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BSRETIRL, ¥ mishe LT, S hicK#E (Antheraea yamamai GUERIN) %\, =0
T O BH O & AL, HLBWDOZ A BIR U E DL IR 9 G KA ROEREEEL, 400077
SCTEL oo FTo, WINCIIBRER 14 B 2 A EN S 7 5 v A cEld, ¥EE (Antheraca perni GUERIN)
s& 1000 HEAUGHI L Ao & O3RN D 21 D Tied, ML T AL, KB, AR, FilFc o ER
MEO—DOIL bR Tk 5 Thb, 0L CHEOHFILOME T, WrbiEco
fil, b2 bHAHBE I L, BETL ZOHETTbR TS, L2 T, HEOHF &
DESHES T, ROBITEL BT 5. FRE (1930 i & % Lo 5 3 IR E TOREMRIIESIR
DI U TR 60%, TR (RRFFEHTD Wk 90% kL, £0 90% ¥ cikififitEsiont
Fe L B0 LT %, ;AR (1939) 22 0EH, = e~ 7, BEOBRIFLHClcd i
HOHHIDEBNL 2 /e & L, #k (1948) A5 BAEE Tk 20% LIT Ok a2 R T 0Ll T,
WEOZ O)FEBEFEBFOESNIRETH D L LT\ 5. L EDOZ & BEOMEIL, HOMR &%
YEELMBEO—D D LA, BEMEIVNSIT 228 5 dFE L L TERPROKGIT 222 T
WHEWD D ENTE D, RFIL, BEHAGRROW B & L CHBEKRAOESOMESR X UEio
ZAHINE 2 BRI LR Th Do

FREBR T 5 B L ORISR L IS 2 B 0, F 7ok DRI R B2 o MBS B 4 8O
e b O HBIERET, SBRHI ORI « R\ oW o RSERBS TR D RE - 20 &
EMEREZ, JF RS E e S O IOtk X OB TRE % B0 T BRI 4 I R
IR, B RRBI IR R BRI SR TIC R U T, ¥ 2Bk o RS LRI AT X, R o R ks
PR 5 R R LB 03 2 H b L7 b O T, LI EORITIC LB R A ST 5.

ERDIHREHEBY

SEIOFRBCERE, BEEL o AMEIIAD t k) Th B,
EMERI
AL i
a. »=7xF
1. Synaema japonica BOERENBERGET et STRAND. 7/ 7%
2. Xyrticus ephippiatus SIMON. ¥ I A wHh=7%

3. Misumzna tricus pidata FABRICUS. ~F+ 2% (~FHh=2x)

Q) FEERENREE () BEHEAE



-2 - PRI 5576 5

b. = Hx7EFE
1. Enoploynatha japonica BOESENBERGET et STRUXD =/ ~7 %
2. Theridion japonicum BOESENBERG Lt 2 7%
c. »~= bty 2ZEF
1. Evophrys nipponicus KISHIDA ra = h Y 7 x
2. Rakuhoa nakamurai KISHIDA FHarF o~z Y 7 E
d. v x27xf
1. Enoplognatha foliicola DOENTTY et STRAND % % 7 %
2. Nishina generosa KISHIDA =3+ 7%
B. % H
1. Camponotus herculeanus japonicus MAYR. Zw 447V
2. Lasius niger LINNE R Y¥A w7 7Y
T B
A, AR 2 AFEL
1. Polistes fadwigal DATTLA TORRE & 2w 7 ¥+ 9 "5
Polistes jokohamae RADOSZKOWSKI F 7 &+ H S F

Polistes snellemi SAUSSURE =7 & F W 3F

W

Vespa mandarinia SMITTi = A X 2 3 F
5. Vespa japonica SAUSSURE 7w AKX 2~ F
B. #v# 2F}
1. Rhynocoris ornatus UNLER 7 S~V ¥k 2
2. Cydnccoris russatus STAYL, T HY o H 2
3. Velinus nodips UNLER T =Y 2
Coruus corone orcentalis EVERSMANN ¥RV H T A
Ewmberiza cioides BRANDT H&&kw
Spodiopsar cineraceus TFMMINTK A Z F Y

