WA sh o0 B e 2 B B Se— T
RIS 3 vk n o EE R S
22 % oo K O A AR

Bom R R RO
NooB o ox =0

¥ A H &

HEERIIIS S OFERD 528, BAOHMTHREMET 2B AENEL, B Tha s avi
DHRIBREOERELERTH S, ThbDarx sy EOREIELL LOMELRY, SR X5
RKOBELRBCT L 2RAROBEEIRENEHEIRB O THEMLTE L, &5 LEBHAOEEEHR
ThHoD A FAVEYPRR 20T 5 BRERL ELp bR iebhTsY, LOMRFELEA, @K
A, AL EOBRBANCL DO, BEAC I OTERXIETS30, FEACLBZHE BT
BHETTERTR LIC L0 T2 7k & YRS ROLEREERED 270 & OB Tivbh Tk,

FAPTBRIC OV TRRA, 7V AH, EEH, 7720 ViR X3 BEOHRABRNE Zebh T
7oA, BROFERMBL LORCOWTHMERL Y, HELXRLTHETCREIVELE»DXS
Thbd. LHLE2RRBREZHL LT, REFC—KESNL D IN, HHERH (DDT, BHC /¢
£) OHBR XY, ZhOEMEM LHBREOWENES - /MNgH (1952), /MG (1953), EEEF & (1956)
CXoTxIithi, 27X AV BOGROBEIVBL UL LB LTERL, LiL 1956 FEZ 50 b
2 F AVEHRC DTV Y AVEGRP OFENRILBHXII COF4EI D TEl, ZhilB
HCHY v & VK L TREHENLBIVE DT, LOHAR (1958) LOWETT A FY v OB
BEROD D & LAV LT,

HHERFBRRBLII LD S0 T, HACKT2EEEROHREARO HRRBTOBE R L
DTEL S ik, HHERGRO S 2, FEBFENCIERERILTHA S, EEOOL /NG5
1, SFRAFEHMCER T2 =27 % 2V EHROBEHOBH X OVTRULY, ELDTRTFd
DTHODT, SiOFAEEXB IO, LHALIOREIEH, NI oBRIG VT4 d 0
Tikighoted’, —he hE LD TRET 5,

ZOREBECH DTN RV AGERBIUAEETEELASERK, HHER, BERAUR,
BEAREEAHE, AECHIDOT, 2 HXRAVEOWTIHFTHELERRLRAXTER, 24 YF4VED
WTREAFBRZRPLCRRO ZHEE S e, BARERETHNHEHENK, FELLZRTIZV-H0
AEMERCIOl, ¥ RRBIIHRERRSE A RRREFHABLCKRE L T clivie, ThboERK

*] —E HbkSE, 40, 6, (1958) p. 247~250; IGEIE RS (1958); BMBAA AL (1959)
%Lf:o :

*2 19524E 6 A ZAEBEKRRTHEREABHARUEMATCI LD THRENRBR I (OKH,1952),

Q) NMEXBESHESE (@ BUASBYTHES . BEEt
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CEL BB L ET 5,

REOBHEF &

BEFAEH

%ﬂﬁﬁ@ﬁ%%m&6%%##&#%@ﬁxﬁwmﬁmé1%7$3H#61ﬁﬂ%%ﬂ6@,wwz
FE5ADL 1A AKX 6 ER VI F/EE L

AEL LSRR E CePDELET, REIEL, 30~40em UTRAEVWERSL, HWIED
Y3 2 ATHDOl, HEILF H Y Imperata cylindrvica var. koenigii H3EHE LTV T,

1957 SRt 8mx8m DMy 1mX1m OFERMIC XY, ZORMAPLER LRV X 5 EME 10-
AR, 1958 ST 6mx10m D% 20 FICHEI L, BEEFIHD 0.5mx0.5m OFER Y 2 #7T
FToOE 40 AFHEREFATED, T 30em ¥ TOLES 0~15cm, 15~30cm D 2 FITHiH TR
LisAih, TZREBLCwWicaFxav B a2y AV EOHRREERE LT,

WRREH

EMREE LR HCh 5 AGEREILEEMAT 1958 45 A2:H 1 B & 6 [ H .
DREER L.

FAEL LEBINLS LRATHO L ZAT, MEITAEROERE CHMIRCEL, EEIBE,
BEALLRD, HEIRELTELI 50om { BLHOTHLD BV, 1958 4 3 BKRMTH ol &
AEHERED R L, HB% 0.1haBic vy 2,000kg TEAL, #1F 15em < HLWoOLHEEHEFL,
0.5mx0.5m iIZi\~L 15em B X 9 AFFEIEN — € Lupinus luteus o5 F X Lic, 9 AZAR
ITEEAL — ViR, £ LT2 ey v Digitaria adscendens, # v v Eleusine indica %41,
FDIMIH ¥ Y Y 74 Cyperus micvoivia, ~N & 5 Polygonum persicaria Tt & HNEHA LT iz,

7.5mx25.0m DHiEGE 1m DRE 0.5m DL LT, 5FIDKREMED, HEREILISEL 1031
DRBRE X HE, £F2HEE 0.5mx0.5m OFERX Y 4 HFTat 40 AFBIEACER LI E
®, T 30em ¥FTOLERY 0~15em & 15~30cem O 2 BT THEFHEMOBE L RN L
2B, TIRAEBL T aFxavEHLasvd avEONRREERELL,

mR L EFER

£RLTU-EEE Y ROMHH
BEINa R AVOBEIIAEREH CIX 2 ~4 5 2 #x Phyllopertha orientalis WATERHOUSE,
&V aHx P.conspurcata HaroLD, 7 H ¥ wm F a3k Auloserica castanea Arrow, FwHx7
A 714 Anomala cuprea Hope, b # =27 % A. rufocuprea MoTsCHULSKY, <7 F =24 % A. daimiana
HaroLp, ##* 7 m =24 % Lachnosterna movosa WATERHOUSE, = 7 % 2 #' % Melolontha japonica Bur-
MEISTER, < £ 2 #' & Popillia japonica NEwMmaN, =7 A ~F+ &2 ) Oxycetonia jucunda FALDERMANN,
e A B V3 aix Apogonia amida Lewis, ey Fa # 33 Sericinae* ThHbh, [LHEFEHMTCII+

=FLFaFR, FOFRTA T, eraFx, y7FaXFx,++27 rvaHk, 7wz x Lachnosterna-

*7HERrY FaHx &:%\bhbo
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kiotonensis BReNSKE, <2 a2 H X, ¥ry FaFxEThol,

