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4 3 v I vNF Apis mellifera L. 2
BEMEFIT & > T, Paenibacillus larvae (|H
% . Bacillus larvae) & &5 T S n-ZENERK
HiIck->THIERI SN B 7 * ) 7 EI% I,
RERZRIRENREE SO LTE, 20D
7o, TORKDFEMETENS IcdicfT- 15
AToBEFEERVIBREERICELT, £<{D
WEBTIhTVWE, LHLADXL, ThbHod
WETIH, —HFELBERERLTVWS, £
DEKIZ, ZhoOWEEEMNEML VB X
HiT, BEXBICXEEED L ORALZYERDT
FPVkE (tRBVIKL B EVWbhATW 3,
Woodrow, 1942) <, BEOABIREDZE
AP, FBRho ATHEE I X 2#fHo
SEDN—F = — DRE (Kitaoka et al,
1959) HEThH A5 LI 3. SN
I, ZORRBIRE T OERT, BEMEOD 5
REeBHERBHELVWEEAONS,

—7%, BlfEE T, —oBEEHEED,
Y N F YR OLEENDRERENTOERS
OWfEAEED TE . (Smith, 1959; Shuel et
al,, 1978; Rembold, 1981; &HH 5, 1984).
O DHE—BRE L, HBRENTOYHDOFLK
Thd0, HHEE% b oL T EOPULE HIK

L9B1Hic, FHEIEHEZ DER>TWVS.

SEIDERTIE, P larvae %IV ~"FD 1
HAYRICRE S5, RRENTOT A ) A
IR EBR RO 2B, ZDID,
5% TORFEBNDOHRENTOBRRSH:% T
X370 EBETsEicky, BRPEERORE
BicEBENE bc8, BOMHRAEEREE S X
Hicliz, £1-, 1 HEDYHE, 2HESR 3 H

AAT « Rl

B - Fif #HTr
hE The el 28K

BOYPHRD T 2 ) A IR I B RYeR A
~, PEROHRE HEHRE L THI.
ik

HEAIINFLZDOERAE

SEOEERD I v oNFEhhIR, MUPFEFRNO
BIEGCTHE L TV 2BHOf X oYtz E
U, %53, 1[Elic 40~100 PLz [T
BEL SEML, HANDOT ) HBIHEDE
YehBh & todd, —IRINCIEE Y + — LHICADR
fcEo—v €Y — FicH L.

S O, 21% (wt/vol) Bk D —
YIEY) —2BEE 9% (wt/vol) ¥ a Bk &
L7, Thid, Ho—¥rE) —2%EDY 5
R TBLZ LESICHRLIT &icin s,

Wi 5 T, $diFDOEE 0.6ml # Atz
EE3ImDEE LI =Y+ —LVRICEML
. Y¥—VRAVFarR—y -t AhBE
34°C, MR 98% kiR Lz, AfEghduid, 6 H
HE T4 LicH LR LK. 6
HRL Eodhdid, {botsE b b s k%
R &R T 2120, s icRBREICHL
B L. choofEElR, BENICT- .

HAEKR ERESE

AR Lz P larvae Ok, ENTT *
Y A FEREIE % FEIE U 7o BRI O B S 43l L
72bDTHB. TONHEKE, J- EREEHZE
WT, 5%C0, 37CTFT14 HREREEL,
80% DR AE T, FHErEy, K 3xX
107spore/ml O EREFIC 75 5 & 5 EHAEKT
Rl AVED, —80°C T CRAEL 12,

BREED =0T, 1 HEDHHEAE 4 S v— 7
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F1 Iy~ 7 1 HGHROT 2 Y 4 IR G

RRYLEFa%k / 88 1m 0 102 10% 10
BERSRE 106 82 110 95

TR e / $he 1 Pt 0 0.13 1.3 13

4 ASHEE (%) 86 (81) 36 (44) *xx 35 (32) %k« 17 (18) %k
7 BERAEEE (%) 71 (67) 35 (43) %%k 18 (16) sk 2 € 2) ¥k
BeZER (%) 51 (48) 23 (28) *x 11 (10) sxx 1 (1) %%%
P. larvae K% (%) 0(0) 14 (17) %%x 62 (56) %k 74 (78) %%k
P. larvae DA DOE OB (%) 0(0) 1 (1) 0 (0 1 (1D

P. larvae B DAy / PT - 7.7x10? 1.1x10* 1.7x103

P. larvae HEEOHiBH / Pt =

2.0x102~6.0x10° 1.0x102~6.4x10° 1.8x10%~4.7x10°

0 GiR) FYWv—7EFEERD (xx: P<0.01; xxx: P<0.001)

53, P. larvae DIFfIABEE -E I L, 24
Wl 72 1 RGeS ¥ 7c. BHH D IR I 78 2R
iF, =2 0 GHEd), 10% 10% 10%spores/
ml &785 &5 ICHABL . BB TIZIEA
e e, BERBNS Ui, R
BEKTHEIF A4 XL, BB 10 EHRET
-t BNk = J- EREH T, 5%CO0,, 37°C
TT A8 LI EREE L, P. larvae TH 5T &
ZEEL, THIEY ) OFEKERETB L
. ¥z, P. larvae DA OB DO EGLIRI bR~

v

7.