Zosterops palpebrasa japonica TEMMINCK et SCHLEGEL 2 ¥ w
HEMBELIUCRBESZE

KINEOIE & U TR FRBIRE (Saturnidae) <R3 5Fa4TH T2,

1948 FOMRE I RHRERZEMAVIN CHE, Il 0%, 2 D 2T, KAFT4Y
BN cHREREC S &, G0 7 2 X3 r Eokbic 3 A 18 H2-H5 A6 AETIX5C
BB L. 51 6BEMCBD L, BMUREEO S5 A 11 HOLhlla EEMC B L.

1949 AEDMFEEILNIE DFERE IS S OHRINE X 0 IGE L A= o2 SARFE L, 117E & M [ReEgHI L,
3 20 Hhb 5°C ik, 5 A 18 HTR&EMIc L h L, 5 H 23 Hicl b L $hiix MEMCH
fi Lo
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1950 AEDOMFREILNTE LR —FRCHEE, L, 3 A 20 HhH 5°Creiid, 5 A 10 HifsN
el 50 15 BTl L SR mEMICEE L.
R, ZhbOHREME ORI o CRE I B T (Nosema sp.) OHEMEHRIL, {fEik
D BEEJIL 7o b DL 1o
EIC IR S BRI A ASER SIS E R O B BB D 7 = A (T L e, HifE2 7
~ov, HERAE 120 A&, ZAucthE 6000 BA B L Aze FAFL 1948~1950 o 3 H4EDD) et 1948
~1949 FEOTHEILER O R X OBE RF/DOKBEE D e bt 20 & L S RBAR YR T AT L 1.
1) ESfHERTC X 2WEX
BRI ONE-——AERA CORRE X O IR OB . AR5 4. (kg
150 EH,
{2) &WRTF LIS X 5 HEx
HRZM ONE—EHO —Piciviic 7 1 2 280G L CREEEM 2 ER L. 7k 158 oA
RO AR MR BAIET 5, 30K 6 A&, el 150 i,
(8) fEMEEINC X B WEX

FBRE I O P 157 H AR IR D SEMETm LIS 2Bl T 5o UK 54 Mg 150 B,
4 TAEERIC X B HEEX
AR OV —(2), @) HREDOIMU~NKILL, hoHDNMl% b O CEEYEHL, MmEk

oo -—IBRic 7 1 » 2275 LT 5, 450K 5 &, #hEldg 150 B

Tods, BRI X ZIEEBERET 5 - L 03T ETH 5 B e lFIC L > THEE L 7o 1950 48
R OFE O MEREIET 2 e, BEHAHRTIC L 2 WER S L UIRK (EHRET-Lst
L BWER) R PEL T O,

BT BIE U AR B DEREH T £ CERAN 1 E, DEGEELT ., T OBWVERAHIED 5
AEEL, S HIEERARE AL EhD, EROL 0L LI,

#HOE K R

KA L BYROWARIES Table1 ~7, Fig. 1~4 02 X T, IHREGHOBEEIICIRD
FRERIISDL S Th B,

A. HEMETIINC X B

IS E2S 5 HEE T (11~15/V,1948; 23~27/V,1948; 15~19/V,1950), Jlchb 1 5fRE
TORWPORERIL, £ & B X 53 0T, IFc s T HoME EETH O, 7 EITLD
WED 90% 137772 b, ZhIEDWTY 34 wHh =27 TOMENRARESL, 7k, 1950 §0
MEAWC I OB DIZEAER, Zhb22HIcl2LDThD,

7 BEOWTIENIRINC K E WS 07 VRO RRTH o7, La Lo oRIET % & Fidd)
HOFERE, DRICEVF DI, WERLTET 52 LIXTERI DI, AOHELLEZENIO
OO T B O LHEES NS, Tiebb, WHESRTHFORGHERHC b € v 7 7 ) OIS
HEANCRE T 1o Eio, IICIUN A28 E, B Lo AmACMEI N TW 2 D% AT,

Iifd6 B2 10 HEE T (16~20/V,1948; 28/V ~1/v1,1849; 20~24/V,1950), T7chb 145
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Injuries of the worms caused by all environmental factors.

