” ] >0.90
24 V% ALtk Total 7.225 | 16.128 | 2.232 Non-Poisson 3 —_
Total of wireworms 7.300 ‘ 17.036 | 2.334 v X —

Bl Pro-stage 1.725 “ 7.897 | 4.578 | P6LYA-EGGENBERGER | >0.50

7wy axyx b Meta-stage | 1.325 | 2.994 | 2.260 ” >0.20
9 # Ana-stage | 2.575| 5.840 | 2.268 Non-Porsso 3¢ —
axvEacvap Lol 5.925 | 24.687 | 4.167 voX —
Total of wireworms 6.075 | 24.840 | 4.089 ” X —

Hi] Pro-stage 1.650 [ 5.182 | 3.141 | POLYA-EGGENBERGER >0.30

7wy vai ¥ b Meta-stage 1.775 i 4.333 2.441 ” >0.50

11 # Ana-stage 1.925 ‘ 3.507 | 1.822 ” ) >0.20
2 A VR ARk Total 5.400 | 22.297 | 4.129 Non-Poisson 3¢ —
Total of wireworms 5.425 | 22.558 | 4.158 7o X —

7] Pro-stage 1.875 | 7.651 4.081 | POLYA-EGGENBERGER >0.50

7wz ax ¥ h Metastage | 2.775 ' 6.794 | 2.448 ” >0.20

1 #% Ana-stage 1.925 | 3.661 1.902 | NEYMAN's type A >0.30
24V ALk Total 6.575 | 27.840 | 4.234 Non-PoissoN ¥ —
Total of wireworms 6.575 1 27.840 | 4.234 ” X —

Hii Pro-stage 2.325 ! 5.917 | 2.545 | POLYA-EGGENBERGER | >0.70

7wy <axY¥F th Meta-stage | 2.200 | 4.831 | 2.196 ” >0.50
3 #% Ana-stage 4.025 | 11.974 | 2.975 Non-Porsson 3¢ —
22V % nvhtk Total 9.025 | 31.204 3.458 7 —
Total of wireworms " 9.075 | 31.712 | 3.494 7o X —

KECHEGT BAMADHOD BIh DT,

FERERLOBEED X-RE, FMHER (/%) O FREC LI>TED,
27 R A VEGROSBITNEDOBE (1956, 1957) THHLIR LS CREVLOTIEH B, HE

D 1957~1958 EDFEMERIUFICAZ W OIXHMBEN Ve BEBLTHIC 10 AFTHOLLDTHH
5, HED2 ¥ 5 A HEREICONTHRS L, 1957~1958 FICit 9 A LSO B AAEENAE L, W
FhbERBIE Posson BThB, L LEGH OXHdT pisws 9 Ak Posson BT 5,
1958~1959 fEI 129 AR T/ 5, 7, 1 A% Posson EchHs, LaL 11 A& 3 Bix £HEIE
Poisson E'CH b, 3 AlX POLya-EcGENBERGER FIITEE Li-. £~4& 7 2 4 &L 1957~1958 4EiCiT =
7 FAVELELARI ARBRELPRI Posson BTHol, w~xF 7 anxKHe ToLBROAE

(LT EmMiET5) oW ThbE, 1958~1959 SEZ9 AD 1L 28, 11 Ao2@r2k, 18
D3EL 3ADIEL LENIEFEIE Posson B TH D, D553 A0 3#hL 2% Neyman © A H
WITEEE Lo
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Table 12. |UHAFEMIC KT S 2 2 Y £ AV EHROSHER
Distribution pattern of wireworms at two different points and different
seasons at Yamada (1958~1959).

De| % | Mok s 2 o B | xcomk
of obs. Species x s? s?/z | Type of distribution| "Xx? ()
B Pro-stage 3.225 | 6.421 1.991 | P6LYa-EGGENBERGER | >0.80
7 < a2 # Y % b Meta-stage | 1.850 | 2.182| 1.179 Poisson >0.50

5 #% Ana-stage | 0.950 | 0.820 | 1.159 ” X

Ay Total 5.550 | 11.536 | 2.079 Non-Poisson 3¢ 3¢ —

Total of wireworms 5.950 | 13.023 | 2.189 ” XX —
fii Pro-stage 2.125| 5.702 | 2.683 | POLYA-EGGENBERGER | >0.50
. 7 < = A v % rh Meta-stage | 2.200 | 3.805| 1.730 ” >0.50
7 #% Ana-stage 1.100 | 3.015 | 2.741 ” >0.80
DAYk AT atk Total 5.425 | 14.148 | 2.608 7 >0.20
Total of wireworms 5.575 | 14.302 | 2.565 ” >0.80
§ij Pro-stage 1.075 | 1.661 | 1.545 ” >0.20
7 v 2 A Y & 1 Meta-stage | 0.800 | 0.882| 1.103 Poisson >0.80

