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TIREAEL LN S ICHESMIMUIC R, &1
BOORTHEMFENIE L & Itk hbot.
LAKBOENEIEIE, 22 /U35.4%, 4k
7 Y Monomorium pharaonis 28.125, a3 X v
X 24 Carpophilus pilosellus 20.8 25, ﬁff{zﬁ&l 7.5
%, AF <& 5 x4 4 Ephestia cautella 3.225, *
AAPRA 219, Fv 27 LUK L9%TH 1z,
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" “Table 1. List of insccts cavght by soap-
solution treps, and their numbers showing in
decreasing order of their abundance. ;

(Most of them belong to -

Cryptophtlus spp. or Holopara-

mecus spp. )

Aphomia gularis
Holoparamecus ellipticus
Cherifers vnidentified
Holoparamecus depressus
Palorus ratzeburgi
Tribolium castaneum
Tenebrio obscurus

Diptera adults vridertified
Tinea pellionella
Lepidoptera larvae vnidentified
Ctenolepisma villosa
Blaps japonensis
Cartodere ruficollis ?
Piezostethus flavipes ?.
Dinoderus minutus
Diestrammena japonica
Megasternum distinctum
Nemapogon granella

" Nicobium castaneum

Atomaria lewisi

Typhaea stercorea
Cryptolestes sp. .
Oryzaephilus surinamensis .
Anthrenus verbasci
Dermestes larva unidentified
Onthophagus lenzii ’
Gryllulus mitratus

: Number of
Species insects
trapped
Calandra oryzae 15962
Monomorium pharaonis 2111
Carpophilus pilosellus® 1564
Tenebroides mauritanicus 1504
Parasites . 567 -
Neocatolaccus mamezophagus
Lariophagus distingendus
-Microbracon hebstor
Ephestia cautélla 275
Sitotroga cerealella . 151 -
Psocids unidentified 147
Cryptophilus cryptophagoides 90
Plodia interpunctelia 54
Micro-coleoptera adults 42

o R R R O = I VR R R R R ORI - T I BT RR IR

Total

22616
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- Fig. 2. Seasonal prevalence of total number
of insects trapped (above). Each column re-’
presents relative abundance of insect species at -
" respective survey (below). Numerical letters
in the columns represent; 1: Calandra oryzae,
2: Tenebroides mauritanicus. 3: Sitotroga
cerealella, 4 : Miscellaneous including
Holoparamecus, »Cryptopl_iilus and Palorus,
- 5: Monomorium pharaonis, 6: Carpophilus
pilosellus, T: psocids, 8: Ephestia cautella,
9: para51tes F: fumigation,
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Table 2. Vertical distribution of the rice
weevil in stacks estimated by the number of
emerged adults per gram of the rice that
were removed by a sampling probe and kept

at 30°, 60~702 R. H. for 30days. Total -
welght of samples is 712. 2g.
" Sampling tier ;I)\i(:: é)rfa;ngreigveevﬂs Peréentég_e
1st 125 - 35.0
2nd 1.31 . 36.7
3rd o 0.38 10.7
-4th - 0.41 11.5
5th (Top) . 0.22 | 61
Avérage 0.714
Total number
of weevils 571
emerged :

A USHEH DR B T ORABEEODO 120, FREDOK
BOERRERBRATH . NOH, 223
& Plodia intérpunctella, 2> <45 x4 5 D60~
0203% 7 TR LOETEPNIZ T » T THIEY
hic. UTHES S DOV THRT 2.
ayJy  FRERKETTRETH 5. FRE
liﬁﬁ_l:b'f"j{f" S AFERINZ40.525, & AFE#IZ52.5°

ZRTRUI. TR RO L5 » TR EDL 3.

