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AREROKE LD 5 LM FRIEEOBEH L T5 L 2513, MOREEL R oTHIEE L TR
RRGERMEDLDZ L TH D, BETRIASFHERCREEL, EROPRCENLKEY 2R THE
BB, 74 2 OPRTFHRECOWTUL, TOEER IORRECOVLTEHELALMEIN T4, &
HERDOBITRICTOVLTURIZE A LTI TR,

1939 %, BRI /NMUXBERKRZLRIMKRET (=Y 7 A OREE L TOGHANMECRT) 28
L, BREROYRTFR OV THE L Lo ZBEXLOBRCARDIRBOBERTHS.

RRRETIL ) CHIc ) THEY LTTIOLEARBRBAERK, THERBRSRES)IZ=ML,
WLDORMOF LT H b LSBRERR, EFERBRCHLELL Y BHOBEET S, $FE
A7, FEA=OREIEERTFETERETCREC L, HFCRLTR#HOBELRT S,

2. WRFREFONEZLOME

R Uk IR oo B A B 5 8% L OBV STEMPELL, DFLEIN B IT X 5 &, R4 &4 Protozoa,
faFHi@ Sporozoa, %+ A A Y 7 H Neosporidia, /NaF s Microsporidia, / ¥ < B Nosema iZj8
L, O ECLREMKITF Nosema bombycis NAGeL1, 7 A ki Nosema sp. (K&, 1931) Y
VA~ BRKLF Nosema sp. (UL - M, 1954)7¥hb b, 205 bLREMBT (Nosema bombycis) O
BN ERLLLEATHIR, 7 AV VYHREFEE LTS Nosema sp. X7 Ay VKT (Nosema
kususan) L{EFRL, ZFlovHH L b E LK Nosema sp. 1IRBEBPTFR7 A9 VBT L T
Wik, KX, BBERENBRDDTY 7 A VAT (Nosema tugakareha) L {E¥T 52t 15,

3. B B F &

1. HREHTRRE

AR e BRI R E 413 Nosema bombycis &+ N. kususan & Tl 5,

FEAVABIOY HH L~ L N. bombycis (3B ARRBRKEREDNHAELZIT RO D
DT, MTORFERIL 8% Thol, TORMEA LD M =22 FE, RRGEERCIOTHLD
DT, HEHFHRETEAVHZ Lt L,

1 @) FRERBLARAFAZEE
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N. kususan OJATFIIEHNO 27 2 v D, VHBRENSDEERELLCIDTH S, BEBERBEIIA 2
%L CIRE 2 e

faFa2HEELOMET 2B, FETENMOSHREL L ool THIIBRNFREEIIFEEH
T2 LENNARCTHED, FEHOHEIITERENTEAM LD TE1DTHS, BT HEFD
WAL DIIRALRENO L WRTASEBCEBONEH L TH 5,

MR TIRERIIERT 5 LIBRTHOT, V VP AR AR TARECIRL, FERcELTLy v
AR WA FRBIKIC D 2 TEH L.

2. EERE

BT HRREEDOFENDBAZLTHAE LR T ebh 30T, FREATRECREIOL T LR

AR 2% X 5L,

BEERRCER O TRTORFRBRE B 2R\, TORFRYFR L. TFHRMLL 6% OBEE(LK
FRLkH» YD 1% BRE DD, BERE 0.1cc TOLOTEAL, FOhRHKERTFXEALT
23~30°C KfFAH &%, # 10 SMBCESSIRELZ T2k, T L THAROHd D& faTFe L
TREOHEL TN,

JaFoBEF RS IORTFOBIRD X 5K LTEDI, FFHTRERL 4~5 AU L2FET
BLENMETTHZERKRELT, 1) FTYHHED 4~5 HEOAERSHOLHAY, 2) KLz D
BEBLCREIOTEDILETOREBLREL, 3) CORBOPFRLBEEORTFEZEED XS5,

L LTIREDS WG ERTROREN VL Db TH 5, BENRKIL kDL EED
FTAREEOENKREL R, BEDELXRVWKDLLARNEOL ZLRILABDT, LN TREGKDF
NNFE2 BIER LD, FREEXNDIRTEREOTI NI TTLOT, BLBESELRVKDLS
b THBN, BEAKEOLD, MFEEZIUETI2HADOMRENKES LD, FLBREOEOEIRTO
BECBIRAD DB, 0.1 mm® hDORFDOEA 10,000 kKixidz 5 & H2X L RBALEBKOEL D
FOHRLTHZEIXTE IR\

BAED X5 il o CRENBEERBPUIRER DI VCIME L TO 1SR TR T 2 /v D
T, EREBIHNMS L D 2 MUBOYHRICH LT X5 L, Tithbt eh v Tk 2~3 i
DHHRE, YHHVATEIMOHERE, <Y h LT 6 i v,

JaFoBu Teoma MERFHIBC I DOTHEL, RO X 5L THERERE 2L Ok,

ThbbRERFARKE A UEROREDORTORAKE 2LV, IEREIT5H, 0BG, BT
BRI RN 03 S REKCHBECRAT 5, KIZ Troma MBRF-HIFTRAK 0.1 mm® pOfETF
DORIFE Lb R, ILIREHER, HRERE, 1HTOORER AR L OUNEREDEREK L 2]
DI,

LETOOEBROWKE L, ZOFREENIRTFORBETRbLERREIRDOLRD TH 2D,

() HEAV~DBE, 2 YHHRICH LTORELL 0.05 cc (50 mm?®) , I 5,000,000 « 2,500,000 *
500,000 * 50,000 « HED 5 L3k h L L, Fic3EEIBICH L TIREL 0.05cc (50 mm®) T, RET
1,000,000 + 50,000 « XD 3 3D & LI,

(b) YHH U DOBEIL, KB 0.01cc (10 mm®) TYEL 100,000 + 10,000 « NFED 3 L H
L L7
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(¢) =2I v OBHTIE, WEIL 0.01cc (10mm®) TEEEIX 1,000,000 - 100,000 « HHED 3 L3
el