%-ﬁ;%ﬁﬁi L&_) Ulij' ! }
% 99 1] @é*fmwéj 5% |
B oo RIS R DR mermg |
Number Fatigp | Per Cent | Tpol Bont Cumulatwe
diminished Cumulative diminution | diminution | percentage fii =5
durin number to the | to the I of I Remarks
eachg diminished | number of | number of | diminution }
ariod worms at the! ormes ‘ -
perio beginning of! released |
‘| jeach period | UM e
| % ' % ‘ % \
47 ‘ 47 31 31 | 31 ‘
8 48 32 | 32 2
34 | 34 23 [ 23 " 23 !
! |
s | 52 5 3 35
48 % 47 | 32 l 65 |
3 64 26 | 20 43
! ! !
! |
15 67 15 1! 45
18 114 33 | 2| 76
43 107 50 29 | 71!
‘ ! | |
13 80 6 | 9 | 53
8 i 122 22 | 5 81
39 | 146 91 | 26 | 7
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Table 2.

EHMRERTLARL L2 HER

Injuries of the worms caused by non-biotic factors.

‘ i
‘ FHIHIE U
B LY gam
H % ’ Number Nu;ber RatDR
Days = A H & H lof worms Cumulative
after 1 Date Instar| at the dlénu}':IShed number
Tibera- beginning "€ diminished
tion of each eaqh
period period
S e Tl
[ 11-15/V 1948 (. 150 19 | 19
1—5HH! 23-27/V19490 1 | 150 22 22
fo1s-19/vi9sol 1 ! 150 2 2
| | ‘
[ 16-20/V 1948 1—2 131 0 ‘ 19
‘ 28/ V-1/V11949| 1—2 128 20 42
! 20-24/V 1950| 1—2 148 4 ! 6
s | 21-25/V1948 2 | 131 g 27
- By 206/VI949 2 108 2 44
B 2520/vi0s0 2 144 2 8
|
600 | 2630/ 1948 2—3 123 4 3
P ﬁl 7-11/V11949) 2—3 106 0 44
. ‘30/v—3/v11950 2—3 142 0o 8
|
71_‘25 31/V-4/v11948 3 | 119 4 3
‘ 12-16/VI1949, 3 106 o 44
| 4-8/V11930|, 3 142 o 8
a0 | 5-Y/VII%4El 4 | 1S 9 44
“ VEIE| 17-21/V[1949| 3—4 106 0 44
‘ 9-13/V11950| 3—4 142 ) 8
31_3 10-14/V11948] 4 106 0 44
Bl 22-26/v0945 4 106 0 44
14-18/VI1950] 4 142 0 8
oo | 15-19/v0oasl 5 | o3 3 a4
> HE 27 /VI-1/VI[1949] 4 106 0 44
S19-23/V01950, 4| 142 o) 8
i ‘
dl—45 | 20-24/¥11948 5 103 | 0 47
BE 2-6/V[1949] 5 106 | 0 44
24-28/V119500 5 142 o) 8
|
|| 25-29/v11948] S 103 | 0 47
o | !
‘“’E“ﬁo ] 7/11/V[1949] 5 106 0 44
[29/VI-3/VI11930; 5 142 0 8
: i
ci_sg [30/VI-4/VI1948] 5 103 o ! 47
HE 12-16/VI[1949] 5 106 | 0 | 44
4-8/VI1950, 5 | 142 o 8
| L-9/VI1948] 5 ! 103 o 47
56—62 | |
BH } 17-21/VI1 1949 5 1C6 0 ' 44