2 HEO$hHi3 5 7 v — 7 icsyid, 0 R,
10%, 103, 10% 10°spores/ml DIFJIHEEE DEH
T 24 BSRERGL S ¥ /e, 72, 3 HAOYHIE 2
7= 7 HF, 0 C#), 108spores/ml D
JaBEOE TR S, 1 HS EREBICHES
ﬁa .

WEEt it

S RIDEERD HII DR ERR DML TH 5
TEDS, HRICREEEZ b IE DI, &
T EfT o 72, 1 HSYHOBRRERDO KT
— YR REEHVT, MBIV — 7&K
Lic. 2HSYHOBREEROE T — 513 x*?
BREZHWT, 1 HAO[E UCHFIERE D TR
RXBIITNV—TDF— 5 LHBE L.

#ER

1 B S5 B DRREER

1 HSYHDORPEEROERERLICRL
fo. BREESELLTOSV—7T, YD 4 H
S & 7T HAROAEFREFERD, MBI v
— 7 EHANRTIETFL, P larvae R ERHsH

MUz (P<0.01). ThoDZE{LDOEREER, K
g FROBITIKE L. BB
AN D P. larvae DRI, [ELC 7w
—7HTHNTYFBKREDLSDT, F—
7T & DERBMOBIIEE R, B w3
BucikiET aEa 2 RS B o7, $h, Yih
DR S, s E7-3FREEEL Tv
Wpote, 2L, ABRERNTHEKL 7RI,
BATHLONTWAYHRDIIEALEHE6 HS
T3 % (Crane, 1990; Morse, 1990) DI
WARTEL, 2L 37 HSKfTbh, KT8 H
/T, mTF 1l BHTHEs k.

P. larvae IS ORI 12, FEERICHi- 72 393
LoD 5 b 2 Lh Sk ik,

2 HEE XU 3 HSHBRDRREEES

2 HRHORRYERROERIE, R2ickd
Wi, BPESELLTOIV—7T, $HD7
HAR QAR E JIERY, W7V —-T L
NTETL, P. larvae DRSS EM L 12, B
PexHHDE L 5 HEHITIRA K 120,
4 HSWROEERIE, BE7Vv—7EB o v
— 7 THEREIRDONLED - 1.

1 HEY RN DRGERTORE S & 123l
HOEIC 7 Vv—TRIETT -7 2 LIcEC
%, 10° B LT 10*spores/ml YL &x 1= 7w
— 7 BYBTHIHROEFERLE, 10
spores/ml gt &7 7' )V — 7D P. larvae @
BREFRIFFNICEERLEEZRLL (P
0.05). 2% b, 1 HEDOYHZ 2 HH DY d &
0 P. larvae \TXt 9 5 B D BZHENET D -
7z. &1z, P. larvae DAL OIEZ, EERi<{HiH
L7 314 L% 5 5 8 Ly S s hufe.
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&2 IYNTF2HBYHDT A Y 4 BERHRERE G
JRYLIERIEL / 8 1ml 0 102 10° 101 10°
g B 60 62 61 63 95
BRHGFIaBHEEM / $hd 1 T 0 0.36 3.6 36 360
4 AR (%) 52 (87) 48 (77) 52 (85) 38 (60) 57 (84)
7 HRRHERE (%) 48 (80) 32 (52) 19 (31) = 8 (13) * 7 (10)
B3R (%) 19 (32) 15 (24) 11 (18) * 6 (10) * 4 (6)
P. larvae % (%) 0 (0) 5 (8) 30 (49) 34 (54) * 44 (65)
P. larvae YA DEORHE (%) 2 (3 3 (5 2 (3) 1:(:2) 0 (0
P. larvae AEHOHMEYE /L — 3.6x10° 2.4x10° 1.2x10* 3.4x10°
P. larvae HEH O / It - 1.2x10? 1.2x10? 2.0x10? 2.0x102
~46x10° ~15x10° ~48x10° ~6.8x10

1 HEHANDBRYLEER T, RGeS sEC /s v—7EFEERD (% 1 P<0.05)

3 HEWHRDOBYEEBROFER IR I ICE LD
fekkic, MBI/ V—F XY BERES LIV —T
DB T HERFOHEGFRIIED - o8, BREES
FWhh 5 4L P larvae 3RS s h
-7z, F12, P larvae YA OFHEHS, B v
—7OHPHED10%, BRESELITNV—TOD
16% Tl s nie.