TR EOHOEL, A EHLVATIIYV VIDE, YHALAATILIEIDRE, ~VIUVA A TE7H<Y
DEZHRIZ, Y v TOET 3.5~4X1.5~2cm HLDIRIF—E LI DX EY, EMNOIETICHD
—WBEEFTCFA7TIXELD, €I TREOHFCLEIN 6om ORIV LD, 2.2em HLD 23
BRLUTNILE»Z Lo OR MG, 7 =Y ClREEH 9om D 2 X IEROETICE O—T5
HETTHIROL DR, ZhbRnTFhdERCHilFfmLEE S CREXE &R, Lih
X 5L,

BERZIIND, TRIhAECEEOTHCREME LAV, FREVEILEDRVIIR, ¥
DEMEELEZRCTEREDO LI, kY v ITOEOBEIEZG YR THBEO LI
BEOSEIEX 10em, EE 10em O ¥ — LD LDV LDOAN, EEEIETHELYHEY 1H
FTOUhTHAE IR, WEKI, #ERLABOBEAIKLRE>D LS,
BEOLLEYLFRCKLOLALE, LEBRIICAELHEHCERRAL, U#goR A% R
BT LTz,

3. EHEBH
FAHOBMIFEROMEE THHH, YFH v~ OBFIMELTOGHRYER LD T, RPHOMT
EREFCHELTHAE L, AEEORBEXARL LB L, FEREE LA LENRIORDY, K&
RERE TRATEOHT AR L Y BEOZENDIL, EPHREIAICTL S FHESE O S 1 E LD
Pl

4. FE DL (Malacosoma neustria L.) (Cx3 DIERBRER

FEHVARFENLRNES T, BURBHFAEEY T APV DT, ZOREEOTE
14E HIZIX N. bombycis, & 2 £ HW&IX N. kususan OEBREBRE 77007,
1. Nosema bombycis DEERR

(a) & ¥ :ACH v HRIBINERKEHROY vIORDPLERELLLOT, F1IRBROI O

2IGRTHY, F2RROIDOIIMYRTH %,

N. bombycis DIFFRATBO L BDH, KEBRELLHED 50730 T, 1953 FRSEHHRL RIX
98% DT TH5,

(b) #HBEAB I FH 1R 1954, V—21, F2RBK 1954, IV—30,

FIRBRIF En v 2HE, F2HBRIIA D V- 3EE, & 50 HEHR,

(c) FHEHE . AFFACBLTHBIEMDO 2EIL 3~4 BIC 1 BERELToV, BrELIE L
WEHEA B LEBERRE L, SBXKTRERELREY LT, B2 Oh THEER O b O1ES)
PRAERTRENS LA ERD, AROBMELHFERIBEL TE, ZOHRIEBRTFOEI
FR LA TR L B AR TR L.

(d) ZRBR&EE 5 1 RIN. bombycis %BELIBAEOA EH v OFBERRAY 10 HE J2cEr
Hic-ERR 1R Tho, TibbMERO L DI1T 42 A BIIEEI KL OLS, HEEROL O
REBOBHARY LLBC, EWAIRIGBTEIRLLEMTICEL LV DA%, 50,000
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%1% N. bombycis ZHEBLICHEDOA € H v FHEAE
Table 1. Diagramatic representation of the results of inoculation experiment
with Nosema bombycis to the second instar of Malacosoma neustria

. . ¥ it a ¥ Ei
&8 ° % psy i} i No. of spores inoculated
Days after Control —_ ;
inoculation 50,000 1 500,000 2,500,000 ; 5,000,000
|
10 8L D | 7LD | 11LD 6L D . 5LD
» 2LD . 5LD “ILN | 3LD
1LW ‘ 4L D I 2LW
2LW 2LN 3LN 12LN 9LN
30 3PH 6LW S5LW 1LW ILD
ILD 1LW
1LW I1LN 3LN 4L N 1SLN
0 27PH I1LW 4PN ILD ILW
3LF 1PN
2PN
6L F 6L N, I5PN 6L N 9L N " 11LN
50 S3PH 1LD, 1PH 9PN I1LD 3PN
2L F, |
60 4L N 3LN 1LN
T |
168 18 i
70 79 19 !

Gr) (83,6, 9, 20 &R L)
D L.P.A. %@ (L), ¥%h& (P), BR (A) 2577,
2) LN. RFRICL DT LcS®, LW. FE- 1700 LcgR, LF. F4E=
CXDFTE LR, LD. ZOMOFERIC X hFT-Licyl, PN. ETHRICH Dk
Xe¥, PH. BHFRTHLDEIDIILE,

BRERO SO 2 HIE L@ BB TRLE LT LEDR, 20X 5 RFKIRBEN KRR L
THLZATH D,

FIRROLOLE 1 KRB L ZEFROBBLY L), EEEE VLRI AARIFIEE LichOnt
Hotz,

F2RIEHB O LT HY TP CTRHNIERTH S, N. bombycis i X ZIHLFHE TORRE
B, FEBERMCKELEMIRORVS, BFOLATENSWECRHICERT 5 & b
5o BRTHRUADOETERE LT, $RBRCRKLFERS XOFE - FRIZ2DONREL, FOEMHE
b, FE A=k IOREFRR LT X 5O TH Ok, K{LF I B i Bacteria KX 50T, %tk
CXBbDEADLNI, FhE FIk vy & Ao F) 7 4 F (Rhythmonotus takagii) ©, %t i=
ZhA4 s 7w o= (Pales pavida) Th %,

TERECHEREK0.5cc ML AT I TH 281, ZOWE 600 fEOEMBHFETREL T 1 i+
DITFEEDE L, TDOEL > THENOBRFRIEGEOREDHMNNEMEE L, BROBELY KB L,
FEBEBRTORMNS\MEY, 1 HEFORTHNS KAEAELR LT b,