22V FAVOBEIIEETRE L, 7 s v 24 Y% Melanotus senilis CANDEZE, 7~ a2 Y%
M. legatus Canbkze, <& 55t 2 2 % Aeoloderma agnata Canoize, ¥ Y =V Agrypnus binodulus

(MotscuuLsky), IWHFEH TILs v 22 Y%, srrvaxvF, =A7 €y vaxvF Medlanotus

fortnumi CanDRzE, kY ¥ ¥ ¥ 2 Y Adelocera fuliginosus (CaNDEZE) ThOtc, T H DL Table 1
~3, WEOBBURBITMED (1952) ORI OLESREBREC L b Fig. I~2ER L,

aHF AV A YVFLAVEORMCROBEMNREIN, BEFHERTIZ >V F ¥ 7 7 Promachus
yesonicus Bicor, =& F -~ A< Chrysolina aurichalcea MANNERHEIM, 7 w 7 Y -~ A< Ceratia nigripennis
* MortscHuLskY, /LY o~ A< Cheysomela aenea LINNE, &YV ~ VY H 2 A< Riptortus clavatus THUNBERG,
FF k¥ 5V v Coccinella septempuntata bruckii MULSANT, =/ FH A & Microporus nigritus

FaBriciUS, A F = 3 & & & = Gonocephalum pubens MARSEUL, # 75 v # Euxoa segetis SCHIFFERMULLER,

Table 1. HEFRTMCRIT 227X A EHE 24V F A EORBEEHE (Imx1m10 HFTOEED
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
173 X 0~ |15~ | O~ |15~ | O~ |15~ | O~ |15~ | O~ |15~ | O~ |15~
Depth of earth digged in cm 15l 30 15l 30 15| 30 1sl 30l 15 30 151 ~30
]

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

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

=wH FaHx T Larva — — | 223 | 113 26 66 — — — | — — —
X/ ¥ Pupa —_ —| = — 91 37| — l - = = = =

574 Adult — = = — 4 2| —| —| — —| —| —

HEEV/TH R IT Larva —t = = = = = = \ — | —| — | 24 1
‘ . I Larva — — | = — 1| — 3 | — 10 3| 10 2

B A2 x { I Larva — = —| — 1 — 1 1 - — | — ] — 1
. . o Larva — = = — | — 3| —i —| —| —| —| —
FvoAR { I Larva — = = = =] = = = — — 1
Y+ 7 T aHx I Larva — - = = 1 3| —) — = = = —
. . ~Ir Larva 1 —_ = =] =] = = — 5 2 9 1
77“’"‘:3;.* { T Larva — = = = = =] =] — 1| — 1| —
(BRHR Adult — = = — 7| —| — = =\ = =] —

A7 wafx I Larva — = = = = = = = —| — 1| —
a7 F a HR I Larva — = = = = = = = = = — 1

ER - WNZ- Y~ _

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

Va4 th Meta-stage 38 56 82 27 45 19 41 17 50 18 81 37
2 2 Y& |#% Ana-stage 15 8| 27| 11| 52| 26| 12 2| 20| 5| 26| 10

: B Adult 2 1| —| —| —| —| 18 1] 17] 1 7| —

7 a XY F — ’ — 1 — 1 — 1 — — | — — —

* AETREOMEELY S, :
22 V¥ AVEOYROEBIIILL LIWOCEEMCH - - BHigHRE L,
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Table 2. BEFEHICKIT D 2 TR A L 2 2V F 4 EOMEGEK (0.5mx0.5m 40 #FFOEE)
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

S X O~ |16~ | O~ |15~ | O~ |15~ | O~ |15~ | O~ |15~ | O~ |15~
Depth of earth digged in cm 150 30l 15/ 30/ 15/ 30 15 30 151 30l 15 30
I Larva - = = == 2y —| —{ —| —| —| —| —

o Larva — = = — 1| — 5| — 6 1 5 1

=& FaHx( T Larva 22 7 6 4 —| —| — 1 3| — | 14 5
27 ¥ Pupa = = 2| 4 = —| = == —| —| =

R Adult | — | —| 2| 1| —| —| —| = —| —| —| —

SN I Larva - - = =] = = —| = = = 1| —

e A 3T F { W Larva 2 —| —| —| —| —| —| —| —| —| 5| 1
F v % % I Larva — = = =] = = — 1| = = —| —
N I Larva 1| —| —| —| —| — 1| —| = —| —| —
AT a‘{ T Larva — = = = = = -] — 2 1| —| —
. . I Larva - = = — 1 1 4| — | —| —| —| —
t"v;ﬁ.ﬁ{ I Larva — = = -] =] — 1] — 1| — 3| —

* M Larva 8| —| —| —| —| —| —=| —| —| —| —

= Tf’: F A7y I Larva — = - = = =] =] — 1| —| —| —
=k Pri 37| 10| 10| 9| 4| 1| u| 2| 18| 2| 3] 7
A Pro-stage 38 12 77 45| 42| 27 41 25 38 37 79 14

sass 1 Meta-stage | 23 13| 31 23| 27| 26| 40| 33| 70| 41 68 | 20
ZavE % Ang-stage 77 19| 82| 30| 64| 39| 43| 34| 44| 33| 115| 46
JfgE Pupa | —| —| 1| —| —| —| —| —| —| —| —| —

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

7> a A Y % f% Ana-stage 2 1] —f —| —| —| —| —| —| —=| —| —
# € F =2 U A Adult 1| —| —f = = = = =] = =] —| —
T ys BUR Adult SN R R R T R R R R N R

- ~ %

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

* REAHAOREGE ST
22 Y% AVEOLEOBINII b\ O CEERICH « & - BEEE Ui,

v 5 2 & Porcellio scaber LATREILLE % X ONKICHIF B & A BMRRE IR, Tiabb, $ V58, »
VAR, T, FEsx<AVHE TIsAVE, SVEE TVE VUAUVIE HRALAVE ~AVE
BHRE, »=FVE ~V LV AV AV, ~XasVE A eFE ~FEH ~AFE v
H, vtV +a v, NBETHS, UHRAEMCIEARY &2y x v T3 s Scarites acutidens CHAUDOIR,
5 Gryllotalpa africana Pavisor de Beauvols, 34 55 = 3 &< Pheropsophus jessoensis MorawiTz,
=2 + v # Barathra brassicae LINNE, ~F* Y7 7, 7 F RV TFV b ORIOR: Y378, »xVvAE =
AV, ~YIAVER BRE A= TIVE FVE ~AVE dALAVE VY aAVvERR
E£XNi, TORIEFEEMLL I A, Yy FERCIREINL,
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Table 3. |UHFBEMCIT S 2755 VHHE 22 Y3 A EOMEGH (0.5mx0.5m 401FFOLE)
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 X 0.5m (1958~1959)