TR A & P TRAELTENLOILT S
R % 30°, 602 R.H. T30 B B Uo~IhER
T b COBIIRBINtE s b hiz (M3M, M2
22). KEEIOVENZC LD >T I » 74D D
1 APEFERIRMADT 5. AZER & MR O
2@, MAD L5 » Ak, HAAOKGECS
W2 b 7Y TBEOEREER UL, CREIETIE

AR Y B A 5T Y RHOBENNOIH, %ETI

ﬁ%@kb@ﬁﬂ@@ﬂ%;a&%i%ﬂ;cmﬁm

M in strawy basket
=3 by the window
I 5th section (top)
=] 4th section
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2nd section

I5Y 1st section

3 floor level

Fig. 3. Percentage represeufation of the vertical distribution of insects. Numerical letter above
each column denotes the total number of insects trapped bcfore fumigation (B), and after = -

. fumigation (A). e
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‘- .Table 3. - A ».comparison of .the number of -
‘insects trapped before and after fumigation. -

No. of insects trapped
Before After
fumig. fumig.
" Plodia interpunctella 47 7
" Aphomia gularis 29 0
Sitotroga cerealella 124 27
Micro-coleoptera 122 37
Calardra oryzae 12814 || 2658
Tenebroides mauritanicus 948 160
Monomorium pharaonis . 0 2111
Carpophilus pilosellus 17 - 1557
- Ephestia cautella 38 240
"Parasites 7 560
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F 7ot EIGERO 5 Bk BT  AZEFIRTOR § MREEL
DED S BB SN TH S, F7 IPETF

D7 o ST Y S ORI~ TR SN, K

CHITIEES E § A RSN o 7 (53 R).
axs o4 REMEBFERINIY, K
WL ABBRERENICGE3R). 37 U URE
LRI, KE»S SRR EETOL S

v 7 TRFHRMBD 98 26 P EHFEEL S NIz (T3 B).

L A 'Ji";/j‘ﬁﬁ Aphomia gularis @ FHEEURHL 13
HOWLZHULK ECHE I NI, BFPE 7 TRTR

é(%ﬂéh&@ctﬁﬁMQ%ﬂﬁmm&bBba‘

Nosesoriem prarasals

Percentage -

dexif&ep/si9asul jo oN

_I

o
viL yitL X X X

Fig. 4. Season_al prevalence of trapped curve

of Monomonum pharaonis on rice stacks
(righf). Relative abundance of adults at differ-
ent levels on rice stacks (left). G: floor level,
1,2, 3, 4, and 5 represent the section of stacks,
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‘Fig. 5. Seasonzl prevalerce of trapped insects. -
~ Black circle :

day per trap on rice, cross mark :

number of insects trapped per -
that of
insects on barley, white circle : total number
of insects trapped in the premises. -
Note: 1) Barley was brovght in the premises
at the time of. fumigation. 2) Adults of
 Ephestia cautella -were omitted: in the com-
. parison between rice ard barley. 3) Micro-
coleoptera  includes Holoparamecus spp.,
" . Cryptophilus spp., end ‘Palorus ratzeburgi.
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.Table 4. The number of Calandra oryzae’
. ~emerged from each sample of the rice taken
. on three different dates, .and the numbers’ of

C. oryzae end Tenebroides mauritanicus
) fou.nd in each sample at the time of sc.mplmg.

Samp]ing date |29/\I | 12/1 |21/W

Number of samples 1 15 13 I 11

Total v?eight of samples (g.)

"At ‘the time [ C. oryzae adults 1 2 |2

‘of 'samp]ing\‘ T. "i:;‘vr;éa" icus 0 5 2
" Number of ,

insects em- | C.oryzae adults | 34 |102 | 406

erg(iii within | -

30 days at o s .

gy,m%R.fﬂqgggmws o].0of o

EEBEALNS (BE6X B).
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. Table 5. Age distribution of T. mauritanicus
" ‘efter ard before fumigation.