(&) FHEZARD N. bombycis XS BERPEOHE | A+ €h L~ ORERRO/LCIZHEFI X
VEEA=ZL LD SDONH DD T, ThbHElz ARICHT % N. bombycis DFHEMLCOWTORE
RFROLBRD LB D THD. B UIcFESZARYIHSKTT I OLLTRET S, ~vravy
FU7 27T, DFEREIDHBLELOD S bERZHNIEOTEPULTE R ORH DN, ZTD
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#o2E FEHLARHTB N bombycis FaFOEOEBRIRC BT A0
Table 2. Causes of death and the number of dead larvae, pupae and adults in
the inoculation experiment per os with the spores of Nosema bombycis
to the 2nd and 3rd instar of Malacosoma neustria
£ 1R B OB 2 R Bm
Experiment-1 i Experiment-2
% A R [ i | ERETR
Cause of | Stage | % [ | B B M T oK "% F@ | No. of spores
Teath die% | No. of spores inoculated ‘ | “inoculated
Control | " Control : o
' 50,000 500,000 | 2,500,000 5,000,000 . 1,000,000
I i e -
| i
ﬂl{arvaﬁl o | 9 i 16 29 34 0 28
| |
&g ¥ ! 1
ORI Pupa 0 t 15 l 13 7 3 0 2
Nosema !
. bombycis ’W‘Adult 0 } 2 | o 0 0 0 1
| |
2. ! i
Total 0 l % 02 36 37 0 31
| | |
H 33 N. bombycis DRFH#FEOE@BLIcA D L ~DHR
T ER I VBB BT HHFERTORE
Table 3. Density of spores parasitized on the larvae, pupae and adults of
Malacosoma neustria inoculated per os with the spores Nosema bombycis
I E B® # 2 K B
| D # iment. imt
T ?Etﬁfi%l Experiment-1 Experiment-2
No. of 5 | g =B T s | N e
spores ina_| Stage w ‘I No. of spores inoculated ! Al e ocul:ft% d
microscopical . i - ‘ — e
visual field ! died | Control l 50,000 500,000 '2,500,000 5,000,000/ Control | 1,000,000
| T T "
L 17 23 | 20 . 14 01812 17
0 P 10 1 0 | 0 | 0 | 7 1
A | 23 0 o | o o ! 20 1
L 0 0 1 ' 1 o |, o 0
1~ 10 P 0 0 0 ; 0 0o | o0 0
A 0 0 0 0 o | o 0
|
L 0 0 1 ’ 1 0 | 6] 1
11~ 30 P 0 0 0o 0 0o , o 0
A 0 0 0 | [¢] 0 | 0 0
L 6] 2 2 l 5 4 0 6
31~100 P 0 0 0 | 0 [¢] 0 0
A 0 0 0 I 0 o | o0 0
l
L 0 4| 6 7 1o | 0 14
101~300 P 0 2 ‘ 0 | 0 6] ! 0 0]
A 0 [¢] 0 | 0 0 | 0 0
| !
L 0 2 4 11 11 : 0 7
301~600 P 0 8 6 4 2 ‘ 0 1
A 0 0 0 0 0 | 0 0
L 0 1 2 4 9 ’ 0 0
601~ P 0 5 7 3 1 ’ 0 1
A 0 2 % 0 ! 0 0 | 0 1
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#4% N. bombycis OFHROFEB LA EH L ~D
etz AL N. bombycis DEHE

Table 4. Parasitism of Nosema bombycis to parasitic insects of Malacosoma neustria

&= 1 A 5% £ 2 R B
Experiment-1 Experiment-2
A= AR OREH TR
Species of parasitic b <] }%NO o?spori@s inoc%ulatedﬁ %t & | No. of spores
insects i inoculated
Control |5, 600! 500,000 2,500,000 | 5,000,000 | PPl |1 600,000
=V AT S \
YEYT A F Infected i
Rhythmonotus |~ & F 0/3 4/8 ! 3/5 1/1 3/4 0/8 7/12
takagii Total No. ; l
&
HA 2 i
puyvis % o/3 | o/5 | -/0 -/0 -/0 0/3 0/1
WCs
ales pavida Total No.

() HFEAFOBHRHNIIS A6 B~5 A27H
H = ORI 5 A28H~6 A 5 H
RICIL N. bombycis DITFHREUZAD LRI, DA 2/ 7 v o O AT FREEIEZD b hich
o,
2. Nosema kususan DIEfERHR

(a) &8 #

AEHVADHRIAETFHZHERORRKD A 7 hHIRE LIy, ®IIEBRKERDO Y v IOk
O, 2B I3 ME CHRRETCHAE L DO TH %,

N. kususan DRZFL 1954, VI—19, AEFHMED 27 YV OKRDLHRE L7 AR X D FHEEL,
KELELICDDTH S, RREMDOIITORERL 93% Thol,

(b) HEEAR HF1RHR 1955, v—21, F2RHK 1955, V—2,

(c) BEEE F1RRIALCHv-25H, F2RBTACH v 3imH, & 50 8,

(d) MHERH: FERCEL, ZLH035 b2 AR 1E L WOU CRED B LTI, 5
B9 BH,LHK 10 B, T7chbbEMNTORRIMNCITE I L Hia L

(e) BRR#ER N, kususan OFerd, N. bombycis DHEBREBRFER L IISH L X 5 REAXTL,
AR L RBEEX D DILRENBND LABCLEA LD, Lo bERETHEAETIE L O
A< Blbhic,

RO DI 5 A 21 BICHBIRIL U, Ktk 10 AM <OV CRER KA, B L b O
RO CHBER, 6 AI3HIAE THRTLT, DVRMEESC LA CETRIEET 5 b0
bHot, FRWEELTIMELLY, WONSKEL0, BESS GOk L EE TR ERIES
b DI ¥ ADT,

RICFEEORH, FRE JCREEZRTTHLESRBIVE 6RO LB Thb, “hiC kb LR
RTFROLIC IS, VARILHEVEDLLT, WThd LSBRRL TS, Floo DR % N. bombycis
EERELIBEIT HR5B LN bombycis DHAIL, DIHRBIIYEBICIZ L A LB LA, N. kususan
DHEEIL, DRI LT B2 HERICETT 2 032007, S XML, SOIRBEkD
BES LT %, N. bombycis TLIEEREIGT B 50,000 KD & D 72132342 2 RGBT feofe i
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5% N. kususan B LIBEDOF € o v HHRER
Table 5. Diagramatic representation of the results of inoculation experiment

with Nosema kususan to the second instar of Malacosoma neustria

. ¥ i fia F
% & H o bl & No. of spores inoculated
Days after Control
inoculation | 50,000 500,000 l 2,500,000 ) 5,000,000
10 . iLp | | Lo |
| 1LD ILD | 2LD ILW  ILN
20 | 1LW l 4LW | . 2LD
| i | 2LW
4L D : 14LW 13LW 3LN 3LN
30 11LW | 4L W 8LW
ILF |
26P H 4L N 2LW 8L N 6L N
40 17PN 18PN I1LW ILW
19PN 11PN
6PH 2L N 2LW 3LN SLN
50 11PN 9PN 7PN 8PN
18
168 ! 108 118 3LN 1LN
60 9¢Q .49 59 118 2PN
‘ 79 78
5%
7 15 ‘ 35 | ) ; 48 38
69 9¢ 39 I 29 39