A Date 5 7 9 11 1 3
b73 X 0~ [15~ | O~ ,ISN O~ |15~ | O~ |15~ | O~ \15~ O~ |15~
Depth of earth digged in cm 15) 30/ 15 15/ 30 15 30 5 15 30
|

I Larva | — | — | 11 — 1 12 1| — 20 —| —| —| —

. I Larva 24 1 11 — | 31 1 38 13 15 8 13 2

v A A x Larva | 16| 4| 14| 1, 63| 1| 34/ 11| 10| 11| 14| 3
X7z & Pupa 1y —| — 2] —| —| —| —| — —| —

I Larva| —| —| —| —| —| — 1| —| —| — 2| —

Foyox nm Larva | —| —| —| — 3 1| — 4| — | — 1| —
m Larva | —| —| —| —| —| —| — 1 1| — 2| —

W 5 o Larva — | — 4 - — 1 1 1| —| =1 —
m Larva | — ! — 1 1 2] —| — 1| — 1y — | —

I Larva| —| —| —| — 8| —i{ —| — 2 —f —| —

I Larva 2| — — 1| — 3 2 2 4 2| —

AT ANF I Larva 2| — 2| —| —| — 3| — 1 3 6| —
X7 ¥ Pupa Ly = = = = = = = = = = =

. o Larva | —| — 4] — 2 —| —| —| —| —| —| —

7 w2 AR { I Larva | — 3 4| — 5| — 2| —| —| —| —
ey F { o Larva | —| — 2 1 5| —| —| —| — 1 =] —
B S| T Larva - — = - = = = —| — 2| —| —

I Larva 1| — Ly — = = = == = —| —

A A E { m Larva | — | — 4 —| —| = = = = = = —
FAFsmaix m Larva| —| —| —| —| —| —| —| —| —| — 1 1

29 % A k¥

Total of May beetles 47 91| 51 9| 138 7 83 39| 33| 30| 42 6
#j Pro-stage 58 71 24 61 18 24 2 10 4 16 10 2

- - s Meta-stage | 27 | 47| 32| 56| 19 13 11 14 91 20| 17 4
7 ¥ 3 AYE Ve Anastage | 12| 7| 17| 27 6l 7] 1| 8| 2| 3| 10| 1
BKHE Adult - = = = —| —| = 1y —| = =1 —

|

Bii Pro-stage 1 2| —| — 3 1 1) —| = —| — 1

V- 4 i Meta-stage 1 1 2| — 1| —| —| —| —| — 3| —
24 Y% |# Ana-stage 1 2 1| —| — 1 1 2| —| —| — 1

BRH Adult — = = = =] —| =] — 1| —| —| —

|

B Pro-stage 2 —| —| = —=| =| —| —=| —| —| —| —

=Nz E 1 Meta-stage i = —| - = —| — 1| —| —| —| —
7> 2v% \# Ana-stage — = = = = = — 1y = —| —| —
B Adult - = = — 5 6| — 1 1 1| —| —

AYHEFa) % Ana-stage - = = = = = = = = =] — 1

» - %

Tl o L(\.‘,l;c%%eetles 105|133 | 78 |145| 53| 52| 16| 41| 17| 40| 40| 11

* RAERHAOMEGELY &t
22V F AVEOHBROBINILI OGO CEENCHT - & - BHSRE L,



Yamada

I

3
100 50 0
% Nissyo

Fig. 1 AEAEH (AIK100%, H~ILD
\HFAER CAY 100 %, ZE~Xip) Kk
%30 F AV EERBOESREMRE
(1958~1959)

The table of the occurrence probability of
the May beetles in every seasonal catches
at Nissyo 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: =2 2% Popillia japonica, B: 7
S a ¥ % Anomala daimiana, C: F o H X
TA 714 A. cuprea, D: 7 w 24 % Lach-
nosterna kiotonensis, E: €u v Va X8
Sericinae, F: <& 5 =2 # % Phyllopertha
orvientalis, G: b 2 2% Anomala rufo-
cuprea.

%
100

1 L I

‘; l‘l | 3 5 ;
sm& L= A (Date of obs.)
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Yamada %

0 50 100
| )
2

B

3e
100 50 0
% Nissyo

Fig. 2 BEREH (EIH 100 %, H~Lis)
I EFREM (B 100 %, E~NXL) KR 5
AV AVEERROESRERRE
(1958~1959)

The table of the occurrence probability of
the Click beetles in every seasonal catches at
Nissyo 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:7 w7 > 2z
v ¥ M. senilis.

HROBEBE

Table 1~3 XU 0~15cem ¥ COEICERL
TWieRD El&% KR L Fig. 3~4 oW T &3
&, A RAVESETIE, BED 1957~1958 H£0-
FETIZ1 AIE 0~15em O EBREWH, 7 Ak
11 15~30 cm DTFBIC < Toofc, L L1958~1959
F£TIL 9~5 B LB 4oy 80 28R LT
Wied, 7 AL 60 BB LI, ThbLFEEID>
WTAhDE BRI SVTR TAEHAS RBDLI.
5o WHTIX 9, 3, 5, 7 ARIZ EBIR2t40k80%
REBLTWEA, 11 A, 1 BLKENTHAZREL-
10 TE Y EBOAEBE B, BEDX 5 ICH

Fig. 3 =% % AvEBROEERE (0~15cm D
HOEE)

Seasonal change in percentage of white grubs
found in upper half unit (0.5m % 0.5m of 0~15
cm depth, 15~30cm depth) to the total numbers
© : Nissyd (1957~1958), (O : Nissyd (1958~
1959), @ . Yamada (1958~1959).