P TITTT—.
Biitesc g IHIH
T AR e TR
Per Cent ?’e} ant
diminution diminution
to the to the
number of
worms at the né:,?r?ﬁgs()f
beginning of released
leach per10'17_ I
/0 \ /0
13 | 19
5 15
; ; 1
o 0
16 i 13
3 | 3
6 | °
2 \ !
1 ‘\ !
|
8 ! 8
0 ‘ 9
0 | 0
5 3
0 ‘ 0
0 | 0
|
8 ! 6
0 ‘ 0
o | 0
B j 0
o 0
o | 0
5 ‘ 2
5 0
o | 0
0 } 0
. :) ! O
0 : 0
0 § 0
0 ’ 0
0 l 0
0 | 0
0 | 0
0 i o
0 | 0
|
0 | 0
— } -
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H %
Days ‘£ HOH 4l
after Date Instar
Iibera-
tion
R e
i
11-15/V 1948/ 1
I=SHHE) 23077y 1949‘ I
|
|
6—10 | 16—?O/V1948| 1—2
HHE[28/V- 1/\119491 1—2 !
‘ \
i |
11—15 | 21-2 /V1948} 2
HE! 2-6/VI1949 2
| |
16—20 | 26-30/V 1948/ 2—3
HE, 7—11/\11949‘ 2—3
| |
. |
21—25 |31/V 4/V11948; 3
HH| 12-16/vi1949, 3
[ |
!
26—C0 | 5-9/V11948, 4
H EI] 17-21/V11949; 3—4
: \
J |
31—35 | 10—14/V11948‘ 4
HE| 22-26/V1 19491 4
36—40 | 15-19/V11948, 5
Eﬁm/w 1/VI[1949 4—5
\
41—45 i 20 74/\71194& 5
H Ei‘ 2-6/V1949) 5
| \
46—5 ‘ 25- 9/\[19484 5
HBE| 7-11/V01949 5
51-—55 ‘3’)/\1—4/\’1[1948' 5
EID\ 12-16/V11949] 5
I
\ |
56—60 | — =
HE, 17-21/W1949, 5
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Injuries of the worms caused by predacious animal enemies which climb up the food trees.

EIH U & 3 I
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of each eriod
period p
—m— e
|
150 ! 38
150 | 47
|
|
12| 9
103 [ 28
‘J
103 | 5
75 | 7
98 | 9
68 ' 1
[
|
89 | 4
67 | 2
85 [ 0
65 | 0
|
85 0
65 | 0
|
85 | 0
65 | 0
|
85 0
S i 0
35 0
65 c
85 0
65 | 0
|
|
65 0
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47

47
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Table 4. R HEE H T L 2 HERK

Injuries of the worms caused by flying insect enemies.

