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MirsuvosHr Nozawa : Effect of parvo-like virus, DNV-2, on larval growth of the silkworm
commercial races

®

(]

A APEREIE T A L AT (DNV-2) 1%, = _u—7% bW EEK24 nn O/NRERIE Y A L AT,
QFEFEHOHBIDNA & ZHFiD & 2 5 (VD 1BENVD 2) 2600, ZO2EY A L AF ) AOKEL, ~v
AN RAKEREZ L 02V VD LTI DNA R Y A T —PRERSINEET 5V, 2D XIS, IA 2 EIs 7 A
JLAIRL (DNV-1) L3RR 256 S L7220, DNWV-2IXBTE, T v Y U A L AHR» LRI SR,
RUREETA N AD—FEITHFE S TNDY,

ZDOTAINARE, HA aOFGHFEHIRICE R LY Y, BIE LA a0 RIIREERIED -
DRI EESTITHET D, ZDOL ) RERESI & ZJ DNW-21ZxF LT, I A =D fEITESE M & ik
ZRTHOICHBICXBI SN, ZORBFICH LD EMN 727 RIS WO TP O B B R U i
Entz, TORER, A a0 DNV-214KFMEE, B0 EMEFMEEE T (nsd-2) XS TREY 'Y,
FOBGTIE, DA aOEITEBBE AR FICRAT 5 2 ENHBA LY, Z0O%DT ) LMEFTICLY
nsd-2OKMKY, 7I VBN UV AR—F—% a— NI HEERINO KB TH S LHEE I, FOH
BRI A 2D DNN-28BHHEICRET 5 & B2 bR TS 19 —J5, thiE ™ (%, DNV-2 (FPEkK) 123
MR TR T AIA a0RE TRE] ZHWTUA LA DNA BOLEHZTH-E 25, WP A a~D Y
A NVARERE DRI 1B A VA DNA BT E— 2L, TO®RIA 2 DIRMZRETT A /LA DNA &
ERELBDTDERE LI, 20X, A a2 DN-28EFMEICEET 20581, B A 2o IEH &M
e fs b G A SV ARG AL S D 7o DI B U S IBIMEZR DD, B D\ T T A L ARG RN % IS E U 2
Yt OPEBRIC X D IPUEZR O D, —EDO RN LN TE LT AR RN L,

ZDO X DI DNV-2D 58RO A 2D DNV-24RPTHEIC BT 2 P13 R L CX 7203, 20U A VAT
PED H 5 EZEHMEORBILEN TV, F&1T, DNV-2KHEMEA BT 572010, &R
DML AR T 2 RN S DNV-2IZ B ED & 5 R & ML T 2 E &2 D T 7=, Z O#FJEIEFLE T,
DNV-2IZ S WVESZ A R T E L IO H 5 M E T, HROBEREICENH D L 2HBE LT,
THET RG] B MY £ TRBEORE] THREISNTEE, hA 3D mEICKIET
DNV-2D B % ERib T 5 Z & T, WA aDMMICH LD DNVN-20EZ A2 FHEMICFIIb TE 5 L& %
Too ARWFGETIEEDERIEICEDSNT, WEHINHAFT CHER I N EEMMED DNV-25 M 2 5741 L 7=,
HAFET fhfl & P EFES M FED DNV-2EZ M2 A=/ R, ORI TRV M 2 R S F1E
T5H 5T, WHMEOH D MMEAESHFE L Lz, S SICARFZED D, DNV-21PiME 2 R 3 ifiic 8¢
b7 T A NV AEG A R T D BIR R LT, TOMEE B A 20 DNV-20EHTH IS B3 % BEAE o 4F
THEITFEDSNT, ZOWMPIEHEICBET 2 2O EHEE L0 THET 5,

KRINZADITIENL S, KR OB % W - I\ EHEWETOH L el L& OB L2 R T 5,
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MHETE

DAV A RDFRE

20034 (TSGR JE AT O 22 26 35845217 7o DNV-2 (LLAUER) Z6EH L7z, EWkiE
IO BHRIT, B 7 A LA 1R (DNV-1) ([ZEEHED H 5 iE [116025 ) 1V & FV T DNV-27% 1%l L
7oo F9, DNV-2 JFUKROD 10 F IR & @A LIz N LR (v s A4 b, JFRREEEA, BAREE TELR)
ZARMPIA O A 2R S, SECoRRER 2 5IE L7o8h 2 BRI L T —20°C Tt L7z, Wiz, f#
WL RO RKEAZFFREL, TOHEIOI0fFREICHS T DIEB A 4 > K& 2T %5 — CTERE,

B O NI BERER % 3,000 rpm Tlo4y M LB LTz, Z OB THEE EEZ2BEV—ETABL, o1
e AWR % & H1212,000 rpm TL5o M OB LT-, &%, Hoie RiEEav ) o7 02— (0.45
pm) TAHEL, Fo7 DNV-2JFHK (107 RE) ZEBNZ /3% —20°C CHifs L7z, DNV-2JFiR DRI 1
ENZBRE L, SEBRICHAWD EICH = RRIRE R L=, VA NVAFIROAIUCIE, WEBA 4 K EHv
776

bl |

WEHIRMRFT CER SN EZELED S S, AARFETLEE PEENELZ VW, 20T,
EFEOFRICEVIFEAONTEE CHRENAIEETH 5, RBEEHIFVICHT O MEIIZENENEF O
LN G X DILTWAR, AR TIIIN LD EFORDLVIC, AARFEORFEL 1S], FEMEOMLHE
WL ISC EFRL T, ZNDHDREDRIZESEATT, sz XA L7z,

KR E L DNV-20D B2 & 5T %

DNV-2D g (107) & Z DA (10°) ZHWTEMRE LT o7z, NLEE (07 A4 b, 5k
I~3ifH, BAEE T4 10 ¢ IZHF T AL AL ml ZRAL, WETT7 AT v —1 (EE9 cm) O
JEHIZ T A LV ARBAEGEZE ¢ AIVTHE LS U T4 em WHFIZIRF 72112, T OfE E~b 1 a5k
020 mg Z BV, bR T A L AR AR A SFHIB R S0 b, fEZEEL THEE LKL
S R 2 PR 3 A DT R & D C208HER I L, THEE R N LB Z ANy — LB L TEE Lz, iR
XDAA 2L, FEOBREREKERAN L ANTEEE 5 272, fABEEREIZ25°C, 16L-8D & Lz, #
IEEEL, JRXOT A aDREFIZEOET, 2P H, 3MPIHBIOSMIAHIE, YY—LHAOETOD
R AEHT-RNTERZ AN vy — VI LI TiT-o 72, Z OO EIL, JFMH A Tk 28
0.5 cm OY A RGPV IC Li=b D%, 2MFIAIC1/2/, 3EmPHE L3R ABICKIA T 2525 K9,

HA ADOGBEFEFICKIET D20 BE TR 7012, MBX DD A 22330 A &4 B IZE L
RERTREIRIK & 0 A NV AR X O S R E A2 ERNICHE L, SREOYEh B ERICESNT, UL LR
X OV KRB AR LTz, £77, ANV AEBX L SBXOM T HEEDES Steel DR
EE (a=0.05) THIEELEZ, ZOMFUEICE D DA 2D REEICEERENRD L, I5ICghh
DOFEREZ R THREENMRDNEE, T4 aDREICKIFET DNVN-20 8T R Z W\ & LT,
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Table 1. Effect of DNV-2 on larval growth of B. mori Japanese races observed on day 1 of third-mstar control larvae

DNV-2 dilution factors
Control
Race’ n° 10" 10°
LW (n )d LW (n) LW (1)
18J-1 20 231+ 1.14% (20) 334+ 172% (20) 50.0+2.09 (20)
1S1-2 20 123+046* (20) 350+£222% (20) 50.5+ 1.77 (20)
ISI-3 20 83+ 105% (18) 20.1+4.95% (20) 56.0+ 1.86 (20)
IST-4 20 78+061% (12) 234+2.69% (20) 50.3+2.44 (20)
ISJ-5 20 447+1.19% (20) 39.5+1.68% (20) 53.9+2.04 (20)
187-6 20 39.8+269% (20) 4394265 (19) 50.3+2.46 (20)
183-7 20 225+055% (20) 23.9+0.63*% (20) 59.5+ 1.88 (20)

“ IST shows the abbreviation of "Institute of Sericulture Jap anese race".
® Number of larvae tested.
¢ Larval weight in mg (mean+SE); values with an astarisk differ significantly from that of control (Steel test, p< 0.05).

d .
Number of larvae survived.