xLdH

#£1, 2iTRLEE S, RABRENTORKYE
KERIC K 57 2 ) ABIHEOFRIE IS »TH
5. BEREHEBVT, BALERENLE TR
WL ShEIRD BN, TOEKBOHED D
i, ARENOBREERIIAFETEEEZ SN
e,

lHSOHR2HSOY LD P larvae
Wk B RGBSz ASE K, 3 HA D
WIHE P. larvae Wit B ESZMED IS0 - 12,
Z g, Bailey and Lee (1962) #3, H/ADE
Mo~ DBEEHNOE Y —hiciflazEAS &
1o HEETIT» 1R &, [ERkOfER &8 -
fo. ¥5i, SEIOREERTIE, BRIRIH
hoIEfETKIEL TV, LA L, BADRK
FLEEICHB T ld, Woodrow (1942)
Hoage and Rothenbuhler (1966) %, JEI-%K
LHE O R F BN S SR IckEF Lo
HEHEAAE L TW B A, Kitaoka et al. (1959)
DRETIF—HZ DHEHEIDBE WD - 7.

LS OEERTIE, EFAOEMAD 5 Yt %R

L7DT, P. larvae YA DRIEIC & 5755 b
Aotz ®1LIRLEZBIC, 1 HS0Mh%E
fERLERTE, HRHLCYGRD 1%L TFO
BERTh, BEd SEIL 5= o S5
CicEN, BRESEMULL. Licd-1, 1
SOYPREMEZE, HENTWERET, £
TGS/ DBRICIIZ 5 T & TE, AR
BIcHBERESBVWHDEEZ SN,
InhETo, fHrDREHNDE ) —Hic3fil
ZHEASEABEYEERTE, EAS SR
PEEINTVWS, SO0ERTS, 1%HY
7o 0 S L 723k E, ThEnoBgEsd
e 7 v—7ORENOIFADEE &, BkBGE
4o AREEMECOEHEPOEH L
(&1, 2). zo#EHE, 10%spores/ml Bt &
fe =70 1 hdMic p OFIL 3%k
(&, 0.026 ff & IEE B -1, LL, TDT
W— T DIATEEEDL S D P. larvae DR
2 17% b b - 7. TOFRRIG, FERERKZEME->T

%3 Y uF 3 AU o BEIHRERRE ARG
JRGLIE A% / 8 1ml 0 108
HEERY 5 40 40
BECFRaHEEE / $h 18 0 15000
4 HRRERFR (%) 39 (98) 39 (98)
7T HAHEAEFH (%) 38 (95) 26 (65)
B3R (%) 28 (70) 18 (45)
P.larvae %k (%) 0(Co0) 0 (0

P.larvae YA DEDBEE (%) 4 (10) 6 (15)
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fT-orke@lEkic k3L, $id (1. 00) BXUF
fa (1. 022) om A DHEIZEE (1. 1) OthEX
DKW, TR E L OO AR
HICFEWT, EiLPTWIREBICH > 7c/cdDT
BREWhAEEZ LN

Lih->T, SEDOF—%1F, ARENTO
Iy NFYHRICHT B T A ) A R O RRYLE
BRi3, 518, Z0RIOBFLTHB L UIEE
EOMBELEFANILVT L LETERTHE L
DR En, i, BOHRTE, 1HSD
S hspkigic P 5 £ TEKS € 5 BEES
APEEBRBIT-TBY, 74 ) RS
BFEAED TVWEIZVWEZEZ TV S,

SR
AW HASERBEFEEROKIc L5 b
Thb. £i, B8 E L TRE >k
AR EREREEECES BRSOV LES
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Sagamihara, Kanagawa,

Day-old larvae of Apis mellifera in the field
hives were transferred onto diluted royal jelly
containing spores of Paenibacillus larvae, the
causative agent of American foulbrood (AFB),
in a small culture dish, kept in an incubator
and fed for 24 h. The larvae were transferred
every day onto the fresh jelly without spore in
a new dish until the beginning of the pupal
stage. Mortalities of larvae by 4-day-old and 7-
day-old and isolation rates of P. larvae in dead
larvae increased in relation to the number of
spores in the food. A lower susceptibility of 2-
day-old than day-old larvae and no susceptibili-
ty of 3-day-old larvae to the infection were
observed. The possibility of contamination by
other bacteria than P. larvae seemed to increase
with age when larvae were picked up from the
combs. Using day-old larvae and the conven-
tional aseptic procedures, in vitro experimental
infection of AFB is possible.