9 # Ana-stage | 0.325| 0.481 | 1.480 ” X
2 V% ALk Total 2.175| 3.533 | 1.624 | P6LYA-EGGENBERGER | >0.70
| Total of wireworms 2.625 | 3.471 | 1.322 Poisson >0.95

B Pro-stage 0.300 | 0.267 | 1.124 7 X

7 v 2 £ ¥ % th Meta-stage | 0.625 | 0.446 | 1.401 ” X

11 # Ana-stage | 0.225| 0.281 | 1.249 ” X
24V E ALl Total 1.175 | 1.276 | 1.086 ” >0.30
Total of wireworms 1.425 | 1.481 | 1.039 ” >0.80
- BT Pro-stage 0.525 | 0.769 | 1.465 ” >0.20
7 v = # Y % th Meta-stage | 0.725 | 1.538 | 2.121 | P6LYA-EGGENBERGER | >0.50

1 #% Ana-stage 0.125 | 0.163 | 1.304 Poisson *
axvenvepk Total 1.350 | 2.695 | 1.996 | P6LYA-EGGENBERGER | >>0.90
Total of wireworms 1.450 | 2.869 | 1.979 ” >0.80

A7 Pro-stage | 0.300 | 0.267 | 1.124 Porsson X

7 v 2 x v ¥ rh Meta-stage | 0.525 1.128 | 2.149 Non-Poisson *

3 # Ana-stage 0.275 | 0.410 1.491 3 Poisson D4
2 vE AT etk Total 1.100 | 2.189 | 1.990 | P6LYA-EGGENBERGER | >0.90
Total of wireworms 1.275 | 2.871 | 2.252 7 >0.20

WHEEENO0 27D X:test XL Thaly, XX BLAHEATAHLMBN RO B IndDo,
S<E DL xs® L LUTEHE LY,

IWHED 2 #F AV ELERDO\WTHRB E, 5, 7, 11 Ait P6Lya-EcGeNBERGER Fl Tl Dfz, LAL 9,
1, 3 Aix PossoNn I ThHotz, b2 aFXDEHME LTOLXMHMITONWTHRBE, 5AD28:2H, 97
D2, 11 BD 24 L 28 PéLya-EccenBerGer &, 7 A DL#MT Neyman OAFCHEAE LI, T
TAD 2%, 3 A0 2#bEFRIE Posson M ThH ol £DEHIIV-TH S Posson TH 0l

HETOLUEDX 578 1957~1958 4£ & 1958~1959 4ED LA, BIE TIXTHABMAAE S, Bl
B piesotetcd, RECEBYZFCWB0THS 5 L, BETRAEBMIMNED 1/4 T,
HBEIPC 4 ES 1o LRERL Lo Tw5 L Bbhs, L LI HRBEEIBECERT, &
=& 7 aNFEEDTCaNFAVELEOEGBENIZ AT i T, 9 Aildd) Thelizsos, 7,
1 A% Posson WL /s 0T 23 D L Bbhd, BED > b= 7 25D REMINC S L EHEHK
PPN DI S 23dds b T EFRRIFE Poisson B X in 0T BBER D B DIX, BEIINSL L hEFL
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TtbhbZ 2R LTWEDTHS S,

IWHETIZ = 7R A VESECOWTS, A2 HFRLO0THTHSHMEEOERYBOL 98, TR
CHPpHieolc1 A, LRSS DK 80 HEBRTH L5 DOA3 AL, S0BENREI b
hiz:Bbhb & &% Posson B Chotc, FDEMNITRTCERMCHD, £D 5 BiIKit Neyman ©
AR, POLya-EGGENBERGER BT EATAHHDHRAD LN,