Table 2. Effect of DNV-2 on larval growth of B. mori Japanese races observed on day 1 of fourth-instar control larvae

DNV-2 dilution factors
Control
Race® n' 10" 10”
LW  (n )d LW () LW (n)
IST-1 20 435+465% (20) 111.9+8.44% (20) 1875+ 641 (20)
ISI-2 20 162+258% (20) 93.7+557% (19) 2143+ 7.71 (20)
ISI-3 20 9.9+050% (14) 49.1+544% (20) 2302+ 104 (20)
1ST-4 20 104+130% (11) 48.1+£522% (20) 1944+ 7.88 (20)
ISI-5 20 121.3+223% (20) 133.8+4.89% (19) 174.7+ 538 (20)
ISJ-6 20 186.2+£3.92* (18) 207.8+7.79 (19) 203.4+590 (20)
1SJ-7 20 57.0£3.12% (20) 60.9 =4.94 % (20) 200.5+=4.50 (20)

* IST shows the abbreviation of "Institute of Sericulture Jap anese race".
" Number of larvae tested.
¢ Larval weight in mg (mean+SE); values with an astarisk differ significantly from that of control (Steel test. p< 0.05).

d .
Number of larvae survived.

BAEORBICKIZT DNV-20DFE

AAMET RO BB EICKITT IN-20 B L2 RE Lz, SRS B ICHR7-fERE Table 112,
KPR AMH ) H TR 7 fE B4 Table 2127k L7z, DNV-24& 10 & CTH:E L - RB X T, 2t ED
RRE IR X O BREICHEXTHEICHD Lz (Steel BT, p<0.05) (Table 1, 2) , —4,
DNV-2% 10 & THefE L 72 3RBA X TlE, 6MFRIC O W THRAREICHERBONRD b= (Steel
iE, p<0.05) , ISJ-6DINHBEEICIIR MK & DORICHERENRD b/Rd o7 (Table 1, 2) , AFH
BETH LN BEEDORD % 1 A4 2O GFEM CTHIET 27201, RO BREEL R (VAL
PR DS IR E S RE O BIREX100) Lizd 25, DNV-2% 10 ' TR L 723 Br X I2 B W\,
SFFRIXSHRA] H O sl CEh RIS 88 < RN MO NEF X, 1SJ-3, 1SJ-4, 1SJ-2, ISJ-7, ISJ-1
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DNV-2 (107)
ISJ3  ISJ4 ISJ-2 1SJ-7 1SJ-1 ISJ-6 ISJ-5
14.8 155 243 378 462 79.1 82.9
\\J [ } { A l//
A -
~ = . I = . 1 I = ”
Susceptible 25 50 75 Resistant
& . . . | | " >
T~ r 8
AR B N
ISJ-3 ISJ-4 1ISJ-2 ISJ-1 1SJ-7 ISJ-5 1SJ-6
43 53 7.6 23.2 28.4 69.4 9135
DNV-2 (10%)
ISJ-3  ISJ-7  ISJH4 ISJ-1 ISJ-2 ISJ-5  ISJ-6
359 402 46.5 66.8 711 733
A
< T . T
Susceptible 25 30 5 Reststant
& ol : . f — Lo N
- »
ST 1T s [
8J3 ISJ4  1S)-7 ISJ-2 1SJ-1 1SJ-5 1SJ-6
213 247 304 43.7 59.7 76.6 102.2

Fig. 1  Varietal differences in the growth index (GI) of B. mori Japanese races after oral inoculation of
DNV-2 to the newly hatched larvae. Values under ISJ-1 to -7 are GIs calculated by a next formula, “larval
weight (LW) of DNV-2 inoculated larvae/(LW of the control) X 100”. To calculate the GIs, the data of LWs
from Table 1 and 2 were used in the above formula. A: GlIs calculated at day 1 of third-instar control
larvae. B: Gls calculated at day 1 of fourth-instar control larvae. Numerals in parentheses beside “DNV-2”

mean dilution factors at the initial inoculation of the virus.

ISJ 6B LW ISJ-5DIEL 72V, Z ORI IX 460 B OFFH CiX, 1SJ-3, ISJ-4, I1SJ-2, ISJ-1,

1SJ-7, ISJ-5B L ISJ-6DIEL o> Tz (Fig. 1) , HAREIGED 5 6 1S]-61%, xHIRX4EY) HIZ
B ONTHEEMEA X RXIEHI A ICHEONIMELEY bE< o TEY, UALARFITEPINEZ RS @R
PO BT, OO SRR IR KA E) B O TE SN IERESSEI B OB LY HETLTEY,

A 2T DYHRFEEICKIET DNWV-20 BN ABRICED 5= h (Fig. 1) , ISJ-5IZ W TIIIREE DK
TR T o7~ (Fig. 1) . [FEEOMZ 7 A L A0 TI{To72 L 25, MBX3EI B OFE
IZBWT, UAVAEROZENY MAREICHR S B SMEONEFIE, 1SJ-3, 1SJ-7, ISJ-4, ISJ-1,

1SJ-2, ISJ-6B LW ISJ-6DIEE 72V, Z OIAFIEREXK AP H OFFE ISV T 1S]-3, 1SJ-4, ISJ-7,
ISJ-2, ISJ-1, ISJ-58 LN ISJ-6DIEE 72> Tz (Fig. 1) , 2O T A N AEEDOHRICIH VT

ISJ-53 KO ISJ-6DIEEEIL, *IFRXAEF) A OMEA XM HOE LY b@E 2>THY, vAL
AP 2 R TSRO bz, —J, ZOMO MO R X4EY) H OfR5EIE, *HRX 39 H
DL HIENTZD, TA VAT PEEOERICHS VT H 10 R OB & FEIC, DA a0 m%
BICKIET DNW-20# R AR £ (Fig. 1) .
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Table 3. Effect of DNV-2 on larval growth of B. mori Chiese races observed on day 1 of third-instar control larvae

DNV-2 dilution factors
Control
Race" n’ 10" 107
LW ) LW () LW (1)
I1SC-1 20 20.0£0.87% (20) 437+25  (18) 51.7+3.52 (20)
ISC-2 20 216+ 1.30% (18) 344+267% (18) 59.5+2.43 (20)
1SC-3 20 126+ 093 % (19) 273+241% (20) 4344291 (20)
1SC-4 20 19.6+092* (19) 347+ 1.57% (20) 434+1.84 (20)
1SC-5 20 16.5+0.60* (18) 394+257 (20 433+225 (20)
ISC-6 20 166+ 0.61* (20) 295+ 170 (18) 3404239 (20)
ISC-7 20 155+ 040% (20) 5474435 (18) 62.3+3.37 (20)
1SC-8 20 40.6+3.79% (20) 336+2.12% (18) 64.8+1.87 (20)

* ISC shows the abbreviation of "Institute of Sericulture Chinese race".
* Number of larvae tested.
¢ Larval weight in mg (mean+SE); values with an astarisk differ significantly from that of control (Steel test, p< 0.05).

d .
Number of larvae survived.

Table 4. Effect of DNV-2 on larval growth of B. mori Chinese races observed on day 1 of fourth-instar control larvae

DNV-2 dilution factors
Control
Race” n’ 10" 107
LW () LW (1) LW (1)
ISC-1 20 43.8+229% (20) 95.0+552% (18) 2382 +24.57 (20)
1SC-2 20 520+£371% (19) 82.9+6.80 % (18) 225.5 = 13.60 (20)
1SC-3 20 195£1.73% (19) 56.9+6.58*% (20) 176.8 = 15.51 (20)
1SC-4 20 39.4+4.00% (19) 1192939 % (20) 1919431 (0)
ISC-5 20 25.1+£249% (18) 106.5+6.59 % (20) 1615+6.08 (20)
1SC-6 20 29.8+3.01% (18) 60.1+4.59% (17) 1528827 (20)
1SC-7 20 23.7+260% (19) 169.7+20.42 * (18) 250.4 = 24.32 (20)
ISC-8 20 121.6 + 11.37 * (20) 143.6 £ 10.07 * (18) 1824+5.67 (20)

*ISC shows the abbreviation of "Institute of Sericulture Chinese race".
® Number of larvae tested.
¢ Larval weight in mg (mean=SE); values with an astarisk differ significantly from that of control (Steel test. p<0.05).

d .
Number of larvae survived.