() ARFELIHEFEOBWAIL Table 1 #2HOZ X

#FEE AEH LTS N kususan JAFOFNEBRBRIC KT BT OFLH
Table 6. Causes of death and the number of dead larvae, pupae and
adults in the inoculation experiment per os with the spores of

Nosema kususan to the 2nd and 3rd jnstar of Malacosoma neustria

) 1 ES B T g2 B B
Experiment-1 I Experiment-2
VA AT | BT R
Cg‘éz‘:hOf S(;iae%le X @ No. of spores inoculated R Noi.ngéuls;)t(:(‘ies
Control | 5 100 )500,000[z,soo,ooois,ooo,ooolC"nt“’1 50,000 | 1,000,000
G IR |
| |
Larva 0 | 6 | 0 | 17 16 l| 0 1 9
R ‘ | |
& ' i
BRLT R Pupa o 2 | 3 1 3 : 0 3 10
Nosema - | | |
' [ ! i
Fususan | "y 0 0 ' 26 | 24 | 25 18 i 0 | 25 22
i . i
Tetal 0 i 34 ‘] AN 37 0 29 41

ThHh, LrbEITSETCRELRIDA,
BRTFUN DO RER & LT, FEAFAKBIE HD, BhCFE- =, BLRE, BIURER X
BADNP LB 0N, FEAFII~Vr A VY F Y T £ -3F (Rhythmonotus takagii) TEHE =X
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A a2s 7wy Sz (Pales pavida) Thofz,

ZRBEOGBROMEKESL 5 A 20 BRAE LA, hic X ? e BEECh LEBX O b DIXRE B
RT3 CGE7R), 7RHIERDBRTHEBXO L DXEBEMOERSNREL L, &5 LiERGR
REVERENEVTHDOT, ZORETERERERLRVIDLEZDND,

BRI T DE &M & ARICE JIFTHEICOWTIE, N bombycis ORI LA UL EBEROG R
B Lredd S Fitik N kususan OJFHRDONBEEHNEIDI, EREERTFESSZ 0N
BEH U7tk S F IR MR TFO R D S WOONBHHARR LIz, FE- =20 TUL, b Trilrdo
BRI CHoIh N. bombycis DBE L RBCHATFIIRD LRI, DR (588K,

BB7H N kususan OIFEFOFERELICA CH L ORERE
Table 7. Body-length of the larvae of Malacosoma neustria

inoculated per os with the spores of Nosema kususan

. o g 1 R R Z 2 R B
Nﬁ !5% éﬂ] Experiment-1 Experiment-2
~._ No. of Exp. i B E TR
. ~ | #O® B’ T K
ﬁgt?s“r s for\\\ " R No. of spores inoculated * g NofngguTSSJ:S
investigation L Control s 000 lsoo,oooiz,soo,ooo 5,000,000 | ©°® 50, 000] 1,000,000
& & 3 E H K !
No. of larvae measured | 52 34 ! 31 41 34 38 29 43
B K !
66 60 62 58 56 60 | 62 54
Max. !
& &
(mm) . %ﬁn’]‘ 32 26 22 18 14 26 | 28 22
Body lengt ) !
] Ted | 4 49 ' 44 44 40 7 | 47 44

(E) 81RO b OILHEME 30 HH, %8 2RROSOXEME 19 HHOEELRT

$F8%E N. kususan O TEEOFEM LA I L ~D
KMz AHE N. kususan OEF4

Table 8. Parasitism of Nosema kususan to parasitic insects of Malacosoma neustria

5 N g 2 B OB
Experiment-1 Experiment-2
FatEz ARORE BT
Species of parasitic x| *ENO o?spor)?s inoc%ulated& %t H& | No. of spores
insects . inoculated
Control so,ooo] soo,ooo’z,soo,ooo 5,000,000 | Control 50,000’ 1,000,000
VA % %’éd
¥ NV 7 437 | Infecte
Rhgthmonotus | & % 0/12 | 5/14 | 13/21 6/6 9/11 0/13 | 6/18 6/8
takagii Total No.
& B
A3/ Infected
9‘;‘7‘//.“;"— ﬂ— 0/1 _/O -/0 —/O —/O 0/1 —/0 0/1
Pales pavida | 181 No.

() FEAFORHNMLS A10B~6 A4 H, FE-=OBiHEEHX5 A208~6 A6 H,
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TEUHAD N. kususan DIIFUREEL N. bombycis D4 » R, BEERTEI HTIZY 1 880KRT
&L AR RbhA: (9%,

9% N. Kususan ORI THENEBLIcAEH L DEHR
L ER IVRBRECBT 2HFERTOBE
Table 9. Density of spores parasitized on the larvae, pupae and adults of

Malacosoma neustria inoculated per os with the spores of Nosema kususan

B o % L £ 2 & B
M OF K| Experiment-1 Experiment-2
No. of spores | Bt & % A ¥ OB B F ¥ o m ?I%OEOE@ sp?re?
in a v No. of spores inoculated ¥ .
. . Stage inoculated
mlf:roscoplcal . & Control Control

visual field died 50,000 | 500,000 | 2,500,000 | 5,000,000 50,000 { 1,000,000

L 18 16 23 7 13 16 21 9

0 P 0 0 0 0 [¢] 2 ] 0

A 32 0 0 6] 6] 32 0 0

L [¢] 2 0 0 1 0 1 1

1~ 10 P 0 [¢] [¢] 0 0 0 1 0

A 0 1 0 [¢] 0 0 2

L [¢] 1 0 [¢] (0] 0 0 1

11~ 30 P 0 0 0 (o] (0] 0] 0 6]