IRAYFAVEONTERD L HETIE, 1957~1958 FEICIT 2 # % A VHHRITHNRT, HEAIVNEL Y
BOEHLOEININVZ EHRLTA, 5, 9 AL s/ O F-REDERTIX s¥i>1 »IEFRETDH
5o Lo LEHBD D 7ehofcicb BB 0 L e b ERER L OEA D X*-REL T e\ 4%, Poisson
HAMOBERER L IWULPITHEEG LAV X 5 ThbB, 7 v s vax Y FHRIIAGKLSL, TOKD
BEALEEEBDONRVDT, SHAHIARCHEIARDOONRNDTHS 5, ZDOEMIX 1958~
1959 £ THRAUL X 5 ThHbH, 1958~1959 FDONWTILZ v 7 v 2 4 Y FOKMPBR L TOLH, 22>
FAavefkrbl) T Table 11 KRLTWAR, WThdEHEF Posson HThHb, £DH5H7 A0
7myaxy R, 1 AO®HINE Neyvan DAR, 7, 11, 1 ADs7 v v ax vl axy
*Avéw,9,35@9nay:x7#&ﬁag%f:xV+Avgﬂuﬁ¢ﬂfm&6ﬁﬁ<ﬁé?
BT B oLl 5 A0LE, TADs/wsvaxyxOhle#Eil, 9, 1, 3 Aoz ey
varYFORPILBI, 11 B 7 rz v ax2yx Off - F - #%HI3 PéLya-Eccensereer EIICHE A L
o LPLZ R ¥ a2y 2GR0l CEPHCEHAERLTH30E, DTFHLWI DL ST
b5,

WHTIE a2 A Y F AV R2FRDOWTUL 5, 7, 1, 3 AixEPHIE Posson HTHY, L0 5 bEGED
%0207 5 BREL EET A /MBI ARSI bish 2y, 7, 1, 3 it PéLva-Eccensercer B S
Lz, LA UREM P DLRE IR 11 B2 9 Bix PoissoN BICE S Lice 7 ¥ 3 A YV FRDOWTAH
B, 5AORHILEBE, 9 AohLEE, 11 Ao - %, £, 1 A0, 3 AoR
B L RO B 7\ & 13 Posson B Ch o, @RV EhRTch ok,

AFRLAVEHRE T AV FLAIEYR EDER

B REAC: DITHD0. ThbH T MIEERE TR IS, EBRE% CoLe (1949) V7R
LARI Lo TkdD, HESEBEDOS S ORI} % Fig. 5~9 KRR L7,

HED 1957~1958 FCiX, HEHOMHUBEYH T 10 »FTHOLI LI IY, srrsvasxrvs
Lad R AvRGBEAETH, =4 % s EOYRHEERCIAE R EBNIFRD bt o7z, 1958~1959
E£T3, 11 ADe~FFarxrCuy Va3 BIEREREK0.6296 T, &b THEEIDD, Ery
Fa 7 x8E 3 3 XORMIL —0.4286 T, THLIFERRD O, 7 v 7 v 22y ZHHRCIIS B
A L RHIORIC —0.5353 & FHbVTRARAS D, 5 A AL RO 0.2698, 1 ADREHL
ORI 0.2308, 3 B ORHIL FHIOMIC 0.2476 2 \WTFhd L A THBRIED LR, EHIITHE
I HEBRIRD bhioh ot

WHTR 27X AVEGRE A Y AVEGRL L OHEEMICIE, 7TAD/ vai ity 70K
0.8571, 9O FaHFLE Ry Fan xEOMIC 0.4737, 11 ADe~F Fanstsmysvas
YEFDOMIZ 0.2593, =277 vaxvFrrsresvaxYFOMIK 0.2982, =AL7E7vaxvFxy

Y7 Z7aF XD 0.4737, 1 AD¥ 27 Saxri ey Fa wxEDOMIC 0.4737, 3D FvFxd
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1A (Nov) T
Cuprea. «Fig. 5 AERFEHCKITSZ 27X AvEHR
LaxvFavBHRL Y OEFERR
=355 " !
DiyHperths e (1958~1959)
orientalis. ricinae Association diagram between white grub,
wireworm and others at Nissy0 area
RATTE == (1958~1959) .
Fopilicico Megascolbedae 1 24P HBHR Joint occurence,
1 3 ZlTEE4R Habitat segregation
20757 (x2-test, A7 significant).
Mefanotus
senifis
£ X 3R €I85 IHE
78 (July) | aem B (Sept) | Anomate Polloperth
y) | e, 7R (Sept)| Azmete, | | Aplopatre
S 7TOImE B irx 203K
; — A { lachnosterna. |
pfiols Ay clirea. Kiatoransi
7a773r7% IS IRE W7TamE coorares |
Megﬂ}: Aggi%aiﬁ%a A%%g'm Sericinae
ST A JArI%
B 707251 1U%
COYRIIRE IAIIR ‘Melanot Helanotus
Sericinae P Qgéﬁé:.fcq: ;e%_tgisus Legatus
CYPSINE WICTSIRYR 77
fanot G
Phlliprita lniss | | Ot
Fig. 6—1 Fig. 6—2
A [4 an. «I9FINR
1R (NO ) A:DEZ,&L‘* | A (d ) . P/Z,Z.[aper ha
rufocuprea. rientalis
09339 % XTI [eaarreas 127 PE
"?e[,‘ﬁ“’g’f' ! 5%{%55;211 Sericinae dgja!mgni |
LI 9% 2% TSI RPIETAA
Melarot elanot Anomalo
fortrums e Hortnims Cupréa.
73TAY . 7SR A MER
/‘/e%:not:.s *Zﬁ’fﬂ A Melanotus A]pomal’a,
Legatus cuprea egatus Tuocpred
7 7 JOaA% DO73IAY% TS
G f Melangtus Gryllatal)
3%5“@(” %’Zﬁfﬁﬁ?ﬁ senilis nf“.mﬂf"-
Fig. 6—3 Fig. 6—4
38 (March) [47a3
Lachnastefﬁa
morosa.