FEEORBICKIT T DNV-2DFE

HHEMES I O A FIZ KT T DN-20 B AR Lo, X3 B ICHR7- %% Table 312,
KR4 ) T 745 4 Table 41278k L7z, DNV-24 10 8 CTHEfE L - R XTI, St fEo
i REIIRBIXIC R THEICHA Lz (Steel #iE, p<0.05) (Table 3, 4) . DNV-2% 10 °JE T
Perl L7 iBRIX ClE, sfRRXSHnH) H O & TR EREICAER R ENR O b mfEiE, 1SC-2, ISC-3,
ISC-4B LN ISC-8TH Y, Do FE (I1SC-1, ISC-5, ISC-6F LT 1SC-7) TIILhhEEICAHE 7%
MBRD LR oTz, LovL, SREKARY A OFE I, 2tRGEONREEICHERZENRD LN
(Steel &, p<0.05) (Table 4) , DNV-2>HITEN TNz, F7z, HAFOES &L FERIZ,
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DNV-2 (107
ISC-7 ISC-3 ISC-2 ISC-5 ISC-1 ISC-4 ISC-6 ISC-8
249 29.0 36.3 38.1 38.7 452 488 62.7
Susceptible 75 Resistant
| o ]
< >
////F/r ‘ B
ISC-7 ISC-3 ISC-5 ISC-1 ISC-6 ISC-4 ISC-2 ISC-8
9.5 11.0 155 184 195 20.6 229 66.7
DNV-2 (107)
ISC-8 ISC-2 ISC-3 ISC-4 ISC-1 ISC-6 ISC-7 ISC-5
519 57.8 629 800 845 868 878 91.0
A 1/ \\//
1™ 1 b >
Susceptible 25 50 75 Resistant
—ao—ab —a—b ] ° >
B 4R [N\

ISC-3 1ISC-2 ISC-6 ISC-1
321 365 393 399

Fig. 2

ISC4 ISC-5 ISC-7
62.1

ISC-8

65.9 67.8 78.7

Varietal differences in the growth index (GI) of B. mori Chinese races after oral inoculation of

DNV-2 to the newly hatched larvae. Values under ISC-1 to -8 are GIs calculated using a previous formula

shown in Fig. 1, based on the data from Table 3 and 4. The meanings of “A”, “B”, and numerals in

parentheses beside “DNV-2” are also referred to Fig. 1.

LN (N

ISC-4, ISC-63 LN ISC-8DIEE 72V,
ISC-1, ISC-6, ISC-4,
SR AT RIS H 1T D ISC-8DOFREE (66.7) |
LT, ZOMOTEFEICERIT 2 5B IX 4l e B OFEEEIE,
THY, PEEOREEIZK
FETHIToT & 2 A, X3y HOFAEIC

ISC-8, 1SC-2, ISC-3, ISC-4, ISC-1, ISC-6,
HOFHAIZ BT, ISC-3, ISC-2, ISC-6, I1SC-1, ISC-4,
U A NVATRIOREORBRICB N T, VAL ARI0ORE

ISC-28 LY ISC-8DJEL 72 > Tz (Fig. 2) .
I, XPRX3fmY)H OfE

9 DNV-2 N CTH - 7= (Fig. 2) .
BWTY AV ABEROFEN L BREIZR < BN IEF 1
ISC-THB LN ISC-5DIETH Y,
ISC-5,
OB F & RIS, XXl HIC

KAET DNV-200 B 2 e b L, v A L RR107 RS CTHERE L 723 BR X2 B\ T, i BRIX 3Hin9)
HOR S T RAEICHEEN RS ENTAEONERFZRT &,
ZDONEFEIE, M X4EH] B O ST,

ISC-7, ISC-3, ISC-2, ISC-5, ISC-1,
1SC-7, ISC-3, ISC-5,
FEibic kB Z ook T,
(62.7) L HbbInizEWEE
WAL RFHRIX3E I H OE L D BT L

[FIRR DR 2 & A b A 1070

Z DAL, xR AR )
ISC-7# X O ISC-8DIE & 732 > Tu 7=,
BT

ISC-8DIREE (78.7) 1, ®FEXSEWH DML (51.9) LV HEVMEZ /R L TV,
SR AERH) B OFEEMEIE, WT b REXSEPIEOE I Y LK TFL TR,
T DNV-200 BN CTH - 7= (Fig. 2)

Z O/ OT LD

B MDY RREFIK
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AWFIECTlE, WELMHIEF CER SN DA 2 FEHGE (BRSNS X OFEFESLE) OXRE
WCRAET DW-20 B EFE LIz, DA 2ORBFIZKITT DNV-20 8L E BRICH D729, Kobayashi
et al. YOFEESEIL, VA NVAEENLHISHE GHeIH) SMI2BE UHEFIH) (20 A VAR
X ExtRX OB THREELAIE Lz, HoONTEREHFAIL, ShBEEICKIET DW-20 2% 1
HAb U CFHM 24T o 72, ZOFER, EAREDOL <N DW-21TEZ M2 /R L7222 (Table 1~4) , AATE
260 (ISJ-5F KON 1SJ-6) L Hh[EMIMAE (1SC-8) ZHIRED[AIE % £F 5 IR IRPIE 2 R 388030
oz (Fig 1, 2) . Fio, RWUEND DNV-20Z%F 50 A 2 O IR ZRR B0, YA
ADFBENN BREICTR B D W (F 21X 1SJ-3%) bHFEET H 2 En M L7z,

A ADIHEGTEERER T DEFEDZ < A DNV-21ZEZ EE2 /R T &0 9 RIFFFEORB R, BERICHERS
NI ZZHETED S < 28 DWWl E@ZETH D Z L 2R LY 0 BXOWEEY OMEICEMNTE 52 D4
Blipoiz, A 2D DNW-2REZMEITEEICEET 2720, By & B2 MR O B TH b
DM DML IEZ M EZ R T RO D, SRFANTEEHSEOZL <X DNV-21TEZ ML R L7,
SEVY, KEFZED S DNVt 0 & 2 WfE & 300 FE (1SJ-5, ISJ-6R LN ISC-8) AT Z N T, %
D% ORFIET, T 53O M MFRIL DNW-2ICIREERH Y, bifd2 2 LML TWD (B,
RIE) o

AWML TRl LI BBRIE WG & LC, DNV-2IZHitEDH 5 1S]-5, 1SJ-68 LN ISC-8D % ik HE
2%, DNV-24EFEM% ICH IS L72IC b B 53 (Table 1~4) , sz infi L 13872 > T, shho
AT — VN HEATHRENBEECHADET, S~4ic g T oEERRIEICHN) 2L ThDH (Fig.
1, 2) o ZOBEGIE, DNV-2EHIED A 2 TH RIS T A VARG AN LT A REMEZ RIB L TV 5,
ZOREENEXFETSAN, Y BIOHELY oRFICAONS, T2bb, DNV-2ILEKR D % A
HTHDHEY 1, DNV-2EHitESFED TH 1245 ) ZMEMLEE L= D228/ L- L 25, FiEH
ERIE O/ MEBNIER LT, TOBRBPRMEIETHEWIHLBEBE LZ, £-FEHL X, DNV-2
(FEK) ZHNT, BHMEDA 20 TRE ] 12BI1T 5 U A /LA DNA BEORRFZA L 2 TR~ 755, DNV-
QR DRII2IFIZIC T A LA DNA R E—ZICRI#E L, ZD% A 2 OIRBIFICT A /LA DNA &EA3 K
PFHZEERLMNI LI, ZTNHOWMEND, ARUFETHE S DNV-28KHIED 1 = (IS]-5, 1S]-6
BELO ISC-8) 281D 7 A VARG OEREEANE, HEME~O R T A VARG X 5 P iH
AR ORERERE &, ZAUTHE D RERNOHEFEICER L TWD RN & 5,