HHAEROMRICET 5HE—I

BETREFRCEHLITE (15~300m) K FAY, WHATILE
C% VP TRETASERIRD LIS, WTFRbEERD
D TIXTedoTe,

2 XY FAVESEROWTHDE, HETCRAEALD
Bw% i3 A LBEIRRD bishDte, F721957~1958
FORETE, AL L EBART EERBI LT
B,  1958~1959 FEOFHE CITHOMER & 0T e, 1
HTRE2ENC TR S W2, 3 Az EBS4<, 9 Ak
LA LTRBOEEAREA LT, 20X 5 kAFAEHTD
BRI EERIBRO MY OREL L OBEDOLAVI L B
3D THAH 5,

BéHgoH =

2 7 & A VIR OWTIL,
svefk (JE, REXEL),
kavetk (e, REXE),
T, BED/Z/rzvaxvdr axvxay 2k (X
¥, RExEl), WHOZ7va v LarvFassfk
(Kral) OFAOHEGHEL LOMAD EERDOLY
Table 4~6 R L7z,

BEORx=FFafixEaHx
WHDOe A 232k

2 2 V% A HHIZOW

Table 4.

(B - N

100~

9 hl 1 3 Bl
sB & (=8 ( Date of obs.)

Fig. 4

7

224V F AVEHROBEEY

B (0~15cm DHOEE)
Seasonal change in percentage of
wireworm found in upper half unit
(0.5m x0.5m of 0~15cm depth, 15~
30 cm depth) to the total numbers

6 . Nissyd (1957~1958),
QO . Nissyo6(1958~1959),

@ . Yamada (1958~1959).

HEFAEMC KT S 27 % 4 v EBEGEROB X

Decrease of May beetle population represented in percentage ratio between
two different times of observation at Nissyd (1957~1958)

f 4 Species May/Mar. | July/May | Sept./July | Nov./Sept. | Jan./Nov. | Jan./Mar.t
=& T 2HF 0.796 0.406% — — 3.470 0.646
Toi'a? o ﬁa; b%eﬁis 0.861 0.405* 0.025% 26.250* 3.248 0.729

* AROEEROENEE, T 1957 &£

Table 5.

HEBEHMC KT 22 52 AvEHE 2 2 Y5 A HESKOHE

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 l Sept./July | Nov./Sept. | Jan./Nov. | Mar./Jan. | Mar./Mayt-
2= &5 anx 0.655% 0.156 2.000% 1.667 2.500% 0.862
Tofaf'i ﬁa;f b%eﬁis 0.404* 0.263* 2.600% 1.154 2.467 0.787
seyvaivE 1.537* 0.820 0.911 1.218 1.373 1.920%
Tk;;fé?é;ﬁ;:;ﬁgﬁzs 1.475% 0.832 0.893 1.212 1.380 1.833%
* AOEGROENERE, T 1958 &
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Table 6. |UHAFEMICRITZ 2T 3o HE 22 Y AV ERAGHROBE
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
v oA 2 # ox 0.630 3.795% 0.899 0.449% 0.727 0.696
To:t‘a{"o*fﬁa‘;b%eﬁes 1.071 2.417 0.841 0.516% 0.762 0.857
7 v o3 A Y F 0.977 0.401% 0.540% 1.149 0.815 0.198*
Ik;;fo?éﬁﬁ;f;§§ﬁis 0.937 0.471% 0.543* 1.000 0.895 0.214*

* AMOEGEROZENEE, T 1958 £

2K R AVEROWTARD L, HETE 5~7 AiC 1957 4, 1958 EOWHELIFP LT, 0
AR F X AVEYHHRERTEH L ET, BRENS LD L) THDH, HETEHROBENRAHEM
TH50LORHITH D, BREOHM,ADEAERDBEARRD, HHRNLEVICEML CHEL T
&35, TOX T EAEEBRHIO—RER L Bbhb, =24 % &Y EYROBEEEOBMNIN
t (1938), HAF (1953) 233 XS RBPIR LB 2 ARLL WD LELLNS,

9 ALMEHEIN LIcDik = 7 % A YO b YD, HLL SMELHBRA M ofcZ 2% RL T
B BEKDD OB LHEORHEBRD DR L OMIIIAEELZIRD ORIV, FLWERKC LT
BES LDOBENLDDTHA Y,

WETEX 5~7 ACBELARBA L, 9 Ailsb LBk RNiS < Rofed THML TW52A, 11
~3 ARSI L LTw5B, B BRANZ T3 A E FMT LAREEL— 129 A
i, FOBIELLTALYY, #e2v R 1Inm PEDEIRBEL TV, 20X 5 HBEOELT
10T, 11~3 ARSILEUEAT S X5 iERicicocdb D L Bbh 3,

22V R AVECONTRS L, BETE 1957~1958 LR L A EBMEAE<, WFho Ao’
EEREN Ol (RIEBLTHB), 1958~1959 X 5~7 FRITERCHEML TN 52, Mmof
X2 A CEERBD RIS DN, LA L 1 ANEREPMNT 2 A2 S 0l REKDLD D3 FiKix
HIFEORELR HDIC5 ALY WML TEY, ZOBIFETHOLNIMIRRICL S Dhbhbie
Yo

IWHETIX, 9ALME 11 AECTHERBALTEY, REKDLY D3 A%, EORELEDL58X
Y ind, TOEIEETH O, ChbOB T2 # X AVED L ZA TR X 5 REBEOBLIC X
2bDrBbhb,

NHEER OB &

2 HFAVEROWTL, BEDO~LF a2 DHhROERE (1957~1958 FiTWBI L TH\) L=
HrRavek, WHOL A 2 FXDEMGBLa N R oveE, 22VFAVERONTE, BHEDs ®
7 v a2y x0EBYR (22 Y% & \OGROMIIL LY LRWO THEENCH, &, #llshHRe L
o) L3 Avkavefk (1957~1958 FiRANIET, ¥R ERLTHB), WHDs Y22V F
DEEHRE 2 2 Y F 6V 2EOLHROFHEBA (1957~1958 4FiT 1mx1m, 1958~1959 it 0.5m
X0.5m) Hich OPHEK L EOG5H, B LIOSMER SHE%E Table 7~12 IR Li, AT
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Table 7. HEREHICEITS 27 5 &2 S EHBROPAERER
Distribution pattern of white grubs at two different points and
different seasons at Nissyo (1957~1958)