Fig. 6 [HHFAEHICKT S 27 % 4 Y EYHHR
LaAvdAYEYRE YL OAFERN
(1958~1959)

Association diagram between white grub,
wireworm and others at Yamada area

(1958~1959)
: ¥ 4B94% Joint occurence,

— 2R Habitat segregation

(x>-test, /5% significant).

RYTEXTY
Adefocera
fuliginosus

TI55INK
Phyllopertha
orientalis |

733 Y% eXam
Melanotus Anomala
egatus rufocuprea.
20733 % F')h’#?‘ 7
Mefangtus nomala.
Senifis cuprea.

Fig. 6—5
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78 July)

Ist.

instar

3rd.

instar

2nd.

instar

Fig. 7 UERAEHI KT B 2 2 ¥ xEhH
DOERBIM O HEBEN (1958~1959)

Association diagram between each instars

of Amomala rufocuprea larvae at Yamada

area (1958~1959)

¢ & &7 ZB94%& Joint occurrence

(x*-test, 5% significant).

AYHEFRT YOI 0.1590, <& TFaHREKY
FEFa ) ORI 0.6667 L\ T*hd 2 b THREIEND
b, OADeraFERLs rmaFFDOMIK—0.3143, &
AAFFRE=AZEs Y22V FDMIK—0.1543, 118
DI YaAarIFLINIETYaxYFORMI—1.0000,
1ADe=FSaFxrreranHFORIC —0.6135 &
WTFNRS T RBTBIRR DD, 7R v axyFER
FEEIEICIL 3 A O & oM 0.3506 & & HF
HZEARN DO, b A 2 F G RABERECI7 B 2
#e 3D MiC 0.2157 & L3 THBIRN BDLRA
2, BHARIERLEBESTED bhith ol

ZhLDBEERTDONWTARDB L7 vy vaxyFORH
LG HEAF CBICAEFE LT BDTHAH T &
2, bTMRBRTELR, BHRIR—EOEAND S
LiIXEL BRIV,

—iHRICET 3 1AM

A FAVED D b CEGEN S DOIHED <&
FayxrUADL £ a X XDOGH, ¥, REOE
AERHHIC L RRT5 & Fig. 10~12 783,
CIH T AFFLDONWTARDE, £XF T aH XD
HOIEENE 5~8 AT, FAEMMIEL, BN EGkc
IDVBRBBBLEVOTRES S Z LIXYART, Lo T
I, SRS YO ThIETEDOTHS 5, 1957
~1958 4£ X 1958~1959 £ L ITBEHI Z L DEIE R BAID
T3, ZHRERL X ZEBPHEOREC S THE

5A (May)
Al
Pro-stage
=3 %
Meta- stage Ana-stage
1A (Jan)
- p
Meta-stage Ana-stoge
3 A (March)
i}
Pro-stage
] %
Meta-stage Ana-stage

Fig. 8 HEREHMKEIBs7vsvax
¥ 5 RO & o £ HEE R
(1958~1959)

Association diagram between each stage
of Melanotus senilis larvae at Nissyo
area (1958~1959)

= ¥ $ LB Joint occurrence,

{343l BE4R Habitat segregation

(x*-test, /5% significant).