—7J7, Tto et al. ' BXOVGHEE - FE'Y X, HA 205 ) MEREZFF LIS, EHirED A
I F NI ARAT O TREESNTZT I /B N7 o AR—2 — RO & 2 RS BIo K& 7
RARGEEN S D, FOESIORIBIZ L0 M LIS DA T DT 2 T AR =X — [ TEERN R AT TE D
BT, DW20 Lt 77— A & U THET 2 LRI D ZDENLN, A 20 DNV-24KHTEIC B 5
T5HEME L,

ZOHEITESNT, WA 2@ DNV-288Pit: 2 G RMAANIC T A LV APNMBATE RN E 525 TIER
PGtk ERALTLEY &, RFEFBRLEY BLOHHELY OMA LMK TEZ Eickd, L
ML, TNLOHAEHRETDE, A a® DNV-2EPHEEICBET 2 2D NHiE BRI 2 &N TE 5,
Z i, DNV-2iiE A =2 TIiX, DNV-2Z& MR D —2>D A v AKL{- (VDI KN VD2) O— 5, 7
RN TUAR = —OREIZLVHIENSORADEIEENATZD, b5 —FDUA )L ARL 1 DIHIMN
MUIRZIZ B LT DNA SRR A BRMGT 5. £ DB TREOI/IMRIZH 2 £ TIER L TY A /LA DNA &I
L TWLR, b9 —FHDUANVARANBNRIEDTZD, DNN-20 7 A )L AR D ATER O BEHET, HiE
PR T U2 MR O EHIC LV v A )V A EQHII RN PR SN D, D72 DNV-2iHitED A 2 C
X, VA NVAOFHGR RGBS Z e <IBB L TCLES L2552 ThDH, ZOMEIZONT
S DOBRENLETH A D,



8 HA ADFEEICKIE T PRI T A )V A 2 BRI %

] £

BRI CER SNV EHESFED 5 b B AR AR & o ERES A4 5T, DNV-21Txtd 5 &
SHHELIT o/, VANAERBONBEEOEEZIEEE LT, AENREEDO Y A VRS2 50
N7 AER 1255 DNV-21 &M TH 0, 35FE (IS]-5, ISJ-6F LN ISC-8) 2 Hita2 R L717-, Z
DR RO S MK IE, DNV-242FE % (S s B EE I S A S 0, IED A 2280 T—
REAOIZ O A WV R YRR S VD BRI GRO bivTe, ZORAERMRICIEL ST, A 20 DNV-28RHTIEHE
RCBET 2 i e B 5 LT,

Summary

Susceptibility to the parvo-like virus, DNV-2, was investigated in 15 commercial races of the
silkworm maintained at Institute of Sericulture, Dainippon Silk Foundation, Japan. According
to the growth index (GI) expressed by a next formula, “larval weight (LW) of DNV-2 inoculated
larvae/ (LW of the control) X 100” , the silkworm races of ISJ-5, ISJ-6 and ISC-8, were
resistant to the DNV-2 and others were highly susceptible (Fig.1, 2). Based on the GI values
of ISJ-5, ISJ-6 and ISC-8, initial infection of DNV-2 may be occurred in these resistant races
In previous reports by Nakagaki et al. (1999) and Seki (1987), they also suggested that
initial infection of DNV-2 was occurred in the silkworm resistant races such as “Okusa” and

“N 124” . Taking a new knowledge of Ito et al. (2008) into our results, a hypothetical system

on the silkworm resistance to the DNV-2 may be explained as a new aspect.
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®

(]

BEEMLICDIZY, BORBMEIZONWTEL OWFIE (BF - R, 1948 ; V&, 1969 ; 1B, 1974 ; k&
B 55,1985, 1986 ; V)& « R, 1991 ; #l], 1996) M{THiLTX 72, BEOEEOMMAELFH 725
KT & > TIZEE L2 iEkf & (HAMAMURA, 1959 ; HAMAMURA and NAITO, 1961 ; HAMAMURA et al., 1962) 3k
X, 2O E RE < ERIET,

A DX, FENS, BOBARITENICHEEGT 20 O00BRFEWE 208, FET D LIk
L, BZO—HEOEBITEIOREN, &5 (Attractant), MifTZ (Biting), HFiAKA (Swallowing) @ 3 B
BEDPSE LIATENC L > THF DR TWA Z L LML, FSIRTFELTY FT—, Bift&RT&
LTB - hATFr—AROEY V, FARKETFLLTRELr—R, £72, ERELZLIITOMIET &
LT alie COMENRREIN TS (HAMAMURA et al., 1962),

—77,1T0 (1960), i (1961) 1%, KBLHRBANLEFEOERBRORERM ATV, FEOZ OO
WEICERREN R EZRDO TS, BHEOIEE, D% L OMZERICSE#HIN, W ONDER
BEWENRROTHENTWENCERE - A, 1964 ; g - RE, 1965 ; NFE 1968), IT4ETix, BAFHE
WECET AW ALV, £, ThE TICEE SNEERFHEYE IO T LY R IA
SALNDILAEMTHY, FICHKT DRHEEWIIRIEERLIN TN, Z07H, EOBRITE
I, ORPIZLEEND T S SNEBHEDE BREFEME) IZLo TS, BORFI®RR
HHE D 2 WVIT BB 2T 2 ECEHERHEL 22 [HITRERLIERVON? ] L) [EIZS
Wi, RUNOHEBDIZEEN BRI EWE (deterrent) LCTMEMHE (repellent) DIFTEICL D H D &
RSN T2 (fEHE, 1962),

1960 FAROFOIZHE L BB SN TV Z 0N - mEHEL, BELASZTANLLI, RITITED
BRITHZEET 2/ YEIRIFELRN LD EBEZ LN TN D,

L, Mo R EBRT TALEHZ X228 HENERAL SN, Zo NLEEOBREICIE, ERO
RN RKESHMRL CELZLIEORVWEETH D, £7o, ANLEENE, EEDOHLR L TEDIHE
FRICEES D A28 (B, 1983) DERICHLHFH L TE T,

L L2 s, ZO%OBMEOMIE T, NLERHIHT 2EENEENRELFEICL - THFLIARS
(FHHEDS, 1966 ; B, 1968 ; e, 1968 ; kS, 1973 ; [UA-IEK, 1982) Z LML MNCEN, —#&
WCHEREO TR L v 0 (FEH, 1987), £7=, JFRICK T 2 MBI 28 s LT, HEEDO AT
FARHE B SRR b E > TWVD Z ERME SN TWD GHK-REF, 1975), & 5121%, ATLfEZH 5
il (N LEEHEAE R ) LIFEET S (LA, 1983) Z ERMLNTHY, BOBMEIZSOWTIE, KR
ELTAHRARANRZFESN TN,

—J, BOBMIZEGT2BETICONTE, RO AN THFEHESREEE S XA T2 nrfad (LA,
1983), 77XV URBTTLHOEEREREZIE TS Mp (HED, 1984), ZEHOEEZHEM LT 5
LP-1 N LR OE R B EIE % XE T 25 pph (FFE 5, 1988 ; #fiH, 1992; ik, 2006) K ONFEE & R0
YA B (JEIT - P53, 1969 ; ME D, 1989) OERREEE L2 XA+ 2 ¥ P (HE - KA,
1991, 1992, 1994a,b ; K¥E D, 2002) 72 EDOWN DMDERERNBESNTNDEHDOD, WO/ MH
WEOLZAEBLEREOEOHTEIZHONLNZEMIIIEY OWE (LEY) NEEhTWi=D, b
DIGE % KT 585D LWAFEEEIC OV TIREHERZE ZNELN THARVORIIRTH 5,

Bh Y, WmoET 5 ZIAHEY (secondary compound) 8 <o CHefb L TERLEED
NTEY, MEEERORMHMETIE, BROFERRICBT2EBRAME L& LT, MMIZEEh 55
e “IRIREEM N BEE BB ZEC CWADZ N L N EN TS BAKER and NORRIS, 1968 ;
FRAENKEL, 1969 ; CHAPMAN, 2003), L 72235 T, OB RN BEZNR AN GMHIAT 5 720121%, %=
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O _WRARHEMICERKT 2H - R EBRFEDEZ AL, ZOWEIIHT 2ERKGEICE T 28 B0
RERERALNCTHZENEETH D,