A & % IXDOFEERE| FA 4 &% | SHER VA
Date of obs. Species x s? i s % Type of distribution
=X T aHFx 44.6 608.044 13.633 Non-Poisson
3 S
Total ﬁf’fv{:hﬁeégfubs 46.8 624.178 13.337 v
w=H T aHx 35.5 215.167 6.061 ”
B .
e A% N
Total of white grubs 40.3 271.763 6.743 7
=X FaHFR 9.2 32.844 3.570 7
7 .
e 7.3 3
Total of white grubs 10.4 31.600 3.038 ”
a2 Fx ATk
9 Total of white grubs 0.1 i 0.100 1.000 Poisson
= AT7aH xR 8.3 80.011 9.640 Non-Poisson
11 e«
Total o vfhi/te%gfubs 10.5 104.278 9.931 ”
=T aHx 28.8 951.289 33.031 ”
1 o
ERE W%
Total of white grubs 34.1 1400.989 ) 41.085 ”
Table 8. HEREMICEIITS 27 % & Y FEHROFMAEER
Distribution pattern of white grubs at two different points and different
seasons at Nissyo (1958~1959)
Dore i % Wy | AAE AmEE A4 ow B |x omx
of obs. Species x s? s?/x Type of distribution x? (&)
| |
[ =& F 2 #F M Larva 0.725 | 1.087 | 1.499 Poisson >0.10
5 . ;
EF i WA
Total of white grubs 1.175 | 1.789 | 1.523 ” >0.10
{ <& 72/ % I Larva 0.250 | 0.346 ! 1.384 ” X
7 . . | i
El i WA« : :
Total of white grubs 0.475 | 0.717 | 1.509 ” H
. .. I Larva 0.050 | 0.100 ! 2.000 Non-Porsson X
5 ’ EXETEAIE Larva 0.025 | 0.025 | 1.000 Porsson X
. . Tota. 0.075 | 0.122 1.627 Non-Poisson P3
2 iR A HE ‘
Total of white grubs 0.125 | 0.189 t 1.512 Poisson X
. _ . I Larva 0.125 | 0.215] 1.720 Non-Poisson X
1 { eFFATE Larvla 0.025 | 0.025 | 1.000 PoIssoN X
PN Total | 0.150 | 0.336 | 2.240 Non-Poisson X
2R AR ; &
Total of white grubs 0.325 | 0.840 | 2.565 7 x
» = .- II Larva 0.175 ; 0.148 . 1.182 Poisson P3
. [ EIXETAAE Larva 0.075 | 0.122 | 1.627 Non-Poisson X
PN Tota. 0.250 | 0.244 | 1.025 Poisson ¥
2 R vk
Total of white grubs 0.375 | 0.446 | 1.189 i ES
i .
= _ s+ IL Larva | 0.150 ! 0.233 | 1.553 ” X
g | FTFTE A Larva 0475 | 0.769 | 1.619 | Nexua's type A ;o.zo
P N tal 0.625 1.369 2.190 ” 0.20
EF I WY N 0 .
Total of white grubs 0.925 | 1.917 | 2.072 | PéLya-EGGENBERGER >0.50

X BHEEN0 L) Xi-test 1T LT\ 7oL,

s*<CZ DL EIL Z? L LTEE L,
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Table 9. [IHEFRAEMICIKT S 27 5 & v ESHBOSHRER
Distribution pattern of white grubs at two different points and bifferent
seasons at Yamada (1958~1959)
Dot i # T | maw prme 4 o4 om | x oms
of obs. Species x s? s?/x Type of distribution x? (&)
b o 3 H % I Larva 0.625 | 1.266| 2.026 | POLYA-EGGENBERGER >0.50
T Larva 0.500 | 0.718 | 1.436 Porsson >0.30
5 29k Al Total 1.150 | 2.695 | 2.343 | POLyA-EGGENBERGER >0.50
Total of white grubs 1.400 | 3.579 | 2.556 ” >>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
; T Larva 0.308 | 0.446 | 1.448 Poisson X
DA R A Total 0.725 | 1.384 | 1.909 | NEevman’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 Porsson P3
b A = # & II Larva 0.800 1 1.548 | 1.935 | POLyA-EGGENBERGER >0.20
9 I Larva 1.600 | 1.528 | 1.047 Porsson 2>0.80
anxavap Lol 2.725 | 3.846 | 1.411 ” >0.20
Total of white grubs 3.625 | 5.061 | 1.396 ” >0.10
I Larva 0.050 | 0.049 | 1.020 ” X
b A = # > II Larva 1.275 | 3.794| 2.976 | POLYA-EGGENBERGER >0.50
1 T Larva 1.125 | 1.446 | 1.285 . Posson =>0.30
2 F Aotk Total 2.450 | 4.510 | 1.841 | POLYA-EGGENBERGER >0.50
Total of white grubs 3.050 | 6.818 | 2.235 ” >0.50
o232 on ok II Larva 0.575 | 0.815| 1.417 ” XX | >0.50
1 { 1L Larva 0.525 | 0.717 | 1.366 ” XX | >0.10
anxavep Lol 1.100 | 1.323 | 1.203 Porsson >0.05
Total of white grubs 1.575 | 1.225| 1.286 ” >0.70
o4 o3 H x o Larva 0.375 | 0.805 | 2.147 Non-Porsson X
3 T Larva 0.425 | 0.302| 1.407 Porsson X
2R btk Total 0.800 | 1.036 | 1.295 ” >0.20
Total of white grubs 1.200 1.446 | 1.205 ” >0.10
X HBEEN0 X7 h X:-test (X LT R,
XX s*% D F-test DFERTCIL sx>1 MWIEEZ LD,
S2E DLER Z® L LTEHELL,
Table 10. HEFEHICEKIT B2 w7 > 22 Y FHROSHER
Distribution pattern of Melanotus senilis at two different points
and different seasons at Nissyo (1957~1958)
A 1 ROFH B R 45 # R 5 ki Eil]
Date of obs. x s? s [% 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 s%% O F-test OFERT i1 RNFEEFETH 5,
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Table 11. BEBEMICEIT S = 4 ¥ F A EHROSHER

Distribution pattern of wireworms at two different points and different
seasons at Nissyo (1958~1959)

Dte i # LELp AAl AEE A F B | vomE

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

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

7 myaxy% i Meta-stage | 0.900 | 1.938 | 2.153 ” >0.10

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

2 vxavpp Lol 4.700 | 9.241 | 1.966 ” >0.90

Total of wireworms 4.950 | 10.254 | 2.072 ” >0.90

Hii Pro-stage 3.050 | 6.920 | 2.269 | NEvYMAN's type A >0.10

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

7 # Ana-stage 2.800 | 5.497 | 1.963 ” . >0.90
24 V% ALk Total 7.225 ! 16.128 | 2.232 Non-Poisson —
Total of wireworms 7.300 | 17.036 | 2.334 v X —