A 0 3 1 0 0 0 4 2

L 0 3 0 1 7 0 0 5

31~100 P 0 2 0 0 0 [¢] 1 4

A 0 5 5 0 0 0 8 11

L 0 0 0 15 8 [¢] 0 2

101~300 P 0 0 1 0 0 0 1 6

A 0 13 9 4 5 0 4 3

L 0 0 0 1 0 0 0 0

301~600 P 0 0 1 1 2 0 0 0

A 0 3 9 18 10 0 2 2

L 0 0 0 0 0 6] 0 0

601~ P 0 0 1 0 1 0 0 0

A 0 1 0 3 3 0 0 2

753 N. kususan OBEERBRTIE, MBLALIICER L IENLILOT, ZOICOWTHETOH
EXBRE LI, KESOBCHERTORTIREDLR (8 10, 11 £),

ZDIDSERIZDONTHE LI L 2H, # 12 2D X 5 iR e B, ThbbRHMEMEBRE LI
ERBEBROAEATERSCIIDORILHTIE N. kususan ORIFHHLACEDLNI: (B 13, 14 &),

SMEREFHRDDOIBUIBNC I\ e, SHEHIZ4 A 10 H~4 B 13 A (1956 ) THh2t, Sk
LTabLABRERB LS, 10 AHSLWERREETS 5 bE DYHRIMFTET LI, Li L o
HEEBROCDDOIESRIERACHE TS 23 TE I,

LLEORBERERITE 15 RICRT LR T, N kususan FEERSEALEINL HMELEGRT, WE
BT Lo KE A D & DDA N. kususan ODRETHAHDONI, BED L3Rz b LT, #
HFREEIRRCRERET S 2 20 b
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5 10 F N. kususan EFELIcA € h v REALEIIO KRB
Table 10. Microscopical observations of the eggs deposited by Malacosoma
neustria inoculated with Nosema kususan
- 3 1 ES B g2 AR
\ OB Al Experiment-1 Experiment-2
~«._ No. of Exp. ” . T + E®E BT R
FEH N SEis . SE No. of spores
Matters for\\ xR No. of spores inoculated X inocula%ed
investigation
& \ Control| 55 600 lsoo,ooo 2,500,000}5,000,000 Control | 55 000 } 1,000,000
i
mooHs K
No. of egg-masses 9 4 3 6 1 7 4 3
B g5 08 kK &
No. of eggs examined 20 20 20 20 10 20 20 20
?fﬁ*ﬁ?‘%@fmb bh
D
No. of eggs infected 0 17 20 19 10 0 19 19
with N. kususan
ﬁﬂ?@%bbﬁ
LUy D
No. of eggs not 20 3 0 1 0 20 1 1
infected
) 1) #13RBMux 1955, v—21, H2RBUT 1955, V2B LALOT, ZoHEERAFL
B LId 0ROV THESERE LD TH S,
2) MRS 1956, 0,
3) HREIIRLNIAINE X b BIERCI O TR R /<,
4) FERERITFH 5,000,000 D b DILERIA DI d Dl e HRRIFA D TE
11 F N kususan REEELIcA € H VA REARINCEET BERITF DL
Table 11. Density of spores in the eggs deposited by Malacosoma neustria
inoculated with Nosema kususan
o o S 1 BN B g2 2 R B
\\ =R B OB Experiment-1 Exreriment-2
- No. of Exp. BEEETR
5 ™~ B O® Ml F K
R xR R st B | No. of spores
Matters for - ' No. of spores inoculated inoculated
investigation N Control s, n00] 500,000 | 2,500,000 5,000,000 | €250, 000 1,000,000
I S A §
No. of eggs examined 20 | 20 | 20 20 10 20 20 20
BRFORDLNIL DD
No. of e“ggs not infected 20 3 0 4 0 20 1 1
- 1~ 10 0 6 13 9 2 0 12 11
BRLTORD L
nado (208 | 11~ 30 0 9 4 7 2 0 7 6
FROBTFE)
No. of eggs 31~100 0 2 3 0 3 0 0 2
infected with
N. kususan 101~300 0 0 0 0 3 0 0 0
(No. of spores
in the twenty | 301~ 0 6] 0 0 0 0 0 0
microscopical 2t
visual field) Total 0 17 20 16 10 0 19 19

B B DED LR E » ATHRY %Y,

CHICHREEZREK 0.01cc 2Nk, 4% HKT

ISEELT, ZOWE 600 f5TRELL 20 BB oA RFH TS S,
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8 12 & N. kususan ZERBLIA €5 VA DEARIIO SHLR
Table 12. Per cent hatching of the eggs deposited by Malacosoma
neustria inoculated with Nosema kususan
~ ~ = 1 3 B I & 2 E B
\ A B A Experiment-1 [ Experiment-2
~No. of Exp. B ® | F % I ¥ 8 Rk 7 XK
#H oE B xf | No. of spores | 1124 | No. of spores
Matters for | inoculated ! L inoculated
investigation \ Control } 50,000 2,500,000 }’ Control 50,000 1,000,000
[ [ !
BEEE AR _ _ > _ -
Date of inoculation 1955, 1Iv-21 | 1955, Iv-21 | 1955, IV-21 ; 1955, V-2 | 1955, V-2 | 1955, V-2
= |
No. @f%gggsﬂeijan%ned 372 245 124 ! 272 231 192
N ot ﬂ;tc’fﬁd fégs 364 145 91 1 216 173 153
*® & 4t K %K .
No. of unhatched eggs 8 100 33 56 58 39
S5 b £ (%)
Per cent hatching 98 59 73 79 & 80
() »tAH 1956, W—10~13
13 % N. kususan RERBLIcA E D VA D EARRSCIIOKREER
Table 13. Microscopical observations of the unhatched eggs deposited
by Malacosoma neustria inoculated with Nosema kususan
. E3 1 ExN % 2 E
\\ 2 B Al Experiment-1 - Experiment-2 -
™ No. of Exp. B E AT K # E T K
< AN ® M No. of spores M No. of spores
i\;’? ttﬁ ?J - inoculated inoculated
Matters or Control | Control
investigation \ 50,000 | 2,500,000 50,000 1,000,000
Dfe % ifoc)?ﬂa[fion 1955, IV-21 | 1955, IV-21 | 1955, IV-21 | 1955, V-2 | 1955, V-2 | 1955, V-2
BB K K
No. of eggs 8 10 10 10 10 10
examined
BALi o
D
No. of eggs infected 0 10 8 0 9 10
with N. kususan
T\ H D
No. of eggs not 8 0 2 10 ! 0
infected