ABFZETIE, FHFEOEMM (idioblast) WIZZFD ZWRAHMEY ThH D REII NV U ARFERHI LT
% (7BR, 1981 ; SUGIMURA et al., 1998;SUGIMURA et al.,1999;A2KF, 2007) Z LIZHE B L, LA &S
FE DB OME & G AR IREE I Vo T DO R ENZ TR (LT, REAL YT Ak &2 v
T, REEANT T LR (BOFCEZOY ) OBEITIICAKETREC OV TR LIz, ZORER,
REETI VT T A, EEOBREITHAFET2IERNH L Z L 2HA LT,

FTo, RN U LKL TROVEBRERIGHEZFFORT (REED LT U MMERRKK) LIREBI LY
7 PR U CIER S A FF 2 W R UREED VY T DRERRE) AMEH L, REED LT T DTS
BRI (LIF, REBHLY T MERRIGH) OB ER 50 G L CERTHALE 25,
ZORENEE BN KA T D H— O RELEERE T (E@EE ) 2B, HRaE ECHFEETLI L0 LH
WrEh 2N E L,

BHREICKT 28 BT 21T 5 %A120E, B E T 268288 LR & B LRV ERZ
TAHLERD D, —IZ, ZOEEOSEHIZER S WHABIEIZAWLENTNDEN, X I E L
DERBREEERVIRBERI LY T LA ZERE LEBEICITIBIRDI DAL, ZOZ b, #Hiz
(2, REEINT D LMERERHE FAARBERTOM CRMREZEL L, ZhE0RHERIZ OV CREERNICE
B # TR THI,

ZORER, HARE (—HE) TIF, HBE 0 HAMRA LZENBTORA L IR AV, RBH LY T LE
BISHENL NI E & gD 2 EN AL, 618, ZOREZ X T 2 EMEE 7% REE D LV
v LAEEEIAF (calcium carbonate preference : F05 cacp) & fnd L, ¥T4E, O MPAFE L7= EST
b L7= ¢cDNA 7 17 —> RFLP (Restriction Fragment Length Polymorphism : H|[REEZEW HELA) 2~
— =AW AR K 5B R TE (Scanning linkage analysis : SLA{E) &, 3 WEREZUR
L7-[F RFLP ~—h —IZ & BMEALREH: (Mapping for Back Cross : BOMAP %) 12 & » Tt (RS,
2001 ; J&©,2002 ; Kadono—-Okuda et al., 2002 ; Ogoi et al., 2003 ; Mase et al., 2007 ; J&, 2007)
T 2 A, cacp B TR TFERLTMIE E (Nguu et al, 2005 ; i, 2007) O%F 9 HEEIEE (c
DNA 7 u—2 o= 7 —"7 9 :RFLGI) IZFTE T 2 Z L RO NI -T2, £, ZOBEMBFHEIZD
WL RFLGY 123V T 0 DAIETH D cDNA 7 B — 2 ml62 735 21. 4eM DFEREIC & % = & SR S D s
RE/E-OT, UTFICZOMEEZIRRD,

AIUZADIZHANL S, THRE L TS 2EW R R R TRFAFHE - Gk, FRXFRFER
Az - N BRI L, MEEER - AL TR L, oREAMEIRMIERT B R - R RN L, SoRHE T
MR FZR TR ER - AR L, BEREEMITEITRIETE - HRsERIK, BIEFRE - RERRE L,
Tz, RBOKREEZTEW - BEFIRMEFAE - HE oL, 42 Fl#EE P RERR - P. Jayarama
Raju K72 & NS T A TEW - AR ICJE < 4LE L B 5,

B£1E EEFEVHORR

e Tk L oI, BOBEFEDEOERILIH MHITONTEY, ZhHETICEZ OEEME
NREHEN TE 7= (WATANABE, 1958; ITO0, 1960; HAMAMURA et al., 1962; PN, 1968),

AWFSE (35 1 2) T, HAMAMURA et al. (1962), IT0(1960), FHE (1961) 17 & » TREICIERFHEMEH 2 £
DT EPHESIN TV LIMEDOMIS, Fl-hBRBFEMELREZT LI ZHMNE L TRBINV Y T L%
Mz, ENENOWEIZONWT, BEOERITIHNIKIFIHELHAE L, 22 C, KRBV T LIEE
LB L, BEOEMBENICEENTWDREES VT 7 A (SUGIMURA et al., 1998;SUGIMURA et
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al. ,1998) 23, OB AITENAT O NDEBEEZKMIFL TVDE LD TIERWNEEZ - TH D, £, i
IV, 2 OWEOEANBMEICH LIS L 91, Bro—2x, FZZREUUKD DAL D B2k O LA
BhE vz,

I ERE R 2 O 2B AR O E, REA LYY LAEEOEBETHAFZE T AERNRD 5
n, £72, FRICZOBRGIIEI WL OO EE-DOT, LLFICER5,

MR HE

AR U 7= T, A TEIEHC - 2 B A SRS 5 P ERR R T3 (Rl 5, 1992) TH 5, il
IS, BB F 72 13 BGR BR LR L= R A L, Al — k2> S 15 72 (b Bk DI % 45 LR X
50 BH9 DY T, 10 kW E CHRBR & 1T o 7,

RERICH W ERHE, Hx OWEOERPHEICBLDND X910, Brr—2 10%dH 5T 15% (w/w),
FER 3% (w/w) K OFERB KR E 2 N 2 T2/ & L, & a B, SBhs, 7 ROk, 34 - A4 /v h—, U
FEKEZHY A FV L, - FATO— L, TAINLE VL OIRIEI LS T A EgsmE & LT,

BB X CRRBERRR 2 L, v o — 2RISR D GREEERR) 2, 2R M e 57 (Rl
YA ZNTEH Lz, Sl ad L<BEA L, JES 3.6 mfEfE L 722 5 REIC AN, 60 47 L1-1%,
WAL, B 24 mD AR BT, NE 60 mD > v — L O RIZE W, 2B, -V AT a—/L
IIAKICREE R DT, B —2HEK 1g 126 L 20ml O F Lo —F LT L TINA, KT<IBRE L1,
RTZ7 R Fz o R—NTHREXIBEE L2225, 72 BRI S8 5 FETHm L 7=,

REBRL, IE A RO RICiE X, 72 REE% oY IR (UIT, #B80 #i~7-, BHEEBRERELOMIZIT
EWIEOFEE (M1l - GHiE, 1962) 5720, ZOEBAEBRBEOEEL Li-, 77, EEEEIC
T 58k EoEEEoEGE [Bl&EoF (EEF) ) L LTEMN L, SERMEIL BE 25°C, WE 70%,
fREE U, EEIZ 7 V— 2 b —2NTITH 72,

FAERMERICONT, BEHR OS] EEHDEROLEH ZDRKEIX Wilcoxon OFFFIAMEEE (UL,
Wilcoxon—test) T, iXEZEDHREIZ DOV TIT Kruskal-Wallis OfiER (LLF, Kruskal-Wallis—test)
T, fEIRER 5% /KHETIT - 7= (A JE, 1995 5 AT, 2000)

il

1. FEDER

TAr—2% 15%E ARG R Z VT, & all, RIELXDT RUBECOWT, OB EITEN RIFT
BAEIZ OV CIHA L7z (Table 1-1),

BHIL, BEE M2 T2 TORTHBX LY HAEICZE < (Wilcoxon—test, p<0.05), T I DOFEIC b IRAE D
BETEEFHETA2EARRED LN, v afEROT RUBEICBIT2EEIT 10%X3KH% <, kRWT
5% X DNELZ, FHEIL 5% K, IRWT 10% K DNAIZZ S 72 o 7o), ZNENH X MICA BEZEITRO bR o
7= (Wilcoxon—test, p>0. 05) .