" Developmental | Mature | Immature
; stage Advlt larvae | lervee thal
‘Before , ) : '
: fumigation 237 107 19 A363
After : . :
fumigation 2 3_2 ‘ 9 147

ﬂ&72ﬁ9pmﬂ/
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. Résumé

Quantitative investigations of the insect popu-
lation and -distribution of stacks of rice and wheat
stored in a farm premises were made from May
30th to Nov. 3rd in 1954 (Fig. 1). The soap-solution
traps were used for estimating the rumber of in-
sects.. A total of 22,616 insect individuals and more
than 40 species had been trapped. The numerous
species in descending order of their abundances

7



of the insect _orders were represented as follow-
~ ing, Coleoptera 85.0 %, L'epidoptera 2.3%,
Hyrixe_andptera 11.89, Pso'cc;)ptera 0.724, and the
L rl_emain.ing 0.22. ' 4 ‘
" The faunal compbsitioﬂ. had been undergove a
' great change since the fumigation was made in

the begmmng of Aug. The relative abundance of

each species before {umxgatxon as followmg, Calan-

. dra 902, Tenebroides 79, and the remaining 3%.
After the fumigation the dominant species altered

successivoly; Calandra-+Calandra and Mongmo-

rium-Monomorium-Carpophilus—Calandra, and -

the relative abu.i'.dé.n:ces were ti:e Qalandra 35.4%,
the Monomorium 28.12, the Carpophilus 20.8%,
the parasites 7.5%, the Ephestia 3.2%, the Te-
nebrozdﬂs 2:1%, ard the remammg 3.0% (Fig. 2).

Tt was seen that there was a dxstmgushable
difference between the Colcopetra and the Lepi-
dopterg in the vertical distribution. The number

of coleopterous insects decreased on escending

the stacks. Excepf for- Aphomia gularis, most of

the Lepidoptera‘trapped were adults, and sixty to
“seventy percent of them were caught by the traps

settled on such pléces as window, strawy baskets

and top tier. But the adults of ‘Aphon.zia gularis -
mairly ‘attracted in the traps on floor level (Fig.

8). It was also noted that the vertical distribution
of the Monomorium which had invaded after the
" fumigetion showed a resemblance to that of tﬁe
Tenebroides. Monomorium ants moved _upward§
‘as time passed on (Fig. 4). Parasites showed an
intermediate -type in distribution between the
'Lepidoptera and the Coleoptera. 'This is beceause
their parasiﬁc habit depernding on the coleop-
terous hosts on the one hand, and tbexr aerial
life on the other (Fig. 3). = R

Insect species were divided m three grOLps'

according to thgau' trappirg curves (Figs. 5, 6

and 7). BN c

. 1. The species which showed.a peak of trap-

ping curve before the fumigation (the first part
of Aug. ): Plodia interpunctella, Aphomia gularis,
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were. given in Table 1. The relative abundances -

Sitotroga cerealella.’

\

2. The species being in process of increase

when fumxgated Calandra oryzae, Tenebrozdes .

mauritanicus. .

3. The species increased in rumber after the

fumigation: Monomorium pharaonis, Carpophilus

pilosellus, Ephestia cautella, parasites, psocids.
The first group was miﬁor sj)ecies of the fauna

throughout this SLrvey. The maximum number of

each species in percentages to, the total number.

of insects were the Plodia 1.6%, the Aphomia

1.0%, the Sitotroga 3.6%, and the micro-
coleoptera 5.12, . .

Using a sampling probe, a total of 712, lg of
rice was removed for three times before the
fumigation. The emergence curves obtained at
30° for C.

after the samplings. The estimated population

oryzae show pezks on 22rd day

" .density of C. oryzae might be increased as m\‘:.ch‘

as three times after 10 days, ard the'adult density
estimated 0.55 adults per gram of rice (Tables 2
and 4). L o

The age distribution of the Tenebroides

reversed by the fumigation as shown in the Table

_5. Of eight percent of the larvae trapped after the

fumigation their bodies were cut off by the ant.

The rvmber caught were, of the thgstia 38
before the fumigation, 240 after the fumigation,
of the Carpophilus 17 and 1557 respectively
(Teble 3). The greater parts of both species were

" caught on the rice stacks. It may be considered.

that these increases are caused by the fact that the
rice damaged by the Calandra provided a suit-
able cordition for the reproduction of such
secondary pests.

 Msking & comparison between the common
favna of the stored products’ pests in' Kinki
district and that of this premises, it was noted
that Tribolium castaneum, Oryzaephilus surinam -
en&is,_Agloss'a dimidiata and Calandra sasakii
that were rather commonr ‘species were found
very few or none, '