Al Pro-stage 1.725 | 7.897 | 4.578 | P6Lya-EGGENBERGER | >0.50

s wyvaxyx th Metastage | 1.325 | 2.994 | 2.260 ” >0.20
9 # Ana-stage 2.575 | 5.840 | 2.268 Non-Porsson X —
S E PN Total 5.925 | 24.687 4.167 ” X —_
Total of wireworms 6.075 | 24.840 | 4.089 % X —

Al Pro-stage 1.650 | 5.182 | 3.141 | POLYA-EGGENBERGER >0.30

7wy aryx i Metastage | 1.775 1 4.333 | 2.441 ” >0.50

11 #% Ana-stage 1.925 | 3.507 | 1.822 7 >0.20
22V EAv Rk Total 5.400 | 22.297 | 4.129 Non-Poisson 3 —
Total of wireworms 5.425 | 22.558 | 4.158 3 —

77 Pro-stage 1.875 | 7.651 | 4.081 | PoLYA-EGGENBERGER | >0.50

7wy vaxvx h Meta-stage 2.775 6.794 2.448 ” >0.20

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

#ii Pro-stage 2.325 | 5.917 | 2.545 | POLYA-EGGENBERGER | >0.70

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

XELHEATHHMENRLZ OB Id 0T,

BERER L OHEEFD X-RE, SMHEE (*/%) O FFRECI>TED,
27 & AV ESHROSEITNEDOHRE (1956, 1957) TLHLAA IS KKEVLDOTIEH B, HE

D 1957~1958 EDFHEMERNFICKE L OB D ic  HEEBLTHIC 10 A THODTHS
5, AED a7 5 AV ELBROWTAD L, 1957~1958 it 9 A UA O BXSHEHENIAEL, v
T EdEIE Poisson B ThB, L LEGBK O XbHT Piev 9 A1 Posson BT oTb,
1958~1959 fEiC 129 AR T/< 5, 7, 1 A% Posson #¢hHs, La»L 11 A& 3 Bix £HAFE
Poisson ETH D, 3 A% PéLya-EccEnBErRGER BTG L7z, <& 7 2 H FI% 1957~1958 FiL =
xR AVERG LB AKX EhHIE Posson HThot, <& Fa k&L FO2BDOEE

(UATLBEMHET D) KOV THB L, 1958~1959 X9 AN 1KLL, 11 Bo2ki2, 18
D3L 3 03I L LEIEPRIE PorssonEITHD, TD5H 3 AD 3L LM% Nevvay © A &
WIIEE S Lz,
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Table 12. UAREHICIIT B = A ¥ £ A VL ROSHER
Distribution pattern of wireworms at two different points and different
seasons at Yamada (1958~1959).

| % B  mawprws] 2 0 B | xcoms
of obs. Species X s? s?/z | Type of distribution| "x* (@)
Hi Pro-stage 3.225 | 6.421 1.991 | P6LYA-EGGENBERGER | >0.80
7 v 2 A Y % b Meta-stage | 1.850 | 2.182| 1.179 Poisson >0.50

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

24 Y%AVl Total 5.550 | 11.536 | 2.079 Non-Poisson 33 —

Total of wireworms 5.950 | 13.023 | 2.189 ” FKK —
#ii Pro-stage 2.125 | 5.702 | 2.683 | POLYA-EGGENBERGER | >0.50
. 7 v 2 A Y ¥ b Meta-stage | 2.200| 3.805| 1.730 ” >0.50
7 # Ana-stage 1.100 | 3.015 | 2.741 ” >0.80
24V ho etk Total 5.425 | 14.148 | 2.608 ” >0.20
Total of wireworms 5.575 | 14.302 | 2.565 ” >0.80
. Bif Pro-stage 1.075 | 1.661 | 1.545 ” >0.20
2 v 2 #* Y & b Meta-stage | 0.800 | 0.882 | 1.103 Poisson >0.80

9 # Ana-stage | 0.325| 0.481 | 1.480 ” X
2 V% ATtk 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 ” X

7 v a2 # v % fh Meta-stage | 0.625 | 0.446 | 1.401 ” X

11 # Ana-stage | 0.225| 0.281 | 1.249 ” X
2 vE ALl Total 1.175 | 1.276 | 1.086 ” >0.30
Total of wireworms 1.425 | 1.481 | 1.039 ” >0.80
- #i7 Pro-stage 0.525 | 0.769 | 1.465 ” >0.20
7 v 2 A Y % th Meta-stage | 0.725 | 1.538 | 2.121 | P6LYA-EGGENBERGER | _>0.50

1 #% Ana-stage 0.125 | 0.163 | 1.304 Poisson P4
axvsasap Total 1.350 | 2.695 | 1.996 | POLYA-EGGENBERGER | >0.90
Total of wireworms 1.450 | 2.869 | 1.979 ” >0.80

Hij Pro-stage 0.300 | 0.267 1.124 Poisson P4

7 ¥ 2 x ¥ F rh Meta-stage | 0.525 | 1.128 | 2.149 Non-Poisson >3

3 # Ana-stage 0.275 | 0.410 | 1.491 ; Poisson D4
2 V%A etk Total 1.100 | 2.189 | 1.990 | P6LYA-EGGENBERGER | >0.90
Total of wireworms 1.275 | 2.871 | 2.252 ” >0.20

MEBENO LD Xtest 1L LTl XX BREATBEAMBMR RO L Ied0l,
s <F DL T T L LTHELL,

WHED 2 # % 6V ELERO\NTHRB E, 5, 7, 11 Ait PéLya-EcGenBERGER F' T, LAL 9,
1, 3 BiX PoissoNn ' ChHofz, A aHRXDOEZMLE L OLMITONTHB L, 5AD28L2H, 97
D2, 11 B0 28 L £ENT PéLya-Eccensercer H, 7 04t Neyman O AMICHEE Lz, Fio
7RO 28, 38D 28 EPMIE Posson B ChH ot ZDIEIIVT D Poisson B Chote,

HETOL LD X 578 1957~1958 £ 2 1958~1959 D HANNE, BIHE TIXFEBMAAE S, Hhil
B plshotclon, KXVEBERF T30 THS 5 L, BETIAERUAIED 1/4 THaL,
PB4 fEd S0 2 LARE L IeoTW B L Bbh s, L LEDREBHEIFIBECHRT, &
=& 7 aFFxEEDTaNFx sV EEEOBEEEI L LI 7D, 9 A, Theliznos, 7,
1 A% Posson Hic /20T 53 DL Bbh b, HED > br<x 7 a7 XxOBREAMANC LD & EEEK
PO S D Dvdo b T ERRIE Porsson B & i 0 CWBBEDH B DL, EWMNS L L IhicERL
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TAbh BT L EZRLTWHEDTHS 5,