—H, B EBOFEERDL L, REHDVILT RUBEENA 28546, FHRX EOMICAERZITRD S n
27228 (Wilcoxon—test, p>0. 05), ¥ a X TITH X L VKL R DM N H Y, 20% XK D5 EFORNEFE
IRV Z 225 (Wilcoxon—test, p<0. 05), ¥ a P IIER 2 1@ S A2 2 "7 b0 RO LN,

BB, WTNOREIZONTH, UK S EHORICHEXBE THEEZNPRBD G172 (Kruskal-Wallis-
test, p<0. 05) ,
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Table 1-1. Effect of sugars on the feeding in the newly hatched larvae of

the silkworm variety “To”

Concentration '’ No.of feces Significance Rate of larvae Significance
Substance Water per 50 larvae among batches remained on among batches
%(wiw) after 72h on no. of feces diet food ¥ on rate of
(Mean + 5.d.?) % (Mean + s.d.) larvae remained
(n=10)* (n=10)
Sucrose
0 82 2.7+ 3.3°Y 59.3+17.1%9
0.5 81.5 15.8+19.6" 54.2+23.6°
81 23.7+15.9" s? 52.4 + 26.8° s?
5 77 45.5+17.8° 52.9+29.7°%
10 72 48.7+16.2° 44.0+25.0 ™
20 62 211+ 88" 32.5+21.1°
Fructose
0 82 3.0+ 32° 53.3+19.6°
0.5 81.5 14.8+12.7° 59.2+22.2°
81 24.6+10.2"™ S 58.1+29.3° S
5 77 42.7+21.6°% 62.3+23.3°
10 72 40.5+28.3" 55.1+24.6°
20 62 174+ 152 45.6+18.9°
Glucose
0 82 25+ 3.3¢ 51.8+31.0°
0.5 81.5 82+ 84° 48.7+18.8°
81 19.2+13.1"™ S 52.6+21.3° S
5 77 44.7+18.7° 49.9+134°%
10 72 47.2+19.0° 50.0+18.5°
20 62 17.7+17.5" 49.8+23.2°

U Basal diet contains 15% cellulose and 3% (w/w) agar.

?5.d.; Standard deviation

9 No. of larvae remaining on each diet was counted after 72 h.

¥ Number of replicates

99 Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxon signed-ranks

test.

?%S in column is significant among batches at P=0.05 by Kurskal-Wallis test.
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2. ELSAOMEDER

BAEFNTFHDLWVITMBIK T L LTHESNTWEIA A/ b=, VU UBAKFZE - DV T L, YV
KB -3 AT v —/L (HAMAMURA et al.,1962), EEFEMWE L L THRESNTVDLT A2 /L B g (F
B, 1961), XDIZ, REHINLY T LIONTERITEHCKIETHEZFHAE L (Table 1-2),

BREFEMEHIL, TA2VEUVBER WTULOWEICLRD O, FWEOEREICHET 5 EilERE
X, 34 A4/ b—=AT 0.5~2%DHPHIZ, VU FKE NV TALT 0.25~0.5%, YT 0. 05~
0.1%, B-3 NAFa—/LT0.05%5T, REED LT T AMIONE 5~10%DFHTH -7, ZDOHA,
BrCIREE D Vo0 AOBRFEMEARL, 5% KT 10% XD 50 §HY 720 O FH#EIT 100 #2882 72,

—J5, TAIVE CEBBIZIRMEICE - TEEDEA L, 0. 1% EOREX THEBX & OMICERZEN
ADOHNDHZ EDD (Wilcoxon—test, p<0.05), TAa )L UEEAZINZ 5 LBEEOCERIIIMF SN Z &
ZRLTWDA, ZORRIEGHHE(1961) O®E L FERK LT,

IR AR LICS 2O R (EEDR) X, B-Y bMRATr—)b, TRAIVE UL OREED VY
U LR BT, REEILVY T AT, ETOFMRX THEBORNEL, JRX EOMICABEENR
53 (Wilcoxon—test, p<0.05), 0.5~12. 5% X CIXREICEDLOTIRIET - EME o7,

RE, IA A b= FEEKIL, B-V FAT R LIBEROERIZ, VUBAKFEZ IV UL, T
U ROURBETI NV T NI E B X BORIZ, MXMTENETNAEEZNED Lz (Kruskal-Wallis-
test, p<0.05),

I YERDEBEER

tra—2% 10%a AR Z AT, REILTLE, IS4 A4/ b= KR alE, F/-
X, TU R VERKE Y T AL RS DY, BEOEAITENC KT T WE R O AR & A
L7z (Table 1-3), EWMEORMEX, £ 1 K2 THLMNZ RS> TZERICET 2 BMWIRE I/ > 1=,

REEH N TN, IA A7 b=V ROV alizxthEZhMArGdbEGa0EKERL L,
Foo AV h— Y aBEOMABEDEIITHENLRDENRD LNT, EHIXZNETNOWE % M T
W L7548 OFEBORINIFIEELL o Tz,

—)F, IRBEBANVCTLEI T A b= IHDEWVIEIREI N T AL afErilAaabEs s, Ik
WOEBRMGHEZ E D D HENRDENB DRI, 50 §8Y47- 0 O FHEBIIZ LI 648.8 {H & 679.0 {#
LY, ZIVUIIRBED N T LEMX DK 6.3 LK 6.6 %, IA4 - A /¥ h—/LHEMXDK 18.8 fE K
Dy a PEMX OF 16,9 FICHY LTz, L, REBEHILY DL, 443 b=, vabii
ATHERML TS, KVBOWEEFEFEHITRED bNRNhoT,

FIEEOFIZONTIHE, RBAINLVC U LKA REbELS, $RXLEOMICAEENRD bR
(Wilcoxon—test, p<0.05), XA+ A/ h—=NHAIWEY afEL ALY ZGAIL, KRBV T LD
Sl BONENTD LNHMEEN RSN, Fig 1-1 1%, RERBIMA DS 72 BEHZOEARRE R LD
DTHDHN, ZHICLDE, RBAINYTULLY a2 MAebEZKO) OEBNEHICEL, v a K
(C) T, flk EOBENK X Q)RR LT LAXB) LV DRV ERHELNTH D,
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Table 1-2. Effect of nonsugar substances on the feeding in the newly hatched larvae of

the silkworm variety “To”

L1
Concentration

)

No. of feces

Significance

Rate of larvae Significance

Substance Water per 50 larvae among batches remained on among batches
% (wiw) after 72 h on no. of feces diet food ¥ on rate of
(Mean + s.d.?) % (Mean + s.d.) larvae remained
(n=10)? (n=10)
Myo-inositol
0 82 36+ 2.7°Y 58.3+17.4%"%
0.1 81.9 18.9+19.0" 66.6+17.6 %
0.5 81.5 36.4 +32.4°° s? 64.9+20.8* NS ¥
1 81 37.3+20.2° 65.5 + 20.2
2 80 38.4+26.1° 68.3+10.6
4 78 30.8+24.2°° 62.1+26.0°
K,HPO,
0 82 1.5+ 1.6° 52.9+31.8°
0.1 81.9 6.6+ 51 56.4 + 35.8°
0.25 81.75 10.8+ 3.6° S 54.7 +34.2° S
0.5 81.5 11.1+ 6.6° 55.6 + 31.8°
1 81 79+ 56 53.5+28.1%
2 80 45+ 29" 53.0 £ 27.7 %
Morin
0 82 21+ 24° 56.9+ 16.3?
0.01 81.99 6.2+ 4.5 59.9 + 20.3 ®
0.05 81.95 66+ 3.7° S 62.7+11.1%° S
0.1 81.9 72+ 4.9° 64.7+10.5*
0.25 81.75 3.9+ 3.3a 62.9+ 16.5°
0.5 81.5 29+ 28" 58.6 +19.4°
B -sitosterol ™
0 82 09+ 1.24¢ 55.1+18.0°
0.01 81.99 8.0+ 4.8 84.0+ 9.12
0.05 81.95 13.8+ 6.8° NS 87.0+ 9.6° S
0.1 81.9 6.4+ 33" 73.2 +22.1
0.25 81.75 6.0+ 47" 73.6 +22.1 %
0.5 81.5 3.2+ 2.8° 64.9+26.3 %"
Ascorbic acid
0 82 35+ 50° 52.9+33.2"
0.05 81.95 22+ 22° 78.4 + 25.5 *°
0.1 81.9 0.6+ 0.7° NS 86.7+19.0 NS
0.15 81.85 0.4+ 0.7° 80.3+17.2%°
0.2 81.8 0.1+ 0.3° 81.6+11.8%"
0.25 81.75 0.1+ 0.3° 76.3 +22.82°
CaCO,
0 82 04+ 059 53.6+23.9°
0.05 81.95 14.3+12.1° 76.8 + 15.8 *°
0.5 81.5 45.5+ 43.7° S 86.1+11.4° S
5 77 110.6 = 62.5 ° 85.6 + 10.2
10 72 115.3 +57.3 2 85.9+ 10.3 °
12.5 69.5 48.0+32.2° 85.1+10.2°

» Basal diet contains 15% cellulose and 3% (w/w) agar.