3 A ( March)

=
Al

Pro-stage

=

=)
Metu-stuge

. &
Ana- stage

Fig. 9 |UHRAEMCETE7vaxy+
$h RO & oo £ 77 H R (1958~1959)
Association diagram between each stage
of Melanotus legatus larvae at Yamada
area (1958~1959)

: &3 FABILR Joint occurrence
(X2-test, /5% significant).
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%
1007% 100

50 S0pF
X
A
B 11 1 3 5 7 0=y 11 1 :Is ‘IS ;
EAE (= A (Dateot obs.) t8 & =B (Date of obs.)
Fig. 10. BEFEHC BT D=L FaHx Fig. 11. BEFATHICRT <7 aHx
DHHH, ¥, REOHE (1957~1958) DHhH, ¥, RROEE (1958~1959)
Population ratio of larva, pupa and adult Population ratio of larva, pupa and adult
of Phyllopertha orientalis at Nissy0d area of Phyllopertha orientalis at Nissyo area
(1957~1958) (1958~1959)

O: 1#%hH 1st instar, @ : 2¥%hH 2nd O: 1#%HE 1st instar, @ : 2#%HE 2nd
instar, @ : 3#%hH 3rd instar, x ! XAE instar, @ : 3 ¥h%A 3rd instar, x : X ¥
Pupa, A . KA Adult. Pupa, A :KH Adult.

EOREDRBEGENBULS LA PRV LR ENERLTHBDTHS 5, 1957~1958 Fi3 9 AIc
1S EE 1 HIRBRCERIDLDIPIVDOTREL LTDhd Lz L, SR
BRI D olcl bR XBDTHS 5, 11 AARAMC 1ELEEL Licb DL Bhhs, 1958~1959 4
L9 ARIIRERTELY, TOBIIREL LLOORRTE s Dk, Fig.10,11 22513KD Z &
BIhd, SMELLFER 2230 L 1RMOEELEHTIOLNH DM, BR 2D LD 1§k
DEFRIBY R 28R $ 2T %, BAZAETRIZBLALN2IRICRS, SBREbhBICL
bt 2SR E S, 3D 7T AR AT L YVRARL RSO TEA TS, 2Dz Lix B - 18
(1955) MRERTAB B ST L DT v 22 2 5% Granida albolineata MOTSCHULSKY * 7 #4 F & # %
Anomala albopilosa Hore* DHAREAHE L TWB X 51, 7HL 9 ADBTHRANE LD LEFRL,
1 AFC I HAEEET 2 L ERLTWS,

e A2 HFFREDOWTE, 9 ALSHIEGENRS L VDT, TOREG»LTRHELNRE Lizbhb
ey, 7TAE9AZHOMTIHASRELDOL LRI, il PEC 1 HAREBTS L0
CRUDST, W2 2R 1ERE2BEATAI055 L5 HEEIhS,

2 AV FAVED S LTHEEARDSZ, BED/uvsvaxvFx, |UWHDZ Y24 YF08hH, Iic
E, RRDEEEHHT L ®RT5 L Fig. 13~15 Kb,

FEEMCHT RO CRARYE 2 5D SPRERTH DA, BEDI/ vy v a2 Y FEDOWTh
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Research on Control Measures Against Injurious Insects that
Attack Nursery Stock— I
The lives of White Grubs and Wireworms in the soil

Kishio Ocur and Keizo Kojima

On the white grubs and the wireworms, census was taken in two study areas, Nissyo
(Monobe Nangoku-shi Kochi Pref.) and Yamada (Kuzume Tosayamada-cho Kami-gun Kochi
Pref.), and the following results were obtained.

1. Eleven species of the May beetle and four species of the Click beetle were collected
at Nissy0 area, and eight species of the May beetle and four species of the Click beetle were
collected at Yamada area. It was found that the Click beetles were more numerous and the
May beetles were less abundant at the Nissy6 area than at Yamada area.

2. Regarding the vertical distribution of the white grubs, no seasonal change was
recognized, but the wireworms seem to change their vertical distribution according to the
seasons in both areas.

3. At the Nissy6 area the number of the May beetles showed a descendent curve in the
period from May to September, .but in November it ascended again. At the Yamada area,
on the other hand, no remarkable changes in their numbers were recognized.

Concernning the Click beetles, they decreased in number from September at Yamada
area, whereas no remarkable changes were recognized at Nissyo area.

4. At the Nissyo area the frequency distribution of the white grubs in September 1957,
agreeded with the Poisson distribution, but in 1958~1959, the number of individuals was
fewer and the distribution conformed to the Poisson distribution.

At the Yamada area the frequency distribution of the white grubs in September, January
and March agreeded with the Poisson distribution, but in other months showed the Non-
poisson distribution of aggregative type.

At the Nissy0 area frequency distribution of the wireworms in most months showed the
Non-poisson distribution of aggregative type.

At the Yamada area the frequency of the wireworms in September and November
agreeded with the Poisson distribution, but in other months showed the Non-poisson distribu-
tion of aggregative type.

5. Usually no significant association was recongnized between the white grubs and the
wireworms.

6. From the investigation on the dominant species in number in successive years, it
was found that Phyllopertha orientalis completed their life cycle in one year, Melanotus senilis

in 4~5 years and Melanotus legatus in 5 years.