WHTCL 2 7 X 2 E2ECOWTE, XA I FRECONTLRTESHMEBOERYGEDOL 9 A, TB
% leole1 A, EBRSLEDE 80 BV ERTH L5233 AL, $0BENRKI b
hi-rBibhs & 21X Posson B Chotc, £DERMIITRCEHHTHY, D5 HiKit Neyman @
AT, POLYa-EGGENBERGER BT AT HHDHRAD LN,

AV FAVEOWTERD L HETIE, 1957~1958 EICIX 2 # % A VHHRITHART, HEIVNEL Y
BOIEBLOXINI VT LEFRLTWA, 5, 9 AR 2 © F-REDERTIE i>1 RFEEETH
5o L LB D iedsolcicd HBHEN 0 Lis ), ERER L OB 4 D X*-HREL TE 7\ 23, Poisson
HAMOERER L TWULLITHEE LAV X 5 Th b, 7 w7 vax Y 2HRIIAGKLSL, TOKD
BEAEEELBDLNINDOT, FHMLFARCEZNRADLNRNDTHS 5, I OFEMIL 1958~
1959 £ THEL L 5 Th B, 1958~1959 FILONWTIRZ v 7 v ax Y F DKM RL ZOLH, =2
F avefirbllT Table 11 KRLTW3R, WihdEHEFE Posson HThbd, ZD5H7 A0
7myaxy DR, 1 AOHEINE Neyvan DAR, 7, 11, 1 ADs vz v axvxeihraxy
#Avéw,9,3E®anav:x7%&%ag%f=xv#Avé¢u§¢ﬂ?u$6ﬂﬂ<ﬁé?
BOFRI RO S0, 5 DL, TAD/ vy vaxyxOhifirgill, 9, 1, 3 Aor ey
vaAYFOREEBME, 11 B 7wz > ax v OfF - & - BT Pérya-Eccensercer FIZ B A L
oo L LZ m7vax Y RHHnAz 0l ) REFRCEERLTVWEDIR, HTHLWZ EDL5T
H%bo

WHTIE 2 A Y F A 2FRDOWTUL 5, 7, 1, 3 BiXEHHIE Posson BTHhH D, £0D ) bLEGRD
%ol 5 BRELEETHHMRII LD blchofkhd, 7, 1, 3 AL Pérva-Eccensercer FH A
Lic, LA UREXHPADRERE I 11 B & 9 AiX Posson I #E Lice 7 ¥ 32 Y FRDONWTH
5L, 5AOHHEEE, 9RAOPMEAE, 11 ROy - & - %3], £, 1 AOWH, 3 Aoume
HH L EERO LB Tou & F13 Posson BIChotedd, @FkvTFhd PR chor.

AFFRLVEHRETAYF L EYHR L DER

B RERC L DICTDD0. ThbF T2 EBERE TR IS, EBRE % CoLe (1949) 7R
LicRIR X2 Tk, HELEBDS S S ORETH Fig. 5~9 KRR LI,

HED 1957~1958 f£TIX, HEOMMELSHTH 10 »FHTHORI LI XD, sr7vasrYF
Laf xR AVESHREER, =7 % s YEOSBEEMICITERILEBIIRED bhieh ol 1958~1959
F£TL, 11 Boe=g7anxeEny Far 2 BulEREARE0.6296 T, L THBREHD, €ry
FamxEE 3 3 XOMIL —0.4286 T, TAbLITEERD O, 7 r 7 v =2 Y FEHIRKIIS AD
B & ORI —0.5353 L3 AbITBIEL D D, 5 A0 R O 0.2698, 1 ORI & &
ORI 0.2308, 3 B ORHAL FHIOMIC 0.2476 L \WThd & THBERIAD bR, EHITE
BIHBIITD b iy ol,

WHTR a2 722V EYRE 2 A Y AV Egmic L OFEERKIE, TADZva# iy s ORI
0.8571, 9D FAFEXLERY FaHFEOMIC 0.4737, 11 ADe<FFanFEsms s
YEDMIC 0.2593, =7 E2vaxvFrrrrsvaxyFOMIC 0.2082, <A77 vaxyEl
$27 53 HFOMIC 0.4737, 1AD¥ 7 FaFxr ey FaFXEDOMIC 0.4737, 3ADFo#xL
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«Fig. 5 BHERATHCKITS 27 %A EYR
raAvFasEGR YL OEFEER
(1958~1959)

Association diagram between white grub,
wireworm and others at Nissy0 area
(1958~1959) '

. & 4B84% Joint occurence,

1A (Nov) Eo7r%
Arnomala
cuprea.
[ ewsirs —r
COTrIrER
Pﬁ{%ﬁg Sericinae
RATTE 3R
ﬁ'ﬂl&% ica. Me;a.rm/etidne
I07SIX S
Meiaﬂ;tus
Ssenifis
X377
78 ( J’J-l)’) Anarnafa.:iL
rufocuprea
/ nosterna.
G%}r?carfg Kiotonensis
70751r7% FISTINE
Mefan/qtqs Anomata
senidis daimiana
CavRIRE AR
Sericinae Pa’%ﬁgafcq:
CYPSINE
Phylloperth
Srierbalis
Fig. 6—1
ov.) CAan
1B (N ExInE
rufocuprea.
20032/9% I Z7Ih%
Mefanotus Phylle
il e W

T+ X4l BEfR Habitat segregation
(x3-test, A% significant).

E X% 285 INE
A (Sept.)| Angmal Prolloperth
7 ( P rufociiprea.. a{ier&al'isl
B 2031
Anomala lashrosterna.
cuprea. Kiotonensis
G7537F .
EOvkINEIR
A%%&m Sericinae
7opI Felaotus
letany
Seniffsus Ie}atu.s
WHCTFIL YR 7=
fanot Gryllo
glanctss | | pfotfe
Fig. 6—2
. CY95INR
| B (Jan) P
rientalis

COIEINRAR 177 PF
it nomata
Sericinoe ; _rmana. v

AHLISIFYE o5 an%
Melarotus Anomala
fortnumi imiano
7EIrI% ronEr47e |
Melarotus Anomala
Aegatus cuprea
7 703 71'%
G }éa.taf [achnosterna
a%icana.m Kiotonensis
Fig. 6—3

Fig. 6 (UEFAEHICETS 275 2 EHHR
LaAvdx avEYHRRE L OAFEREN
(1958~1959)

Association diagram between white grub,
wireworm and others at Yamada area
(1958~1959)

. 2 3T 4BEER Joint occurence,

23 E9% Habitat segregation

(x*-test, ¥ significant).