() AT 1955 48 21 Hr 5 2 BRERB LA € H L A REARIIO 5 bksbIlD—R
YEEEBRE LI D TH D,
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5 14 £ N. kususan REBELIcA €H U A~ DREALEBBT OHEE

Table 14. Density of spores parasitized on the unhatched eggs deposited
by Malacosoma neustria inoculated with Nosema kususan
\ 1 ExN B ® 2 E
=R B oA Experiment-1 Experiment-2
) L No. of Exp. EEBR TR ZERTFH
AE OB ® B No. of spores o No. of spores
Matti{‘s i?r S inoculated inoculated
investigation
\ Control | 55 000 |2,500,000] €Ot | 56,000 1,000,000
- |
#HOE LT
No. of eggs examined 8 ‘ 10 10 10 10 10
|
R FORD BRI H D
No. of eggs not infected 8 0 2 10 2 0
1~ 10 0 6 8 0 5 6
A F O DH| 11~ 30 0 4 0 0 - 1 3
b h 5 % O
CORBFADORRTFEHD
No. of eggs - 31~100 0 0 0 0 2 1
infected with
N. kususan
(No. of spores 101~300 0 0 0 0 o] 0]
in the twenty
microscopical
visual field) 301~ 0 0 0 0 0 0
it 0 10 8 0 8 10
Total

) RESEIOIFRE 4 ATRY KD, THICHEKEK 0.01cc 2Nz, £ELIKTLIERL
T, ZOW 600 FETRELABEOEIRTRTH S,

815 % N. kususan HEEE LA €H LA REARIIND

SAL Licgh D H b sk

Table 15. Rearing results of the larvae hatched from the eggs that
were laid by Malacosoma neustria inoculated with Nosema kususan
N - £ 1 R B % 2 R B
~ Bl | Experiment-1 Experiment-2
~__ No. of Exp. CEf T K BEmE TR
® R SIS %t M, No. of spores | % | No. of spores
Cause of No. of N inoculated __ inoculated
death % a Control| 54 400 | 2,500,000 €| 50,000 [ 1,000,000
ARG L '
Stage died 34 38 85 | 14 38
2 Larva # 0 32 36 0 13 35
BB TR s Pzi)a ¥ 0 1 0 0 0 0
Nosema e
kususan Adult 0 0 0 0 0 3
Tial 0 33 36 0 13 38

M) 1) HEAH £ 1Rk 1955, Iv-21, £ 2R 1955,
11956, IV-10~13

2) StAR

3) fEBAMRAR [ 1956, W-13
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5. YHH UL, (Dendrolimus superans BUTLER) [CHT %
N. bombycis 3; 1V N. kususan OIERERER

(a) & #
Y H A ARBRINERKED S BEHEENO € : hHRE LK 3 MHETH S, i N. bombycis 35 X
O N. Kususan OFFILE HCHROF € v LTH2dD rtB—FEDORTFTH 5,
BfEIE 50 BHFOR AV, 1954 4F 10 A 6 BITfTie 2.
(p) #HFEA
AL B EERBULBLRTO 3 Mg RICH LT a2k D T, BB X 5 IZLDIESDS
DOFAEE (10~20°C) THE LA, 11 A 16 AL THREE (13~16°C) B L, A 24 bk
2 IARBRIT LD, 19~24°C DIRE L 60~75% DBEIC R\ o It TFTERANRTHLIXHEP (G0
8 30 A LFESFEET) ALTL, WHIIMITTHZ L L
DX SR LTRERT e okd’, BHREMAC X D THEIL N. bombycis TikifEtk 31~159 H
T, 70 BRBCHRE DL IETL, N. kususan TiL 56~125 HT 80 HRIHBICE L Lic, RHENIRK
1387 A AORC kot d’, TR~ X 5 ICBEA PSR BE TCHE Licicdd, iy
BV DEHOFTH BREFFILIO € : OBHYRORHITHE Sleh2fcizdd, BREREFC X 55
ZER RGBT RV S hig ot
(c) HBRER
REAFERITE 16 BOZ LT, sk b e N. Kususan X b N. bombycis DFFHAREMKITHL,
ThIEEENL DO THERENS  Ie2 T 5,

#16FE vHIL~CHTH N. bombycis 3 X O N. kususan faFD
BEOEERRICEST 2R EOKE
Table 16. Causes of death and the number of dead larvae in the inoculation
experiment per os with the spores of Nosema bombycis and
N. kususan to the larvae of Dendrolimus superans

B & Iz +
No. of spores inoculated
7 B I B el
Cause of death Control Nosema bombycis | Nosema kususan
10,000 { 100,000 ! 10,000 ' 100,000
m kK F R |
Nosemosis 0 18 37 3 14
[y 1t bl
Muscardine 15 10 4 13 14
1t b
Flacherie 9 1 2 4 3
D fi
Other causes 26 21 7 30 19
it 50 50 50 50 50
Total

) 1 B Laria sp. 5 X OFOMOBLHRC L DFET- Lizd D,
2) ER{LIEIL Bacteria, &I L VBT LD D,
3) ZOMBEIELBbhBbDTHS.
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517 &Y N. bombycis 3 X 0% N. kususan OFLRBEEBF CLOCLDTH B2, N. kususan
X AT HRERIIS E AT L Twin\ba, N, bombycis & X AIET-REAEIIIES  OIFH 5
DH T, BHERTOR: FAEBTE L OBRICOWTL, FEREBRTENS B L >ThHNET
Br&L e AR RO A2, BERERIADLRILI DI,