?5.d.; Standard deviation

? No. of larvae remaining on each diet was counted after 72 h.

¥ Number of replicates

9.9 Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxon signed-ranks

test.

?® S in column is significant , whereas NS is not significant among batches at P=0.05 by Kurskal-Wallis test.

* B -sitosterol was dissolved in ethyl ether and mixed with cellulose uniformly. Then the mixture was dried in draft-
chamber for 72 h to remove ethyl ether.
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Fig. 1-1. Effect of CaCOs and sucrose on the feeding in the newly hatched larvae of the silkworm
variety “T'o”. One hundred larvae were tested on each diet. The photographs were taken
at 72 h after feeding. The yellow bar in the photograph (A) shows 1 cm. A, Control; B, 10%
CaCOs; C, 10% sucrose; D, 10% CaCOs + 10% sucrose.

—J, REBEAILVT L, FUCRRY CEEKE Y UL EZNENHLE DY EHE O (Table
1-3) &R L, REAINYTLIETY HDEWE) VEEKE DV U LEREE DY S LEREOEASIH
BBRDOLND, ZOHE, RS, VUVBAKFEZAY U LAEZERNT 5 EEBEOBDIIRENPST2, L,
KEEA N T L, B, U UBRKFE D) U LERTRMULIZSGE OB, KBEAIN T LE Y R
KFEZHD VU LOMBEDLEXEFCRETH ST,

T, BIEHEORE, RBINLVCTAREWREINL T LAEE) COMAGDLDERNEL, ERX
L OMICHEEEZNRD L7270 (Wilcoxon—test, p<0.05), Wb U U EKE LY T LAOEIMCL >,
Sl EHOENMEL AN A LN,
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Table 1-3. The interaction between substances on the feeding in

the newly hatched larvae of the silkworm variety “To”

Concentration" No.of feces Rate of larvae
Substance per 50 larvae remained on
% (w/w) after 72 h diet food ¥
(Mean + s.d.Z)) % (Mean + s.d.)
(n=10)? (n=10)
CaCOg Myo- Sucrose  Water
inositol
0 0 87 0.6+ 0.8%? 52.9 + 30.2 °©
0 2 85 344+ 21.0° 65.6 + 28.0 *"°
0 0 10 77 426+ 18.2° 44.2£26.2°
0 2 10 75 86.9+ 37.5" 63.9 + 21.5 **°
10 0 77 102.4 + 48.7° 87.7+10.8 %
10 2 75 648.0+ 70.5% 76.5 + 14.3 *°
10 0 10 67 679.0 = 152.8 2 72.8 + 22.6 *P°
10 2 10 65 659.3+ 66.5° 67.3+17.7°°
CaCOgs Morin Ky;HPO, Water
0 0 87 02+ 05°¢ 58.8+14.3"
0 0.1 86.9 52+ 3.1¢ 66.7 + 14.1 *°
0 0 0.5 86.5 7.8+ 59« 57.2+24.0"
0 0.1 0.5 86.4 55+ 8.3¢ 65.9+17.0 %"
10 0 77 114.4+ 64.4° 86.0+12.9%
10 0.1 76.9 66.6+ 72.1° 85.1+ 82°
10 0 0.5 76.5 25.8+ 31.6° 68.8 + 20.0 *°
10 0.1 0.5 76.4 25.7+ 22.3° 71.4+13.6%°

U Basal diet contains 15% cellulose and 3% (w/w) agar.

? 5.d.; Standard deviation

» No. of larvae remaining on each diet was counted after 72 h.

Y Number of replicates

9.6 Means in column, followed by the same letter, are not significantly different at P=0.05

by Wilcoxon signed-ranks test.
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z 2=

T &2 WA R ORBREE R O, BRICEBRFEMFHZFOZ ENER SN TV AIWEIZ SV T, 7
ATV E VIR E RS WM OWEIZ b IERRES RN D D Z BN STz, £, REEIILVY T AIZ
W EAEFEEH (BARENER) SEEZEE LIS B8 (EEDR) BEH LT,

%@a&(hmeknzu&vCIWU%m#ﬁﬁ EEAOTHWEEHE L WD T RUBEEZIRNL
7oK O (Mt B) 13, v a iR EIRIESE L 2oz (10% X IHE),

%%m,hmep1K%Lk%%#%%%mk&ok%ﬁ®ﬁﬁm%ﬁéiﬁ%§(S&Uu%)%%
W, 3 FEORHICOVWTERFEEAOMS 2 LA, 7 RUBOIERIZY a O & [FIFLE

RS, FHEOERILEIEL D b0 L 2R L TWD CRIER), T OFRIE, 1T0(1960) D #Hi
=B Loy, HERFEOZIET D EEDEWICL 2D EEZX D,

—75, HAMAMURA et al (1962) 1%, HEESEOBEFHEEMWE & LT, UV UBE ) U LABFIALKF
(swallowing factor) DEHELYWE D> THDH I EEME L TWVDHA, Tablel-3 IR LIZFERER D &,
U VRS ) 7 AXDOEBIIRE AL T LD 1/10 LFTHY, VU BE Y v AOEAEFHEMER
W EERLTWS, F72, BREZZERIIT I OO LEYE HAMAMRA et al.,1962) TH5H I A -
A7 h—=nlialEL, REHLSDTLDXVBNMEEERERICIZRIT >,

LHEIORBR T, < DBEEDPRBAIN T T AZFM LT ZEEL, £ TOEAER (HAMAMURA et
al.,1962) B3 i< TH, BEVMIFR I D MEENBLONT-, o, BEROEERZDE (Table
1-2) PRI XL 9 E&Efﬁf%ﬁﬁgﬂk% SEBp->TWe, SBIL, RKEBIVY T AL, IA -4V
= BHDENEY g LA DE G EITHENRESR DN, %F@ﬁﬁﬁ%%%b<%tho
%ﬁiim&ww/vAE@6%uL,\ﬁ A F—VXDK 18. 8 5K T a JEX DHI 15.9 fiz & 72
ST, REBANSTBIIF - A )2 h—L b a BTk L THWIREIN R 2 EAMS)E
ThirEZLNT,

T ALV E CERICER ZMHET A EANRD S, GHE0961) oG L B DR L o7, PHEIE
§®Eﬁﬁ%ﬁ£Liﬁﬁ@&%ﬁﬂﬁLi0T§MéﬂT%é_&%%ﬁL,7%:»&/&@%LW
BAEFEMEMT BRAMEIV S, DULAKRRHKICL2ENETHDL LWE L TWD2, Table 1-2
IR LTEAERIIT Aa v eV BO RO E (B E B DIE) OAPBEO LN TS, FHEEORERCIX, 7
AR LT EREBHI WS DO RIIDEENTND I D, TAIVE VEBARKOE
ﬁi@%,YXZwHV%ﬁﬁﬂ®%ﬁ@&%’$5L,F%kbfﬁ@ﬁﬁﬁ@%%b<%ﬁbk7%
PELEZ BN, RRBO X 5 ICHMARMER OS2 W58, 7 A3 Ve UBRICHT D80, B
RLEZEIFFRICIEZONDZETHD,

—7, SIEROE (EEE) OFENDL, BEFEMHELAT LV a BICITERE 2R ST 28 AR
bbZ L& (Table 1-1), REEH LT AKX (0.5~12.5%) TITEAR GER) oL#IcEb LS, 3%
BOERMET—EMEZRTEVIFRBESNT (Table 1-2), ZHHDZ 0D, WEAFE Ficg &
B DR EEAFEEROMICIE, EEMRBEER2NLDOLEEZLRD, 2%V, BRI LYY
Ll afElcRL T, %n%nw%%mg9&<eﬁzo@ﬂ@%mbﬁo ZREN ORI xE LTl
SLTATEIZEZ T b o L HNESh D,