i ES AU — T
’ L) o g e | DUEAHIC RS mf};ﬁ”gg f
H % Number {\Iunqber FETRDR | Per Cent T;‘ef C{ant (flf;mx;laﬁvé
Days E£ A H 4 |of worms diminished [Cumulatlve diminution diminution | percentage ftf #
after Date Instar| at the during I number to the tox}.heo ] p of €€ | Remarks
Iibera- beginning diminished | number of I TITR
tion of each e:;(i:hd ! worms at the n%?ﬁ;e?f ] diminution
period perio i beginning of releasec? ,
_____ O S S ,,!gecmier,iqi R S R
% % %
—SHH 11-15/V 1948 1 150 24 24 16 16 16
© 23-27/V 1949 1 150 8 38 25 25 25
6—10 16-20/V 1948 1 126 5 29 4 3 19
HEP28/V-1/V11949] 1—2 112 42 80 38 28 53
11—15 21-25/V 1948, 2 121 3 32 3 2 21
BH 2-6/V11949) 2 70 11 91 16 7 61
16—20 26~30/V 1948| 2—3 118 6 38 5 4 25
HE| 7-11/Vi1949 2—3 59 9 100 15 6 67
21—25 |31/V-4/VI1948 3 112 4 42 4 3 28
HHE! 12-16/y11949 3 50 23 123 46 15 82
26—30 5-9/V11948| 4 108 16 58 15 11 39
HHE|] 17-21/V11949| 3—4 27 7 130 30 5 87
31—35 10-14/V11948] 4 92 13 71 14 9 47
HE| 22-26/vi1949 4 20 2 | 132 10 1 88
36—40 | 15-19/VI1948] 5 79 0 71 0 0 47 ‘
HF 27 /VI-1/VI[1949] 4 18 2 134 11 1 89
|
41—45 | 20-24/v11948] 5 79 0 71 0 0 47 { g‘%gﬁaﬁ/ VI
BH 2-6/VI[1949 5 16 0] 134 o] 0 89 2 H
46—50 25-29/v11948 5 79 0 71 0 0 47
48 H H9/VI
7-11/V[1949] 5 0 o | 4 0 0 89 {M' /
HE /NI | 13 b
5155 [30/VI-4/VI1948] 5 79 0 71 0 0 a7 [ REY
EEI‘\ 12-16/V1[1949 5 o] 0] 134 o] 0 89 AT
‘ - | ]
I i
56—60 | - | = — - = — — —
i S56H H 17/VI
17-21/V1949, 2 3 89 [ o8
EEI’ /v | 5 0 i 124 0 0 AT
I
S R R R o L R A S
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Table 5. HE#H iz &K TF e X 2R D E K O WRF
Analyses of causes which affect the diminution of the reared worms in the field. 1950.
1950 FEEE
R e momow »ow
| i %
! %ﬁgﬁmiﬁl’;%j‘l)é z%/} i' Numjber diminished during each period
24 g | t —
PSR | | Number of er Len \ : — :
Days after | HD | wormes at ‘dlrr‘um;ltlon ;}jc/J e oM EQ‘J. By A v X
Iiberation | D&t€ the to the ke Total Number diminished by animal enemies
! 'begmmng Oflwnol;-zrﬁgeart ?}fla nuxgbaer B R e L
1 Ieach period beginning of| diminished | PisIlssE) RISy 81 ;}"/ WAE B #H ;Uﬁigﬂ;r\‘%
‘ | each per1ocl ‘ | Araneina Vespidae I{eduwdae Birds | nknown
; % | | % | I % | ' % | "% %
1— SHE [15-19/V 150 ‘ 23 34 210 14 ' — 21 1= =tz
| ? i ‘ | | ! \
6—10HH (20-24/V 16 ! 26 30 )I 14 12? L — 9 8; — — 7l
i i i | | i |
N—15HF (25-29/V 86 50 I — = 250290 7 8 — —| 1|1
i : \ I | ! I
16—20H F 30/27“ 43 91 o — | — 1 15 B2 8 @) 50
. | | i : '
21—250H | 5-9/VI 4 . 100 a0 —"—“ slio) — — — —] —|—
‘ . i \ | i ! i |
i Remeark : ARGzt 7 v Bz X b ik Lti)@%
Table 6. 31/V (34 XJJEE"&ZJ‘JCﬁﬁJ L& o R
Per Cent diminution of the worms which released at 31th May (3rd instar). 1950.
1950 4
| I 1 - T
i | EHEHE T [
| | g%iﬁ’?"“ & 1 | Qe ey |
vt | BB g XTI T & | BEHO%
H # ‘ H H : ?1 urnber Number %’ﬂ {5(1’/ Rl dPer Cent Per Cent Culq‘mlative |
Days Lk = of worms ldnmmshed) umulative diminution diminution | percentage | i =
after Date | Instar | at the = ring | number | to the to the of | Remarlks
Iiberation \ i beginning each \dlnnnlshed‘ number O}fl number of | diminution |
i ‘ | of each 1 period | ‘worms at the] “ - 0 ‘
| | | period | beginning of released ‘
i | ! : I each period :
; | ‘ % | % i %
1— SHHEPBI/V-4/Vi] C—4 150 123 ; 123 82 82 [ 82
| i ; | |
6—108H| 59/VI | a4 | 22 26 | 149 % | 17 99
| a | !
1—ISHF| 10-14/V1 | 4—5 | 1 1 ‘ 150 100 100 ‘ 1CO 14H H13/v1
| B | ! £l
Table 7. 16/\’1 (4—54}) YJJH‘%&ZUEJ L et e DR R
Per Cent diminution of the worms which released at 16th June (4—5 instar), 1950.
(1950 ffEE S e
| ’%‘ﬁﬂh e ?S’) : Z'_"‘\ i
IS L gy DRI ij 2%% a "
B Ryt R U D & | B
% . A H |4 H lof worms HI.\Iugnl.)er gljn{tll;tlve diminution : r Cent !Cumulative ‘ fig £
af?Zf Date Instar ! at .thq 101:;:1121;;&1 pumper | tothe | dlrtlz)lrf;}ll’gon ‘l percg}ltage ! Remarks
Iiberation  beginning each diminished \I number ?f ! number of | diminution
of each eriod 'worms at thel wormes 1
period p ‘beginning of]| released :
I R A S A S 7’eaghiger10dl R
‘ | i | | | % | % | % T
1— 5H E[" 16-20/VIL | 4—5 150 | 14 14 i 9.3 ! 9.3 9.3
6—100 F! 21-25/V1 | 4—5 :‘ 166 | 4 ;‘ 8 2.9 | 2.7 12.0 !
*N—ISHH26-30/VI | 5 132 > ! 8 o | 0 12.0 |
I6—20HH -5/ |5 | a2 0 f 8 o 0 120 |
21—258H eo/m | s | 132 o | & | o 0 C 20 2HH ‘O/W
‘ | L | i | [T
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Fig. 1 PBXBIREFRDE 1948 EHH