# 17 & N. bombycis 38 X% N. kususan DRF2EOHERE L
Y H AV ADHRICET BFERFORE
Table 17. Density of spores parasitized on the larvae of Dendrolimus superans
inoculated per os with the spores of Nosema bombycis and N. kususan

# & Ha T E

1 BEORETFH e A No. of spores inoculated L
. No. of spores Nosema bombycis Nosema kususan
in a gmcroscopxcal Control
visual field 10,000 | 100,000 10,000 100,000
I
0 | 50 32 13 47 36
1~ 10 ! 0 1 2 1 7
11~ 30 ' 0 0 1 0 3
31~100 | 0 10 14 0 3
101~300 ; 0 7 17 1 1
301~600 ! 0 0 3 1 0
601~ : : 0 0 0 0 0
;—'i- i
Total i 50 50 50 50 50
6. =YHULs (Dendrolimus spectabilis BUTLER) [CHT B
N. bombycis 3% U N. kususan OIEFEHRER
(2) &8 %

=V H VA DOYHRIGENREBET»OREL, Che@EFENTISAMMAE L 6 MERTh 5,

N. bombycis DEIFIL 1955 EDOMKBFHEIC Lo THBLRER 7% ORERTTH 5,

N. kususan OfAFE 1955 4£6 BHRVFED 7 Ay vBE,ALOME L L DT, YK 08% DIEE
T Th s,

BRI 50 BT oMV, 1956 £5 A 11 HIZfTin otk

(b) HERZB

BRI PLTHBIILHO 5 bIRARK L BRBIITIZ LA LERVBD LRI DR, BORK
BrrbRENEDbN, BTEER CIREERD LFABIC.SE AW L i B EANE IS Ul &
18 RIIFBRHIG 1 » ARDOHEERTH B2, ThikXB L N bombycis %2 AT X8 d DO TIIRER
X gL THREERS DL, »OBERTOS VDR E—BIloTk), MERKK LT
1/2 ES 2T 3, L L N. kususan OFITHPRIZ L HRTENF LA EBEbRgd2k, Zh
X N. bombycis £ 9 N. kususan & X BIEROF R SV BRDZ L X5 LBbND, TOREREL
HBRITEAETSE DN TH Do
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BRITRIC & BIE I N. bombycis TR\ MAG CHMER 25 BHK, B2\ EGKT 68 HE (i
O KB, Kff 40 HEIBIKE T L, i N. kususan TIXHERE L TH 5 32~84 HC, 50 H
MHBCE T L, £ LT ThBERRTESS Z P REARE5EAL R LA, LaL, DSk
TRCELRVD DO TREDORFOFHEEI BN, HBKILTCREBML VI 2hbb T, ZREo
EFERELEY, HSEBRTHLHEETHHANS S,

2 18 & N. bombycis 33 X U8 N. kususan OfgFAEOHEFH L=
=y AV DOREIRE
Table 18. Body-weight of the larvae of Dendrolimus spectabilis inoculated

with the spores of Nosema bombycis and N. kususan

% & il +
il s m No. of spores inoculated
2 No. of A W N
ﬁat%rys}ufor o of Exp Nosema bombycis Nosema kususan
investigation Control ,
| 100,000 ‘ 1,000,000 100,000 1,000,000
i | E B i
No. of larvae measured 43 43 : 39 44 44
%Maxj( 5.6 4.6 3.9 5.8 5.9
B EE | a
Body-weight . 0.5 0.3 0.2 0.5 0.3
(g) Min.
Mean 2.41 1.64 1.32 2.04 2.41

() WEAHA 1956, vi-11
HE%R1» ADERBERY T T,

(c) HBER

HEERITLEE 19 BICFETLEH T, N. bombycis KX B ERIZEL, LordbEERTENS 5
CLIRDTEDRERIFELO TS, THREGEFTRBNIAEIVARY H I LA DHHLFAKRT
b5B. N. kususan OEETH BREBRTEOLV DR LTETRITE L /82 T5H, N, bombycis 12
BB EREMIIIANCS B Z LivbhDte, ZDO& N. kususan OBHI, +EH v KK LT
DOIBE LIV SAREOERTH DA, Y7 AV ~OBE LRI PERERL TS,

BRFHRUS O & U THMLR, LR X %3 D05 okh, LRC X 2Dk E A LHER
(Isaria farinosa) Tl bh, MKALIRIC X % % D1t Bacteria, &I L 53D THotk, FOEMEELL
THBEEIC L BTSSR H DT,

5 20 RIFETHRENCET MU TRTELACIDOTHS, chick b e N bombycis DFEIL
1 87 100 L ED B D%, N. kususan OBETIE1HE 10 HUTO DRSO, ZDL5
TR RN Y # A v~ ORBEERIC X S BTWwW B,

=V H U A~EHT D N bombycis DEBRERTIE, FRBEL LV DB OFULIZRE B igdyDihs,
N. kususan OFEFETIIPULERT IO 50D T, PLofblicghRiCOVWTRELZEZA, #
KTFRTIRD SR hD7,
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#19F <Y hrvaRETB N bombycis 38 L O N. kususan JaFD
BOFERERBRIC BT AT OFR
Table 19. Causes of death and the number of dead larvae, pupae and
adults in the inoculation experiment per os with the spores of Nosema bombycis
and N. kususan to the 6th instar of Dendrolimus spectabilis
B G 7
74 A FETCHRER st et No. of spores inoculated
c p Nosema bombycis Nosema kususan
%‘;ietho Stage died Control
100,000 1,000,000 100,000 1,000,000
#
Larva 0 23 41 5 12
& 7w ¥
% B F R Pupa 0 1 1 1 1
Nosemosis 0
Adult 0 0 0 1 1
T:)tal 0 24 42 7 14
# 20 & N. bombycis ¥ X8 N. kususan O FHFEOEE LA
=V AVRBHFERTORE
Table 20. Density of spores parasitized on the larvae of Dendrolimus spectabilis
inoculated per os with spores of Nosema bombycis and N. kususan
%N *? i %l ted
1 ﬁﬁ@ﬂ@fﬂ | % ® 0. of spores inoculate
No. of spores in a Nosema bombycis Nosema kususan
m15:rosc¢)fip>11c§l Stage Control |[—
visual fie 100,000 | 1,000,000 | 100,000 | 1,000,000
L 36 22 8 36 25
0 P 9 4 0 3 3
A 5 0] 0 4 8
L [¢] 1 4 4 11
1~ 10 P 0 0 0 0 0
A 0 0 0 0 0
L o] 2 2 1 0
11~ 30 P 0 0 1 0 0
A 0 0 0 0 0
L 0 7 11 0 1
31~100 P 0 0 0 1 1
A 0 0 0 0 0
L 0 10 20 0 0
101~300 P 0 0 0 0 0
A 0 0 0 1 1
L 0 2 4 0 0
301~600 P 0 1 [¢] 0 0
A 0 [¢] 0 0 0
L 0 1 0 [¢] 0
601~ P 0 6] 0 0 [0}
A 0 0 0 0 0
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£ 21 £ N. kususan ¥Hfi~v H L ~DEALERSLI
B LU S LY ROBREGER
Table 21. Microscopical observations of the unhatched eggs and the larvae
hatched from the eggs deposited by Dendrolimus spectabilis
inoculated with Nosema kususan