F TSI Y% RIPETATY
Melanotus nomalo
fort numi cuprea

I3 % [ =/~ 3
Melanotus Af(lomal'a.
legatus rufocuprea.
20733 2% T
Me/ar(?tus Gr)‘/(ata@;a,
senilis africana.
Fig. 6—4
3A (March) [Frzagmz
Lachnosterno.
morosa
RYTEXTY V57K
Adelocera. Phyllopertha
fulliginosus orientalis |
73 Y% XTI
Mefanotus A_nomaﬁ
egatus rifocuprea.

2075340k NI,
Mefangtus Anoma. aﬂ
senifis cupreo.

Fig. 6—5
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78 (July)

Ist.

instar

3rd.

instar

2nd.

instar

Fig. 7 UEFATHKC KT e 2 2 ¥ x4hH
DERHM O 47BN (1958~1959)

Association diagram between each instars

of Anomala rufocuprea larvae at Yamada

area (1958~1959)

: & &9 AB9%& Joint occurrence

(x*-test, % significant).

FVHEFa ) ORIC 0.1590, w<FFaFxLkY
FEF =) OMIC 0.6667 L\ Thd & HTHREEND
b, 9ADeAaH XL s maH XOMIC—0.3143, &
AaAHRE=Ny s v a2y EOMIK—0.1543, 117
DI vaArYFRE=Ly Es TaxyFOBIK-1.0000,
1ADE=FTaArrerahxOMIC —0.6135 &
WERATRBIERE SO, 7 rs v a iy FHH
FEHIRICIE 3 A DR & hioMic 0.3506 & &3
LR BN, b A a7 RREABEECZ7T A 2
B 3EO T 0.2157 & L 3THBERNAD O
2, ERIEERIERNRD bhithols,
IHBDERTOVWTARB L7 vy v ax Y XD
L RO BEIF CBHCAER L W50 THA5 2 &
2, bTHhRBETE 52, BHARR—EOEA DS
LREZ bR,

—RICEY SR

2K FAVED S L CRGBENASHOLHED < &
SaFxLIUEOE A 2 XxOHhE, XkhE, REOH
SERFHHC LR T B L Fig. 10~12 K785,
AT AFRCONTHRDBLE, €& T IHFDR
HOIEENL 5~8 AT, RAEHMIIRL, EFL AL
IHBWBEWOThYESH D Z LITMART, LichioT
B, SR I EYOThIETEDOTHA 5, 1957
~1958 £ & 1958~1959 4 X IR & L DEIA B AD
T3, THRER I ABEHRPHEOHBECHRTHE

€25 KWIN-))] — 65 —

58 (May)

Al
Pro-stage

Meta- stage

P

=3
Meta- stuge

Ana-stage

3 A (March)

%

=
Meta-stage Ana-stage

Fig. 8 HEREMCHRITSZ/7 ny vz
¥ ¥ & B D & i o A 1 B
(1958~1959)

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

= & $ 3" %&BG4R Joint occurrence,

{34t BE4%k Habitat segregation

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

3R ( March)

=
Pro-stage

=

&
Metu-stug_e

. 1k
Ana- stoge

Fig. 9 UHBAEMCBTB7 vaxv e
$h R & B IR o A 77 EERE X (1958~1959)
Association diagram between each stage
of Melanotus legatus larvae at Yamada
area (1958~1959)

. 2 HF4B9HR Joint occurrence
(x2-test, /5% significant).
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Fig. 10. BEFEHRC BT A <& FaHx

OHE, ¥, REOHE (1957~1958)
Population ratio of larva, pupa and adult
of Phyllopertha orientalis at Nissyo area
(1957~1958)

O: 184 H 1st instar, @ : 2¥%hH 2nd

instar, @ . 3 Ei%hHE 3rd instar, X | XIAE

Pupa, A :KH Adult.
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1 1 ! 1 1 !
0 9 11 1 3 5 7

A E (£A (Date of obs.)

Fig. 11. HERFEHCET I e<F 72k

DEhH, ¥, REOHE (1958~1959)
Population ratio of larva, pupa and adult
of Phyllopertha orientalis at Nissyo area
(1958~1959)

O: 1#%H 1st instar, @ : 2#a%H 2nd

instar, @ : 3% A 3rd instar, x ! X7 ¥

Pupa, A :pEH Adult.

FBOREOBRMEGEN B LB L ARV L ERERLTWEDTHS 5, 1957~1958 4Eik 9 Aic
1Y HEE 1 HDRERTELHDOLOIINIVDOTREL LTWohd Lt L, SELEHED
BI Dl olZ btiRXBDTHA 5, 11 ADRABC 1EEREL LD Bhbhs, 1958~1959
CiX9 ARRRBRTELY, TOBIREL LIODLRRTELI DO, Fig.10,11 2 5BIXKD Z & 2
BIND, SMELEFR 2IICIA3 DL 1MOTFELEBTIOLND SN, BR2WICILSH1D 1E
DEEGIBMY T 282 52T %, BAZAETCRINIBLALN 2T D, 3R BEbh3CL
et 2R HS. 3D 7T AR IARE L VRALLBDOTHIT S, 2D Lix B - xfE
(1955) M ERERIABEIIBAIT L DTy v A 2 5% Granida albolineata MOTSCHULSKY & 7 4 F v 4 %
Anomala albopilosa Hore* DMK EZHERE LTV B X5, 7H L 9 O TCitRAEH oz L &R L,
W1 AEC I HREYERTSZ L ERLTW3,

A2 HFREDOWTUE, 9 ADSMIEGESLL VDT, CORRRTHLTEIBESLLRE Lidbhb
e, TAL9AZADMTHRASAEL ORI LAHEENS, Ehdil A 1 HHREERTS LD
CRUDT W2 7R 1REERETEI0355 L I HEEIhD,

22 YFAVED S L THEERDOSZ, BEDs/rsvaxvF, |WHDZ Y22 YF08hH, Ik
¥, REOH&XHIIC L /AR T5 L Fig. 13~15 Titb,
BEENCHTCYHROBICRAYE 2 DXL VERTH DN, BEDI r7 vax Y FELONTH
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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 Kojma

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 Nissys areathan 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 Nissyd 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 Nissyo 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.