Cumulative percentage of
diminution in each treatment, 1948.
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Fig. 3 FBRXKBIREHE DR 1950 FHH

Cumlative percentage of diminution in

each treatment, 1950.
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Fig. 2 HRXBIBFRDE 1949 F£H7E
Cumulative percentage of
diminution in each treatment, 1949.
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80

o Larvae were released at the hatching day
w 3rd instar larvae were released
A 4-5 instar larvae were released
o 4-5 instar Jarvae were released
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B Kk | BB
A XHHB[X  Test plot of open rearing (Control)
B, C: &R T-LISC X BHEEX  Test plot to examine the injuries owing to the non-biotic
D, E: @EMEEWIC X A 8K Test plot to examine the injuries owing to the predacious
animal enemie which climb up the trunk.
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Jiro Naxamara and Shinzo Krrazawa : Experiments on rearing the Japanese

Tussah Silkworm (Ancheraea yamamai GueriN) in coppice oak.

Résumé

From the old time, the Japanese Tussah silkworm (Antheraea yamamai
‘GueriY) has been reared in the oak coppice in order to harvest the cocoons.
However, the amount of the final harvest of the cocoons was usually very
little, because the majority of the released worms were destroyed by many
-environmental resistances.

The writers had carried out the field experiments for three years since
1948, in order to analyze the causes affecting the lives of the released worms
-during their larval stages and obtained the following results:

1) When the worms were released in May, they were attacked by the
following predaceous enemies :— ‘

a. Spiders and insects which climb up the trunk of the food plant:

Araneina 10 spp. Formicidae 2 spp.
b. Flying insects: ‘

Vespidae 5 spp. Reduviidae 3 spp.
c. Birds:

Corvidae 1 sp. Fringillidae 1 sp.

Sturnidae 1 sp. Zosteropidae 1 sp.

2) The number of the victims of spiders and ants correlated with the stage
of the worms, and decreased with their growth. Namely, during the first five
days from the day released (middle of the first stage), the worms were severely
injured, but as about 25 days passed (worms in the third stage) the worms
became free from the attack of enemies.

3) The damage caused by the flying insects increased remarkably from the
latter part of May when the worms were about the third to fourth stage.
Majority of these victims were attacked by the several species of wasp, belonging
to the Vespidae. Then, the damages decreased in the latter part of June, when
the larvae of the wasps entered the pupal stage. So, the amount of the damages
seems to depend on the quantity of food taken by the larvae of the wasps, but
not on the stage of the worm.

The entomophagous assassin bugs (Reduvidae) attacked the worms during
10 days from the hatch to the second stage.

4) The kind of birds which attacked the worms and the degree of damage
by them were different each year. But, in general, the immature worms were
preyed by small birds, as sparrows and white eye, and the mature worms were
eaten by grey starlings and crows.
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