T R B A N T
“———__ _ No. of Exp. %t i@ | No. of spores inoculated
#A A A T Control
Matters for investigation T — 100,000 1,000,000
[
1A b |
No. of eggs examined 20 9 20
ﬂ%nﬁatﬁ:%egﬂ (8 ?.O & b.’h % b0 0 0 0
eggs No. of eggs infected with N. kususan
%*ﬁ?@%@b%hﬁ:b%@ | 20 9 20
No. of eggs not infected |
|
B % B X _ 2 _
No. of larvae examined
SRR BETORD LN B0 _ . _
lar No. of larvae infected with N. kususan
vae
BT O BDLNINNDD _ 20 _
No. of larvae not infected

E #

REMBITIRE(E Nosema bombycis 38 X U7 A% VERRIFIREE(E N. kususan % AT, FEH Lo,
YHAVABIO=Y A vARIE, RREORRNT D CRNEDFEERBRE T ok, TOHERL
ETHLRDOEED TH D,

1) REREOEBIKRO X 5 ik Theols

(a) #HRERPEH > v—L— (& 10om, FX 10om) CEENCHET L.

(b) FREMHT 4~5 ALUARER LA EFECEIOLTZATRLDL,

(¢) FRFEGEOFEEREL Troma MERFHERC I OTRE LIGEBHETH 3,

(d) BRETORFRLEBRILKE (6%) LEfbr ) (1%) X HBABBERC X Y RE LK,

2) HERLI3EEO Z ARCHTHHREMEE, WThd N bombycis OFH N. kususan X h K
Thot

3) FRGEELTIROCRIITBR ORI bREFE GBI, £LTLOBRDREEX N.
bombycis B LI-BE DA N. kususan B LSS X b 3T Lavot,

1) KRFELCDOWTL, YHH VA ABIVRTY A UARBRIREBERTERDPORY, FEH LA
COWTIIIZBL TRRFEL T2 LARDL T,

5) FEHUVAOEBHRCHEELLTFECABRDI B, =Yy Av¥ ¥ 7 2 AFOEPITIEEE
FERABDIN, I 27 7wy AR DLRLIHDK,
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On the Inoculation Experiments per os with Nosema bombycis and
N. kususan to Malacosoma neustria, Dendrolimus sperans
and D. spectabilis

Ryo6nosuke Kovyama and Zenzé IwaTa
(Résumé)

This report deals with the results of inoculation experiments per os with several kinds of
density of spores of Nosema bombycis and N. kususan to the 2nd and 3rd instars of Malacosoma
neustria, the 3rd instar of Dendrolimus sperans and the 6th instar of D. spectabilis.

1) The inoculation of pathogens was conducted as follows:

a) The testing larvae were bred in a deep Petri dish (10em dia. and 10c¢m high)
individually.

b) Pathogens were painted over the leaves which were in an amount estimated to be
eaten within 4 or 5 days, and were swallowed by the larvae.

c) The inoculation density of the pathogen was the approximate value determined by
TuoMa blood corpuscle calculator.

d) The germination percentage of the testing spores was determined by extrusion of
the polar filament method with 6% of hydrogen peroxide and 1% of potassium
chloride.

2) Nosema bombycis were more severe in virulence to the larvae of three species tested
than N. kususan.

3) The larvae inoculated with pathogen is slower in growth than those not inoculated.
The slow growth is more remarkable in the larvae inoculated with N. bombycis than those
with N. kususan.

4) Nosema bombycis and N. Kususan were inherited through eggs to the larvae of
Malacosoma neustria in the next generation.

5) Of the parasitic insects in the larval stage of Malacosoma neustria inoculated with
pathogen, Rhythomotus takagii was infected with Nosema bombycis and N. kususan, but Pales

pavida was not.
Remarks applying to Tables 1,3,6,9 and 20

1) L.P.A. Indicates the stage of the host insect, larva (L), pupa (P) and adult (A).
2) LN. Dead larva infected with Nosema bombycis.

LW. Dead larva parasitized with parasitic wasp.

L F. Dead larva parasitized with parasitic fly.

L D. Dead larva by other causes.

PN. The pupa infected with Nosema bombycis or N. kususan

PH. The pupa not infected.



N. kususan = X.-2>T
FEL-Lic 7 Ay vl
Dead larva of
Dictyoploca japonica
infected with

Nosema kususan

—Plate 1—

N. kususan 12 9 5 L1z
7 AR
Larva of Dictyoploca
Jjaponica infected

with Nosema kususan

N. bombycis & X >T
T Lic=y a LDl
Dead larva of
Dendrolimus spectabilis
infected with

Nosema bombycis



—Plate 2—

a: hRMER Infected female. b : biKHER Infected male.
c: XDt  Uninfected female. d : MBX DlEH  Uninfected male.

N. kususan B LA EH L ~DER

Adult of Malacosoma neustria inoculated with Nosema kususan

N. bombycis DRgF x1,600 N. Tugakareha DRIF x1,600
Spores of Nosema bombycis Spores of Nosema tugakareha

B, K