REEH VT M, FFR, BFEXARIE, = VB, 7&@,ii%@&£ﬂ@ﬁéﬁ%@%@%&
HIPICIEE L O\ &, 1996 ; /INHE, 1981 5 SUGIMURA et al., 1999;%4F, 2007), Z b Do iz
—BRETIEH DA, ENERATREARMEY (FHFE, 1959 ; #)1 « SER, 1966 ; HiN - 5K, 1961 ; #iA, 1967)
DEEEENTWD, £, I TN, BIEWOR TERIEKRGD 15~20%% HDTNDHZ ERNHbL
NTWa (g 1983), Zhbi, REBILY T AREOEATENICHS T IEERYWE THLZ L E2E
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SFHLDEEZLNDED, AH, BoNZWL ODOHIRIZOWNWT, MOLRE TS HIChaz#ED D 2
ERUETHD,

] =

Tm— 2K, BREOKICETEOWE 2Nz -k, FHEMEREREIE) OBREICH 2, 72 K
BOPEHEL LR LI E > TV ABEEOEIS 2 A L,

ZTORER, alE, BEE T RUME, IA4-A /b, VBBKE DI TL, TUY, -V R
Tu— VR REA LT MIEAEFEEANREO LN, INLOFRTIE, REBALVY T LARERESEWE
HER Lz, £, 72V EVBIIZEEMEERRFED b7,

Wi, BRFBEMEAORBDOONI-WMEEZ 2D D WE 3 EMAEDEEGAIC OV THRELZE 25,
F&ﬁ»/?A&/a%%éwir&ﬁW/ﬁAk A T PV DA LREICENT, REDOE
RO Z &6 RN ENBLDN, BEE HEHER 13, W bRBI LYY L& BM T
FHREDOEND 6 (FaBAlm, £, RBAILI T, B-3 AT o —LEKRT 23 /LI, &
R LICHED 2R (EEDR) PO o,

$£28 BEOBETHICKIITRENNVADZE

FB1IEICEHELAMAETIE, FREOEMBNICRBEI LY T ABREEN TS (SUGIMIRA et
al., 1998 ; SUGIMURA at al.,1999) Z LiZ&E B L, (LEMNSEMEE 2 DB OYE % 8 Te FAREBHT R IR A
N T LDHRERMUT R ZER LT, WEOEREMRZITo7c, ZO/ME, BEOCERITEINFHEE S
NOBENRD LNz, £, ZOfE LICITBENSEBOONTWD Z LSz, SbiT, &
Ny s BEMOEBRFHENE T%é/aﬁ% F oA = ETLI—L) FRFEZEMNT
L EMHER RN DI, BEOCEREENZF LML,

LovL, ZNOOBI5E, FEFERFERE) ORIV T AIRT 56 E R T HOTH Y (Table
1-2,1-3) , [HRICRDONTRBI NS T AOHEPMUO BRI O THRBRICRD N DM, =
D RIZHOWTIEHRE M 2 HF TV R,

T, AR (B2 ) T, RNV D LOMREREET D7D 2 O RFEZ VT, K2
HNT T AOEBEEBITINCLIETHELEEE OMABERICOWTHRAE L2, 10 W2 H W72 B o R,

REETI VT T A, EEOBEITEHAZFET 2/ (BREEDR) LIREL L LIC EFHD 0%
(BEEDR) BbdZ k@ﬁ%éhtoit,m&ﬁw/WAk%%@@fi,%ﬁ@ﬁﬁﬁmﬁ%m%
MICED DR (HEDR) BHDZERENDLNTZDT, LITIZ

MR HE

R L E AL, BARERER TR, [y KAD 1, T xoy, %), (¢, TERERFEE [1E
(Kai)), NEDJ, WAL, [SE), (X 1315 © 10 &FETh D,

TAEIIE, SELAIE TR EIRRLEL U - B EZ T L, F—R 5572 LB % O%E 2 &40
PRIX | 50 BET M T, 10 k18 CHRERE 1T - 7.

AHERIZH W fEHE, Ere —2 10%, X 3% (w/w) ROZEEHK DS Hfle k0B (LIT, 3
AR &L, val, F74/—A, R¥E TRUME, IA A b= HETAVI—N) ROREE
TN NEHBRE L L, SRWE Y, SR ELIL 1 MEEHAL, Bra— B RITERH D
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CRPEIRAR) 2, 7o, ZERITMER A Fesisl) zznhezifii L,

IREETI V2D I, 3 a FER OO O ZEOERICHET 2 B@IREIEL, WINnbK 10%THD (Table
1-1) (EL 5, 2001, 2005) Z &b, Kk

BOWIMPEEIL 10%E L, XA A3 F—NICHONTIE, BINERES 2%& L= (Table 1-1), F
7o, 2HOFEEZMAS DY TRMT 256, TOBRIREN 10% & 725 X2 Lz, 7ok, *RKX
i, AR Z UV,

R OMERN L, FEAREBIEHIFTERE & 2 5 ROEBRWE X 2 TN L, &lax X <RA Lz,
JEE 3. 5mm FRJE L A DRI ANT 60 AR Lz, WA CEE -k %2, B 24mn O BRI S
Pz, NE 60mm O ¥ — L OHIIZE W, HEEAER BICE X, 72 FEM%oPH#ER (UIF, 35
RN, ZOEBPEBEREOREL Lz, £, #REAREICH T 268 Lo@EEoE &% (51 &8E D)
ROGEER)] L LTHEB LR, MESMEIT, EE 25°C, BE 70% 2RFé L, 1F¥IT7 ) —rl—aN
TiT-> 7=,

TEERIZONWT, EHEMLOF XFHOROUHE X ZEDO K EIX, Wilcoxon DF ZNEAL M E £ (LA
T, Wilcoxon—test) & FVT, fGRRZE b%/KHETIT- 7=,

1 KRBV OLDERRENRESIZEDOUR

AAMRORER TH), [ KAD 1, T x5, 14, Tl LhEEROREME M (Kai)), NEoDJ,
MEE ), To<iE), TH 131 5] [2oWT, KIS ANEEITENCKIETHEL T 72 (Table 2-
1,

EHIX, TE0] 2R ATORBEIZEBWNWT, RBEBILVVTARDIHBE LIV ABEICE N> T2
(Wilcoxon—test, p<0.05), F£7=, NFED| TITREA LT T AR EGBEOEHOMICHEENRD BN
o7z b DO (Wilcoxon—test, p>0. 05), REAI /LT ARICBWTENREAENGNRTEND, I
LD LMD, RBEANY T NMIEEOEBRITHEZFET HFEH EBREEDR) 2675605256
ni,

—F, BlEBORERDI L, A L2 TORBEIZBWT, RNV LAXOG] & EDRNGHX
WCHEARTHEICE < (Wilcoxon—test, p<0.05), REEHI N T LI, BELEEE LIS EH DI H0E
(EEDR) DD ERMERESNT,

2. REENIVOLEEHDEANR

REETI N2 T L& a fEOHAIERIZOWTHRE L7z (Table 2-1),

REETI VT AN E v aFEOMAEDEXIZEITS 10 SO FEPEH#ER (FE50) 1%, SRR Tk
ZRNRBD NN, WTFROMEZHWGEIC S, WBEOERKISNEZ 5D 5 HR RN BlbN,
B OELIL, KEEINL T U DD WY 3 A2 BTN L2 3RBRIKIC S, B ICHn Lz, 4
DFEBREMTIE, 132 131 B Oo#FHuL 862.4 L2y, MR LZGFEOFTRHEZL, RNT
(230 (KAT) ) @ 651,018, TV x5 »574.8 18, (5 o 560.5 1, %] @ 454.2#, [H] ¢ 396.4
@, T ©369. 7, THFE] @ 306.0 HDIEE 72 7=,
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Table 2-1. Effect of CaCO3; and sucroce on the feeding in the newly
hatched larvae of the silkworm

)

Concentration 2 No. of feces Rate of larvae
Variety v Substance per 50 larvae remained
% (wiw) after 72h diet food ¥
(Mean = s.d. ) % (Mean + s.d.)
(n=10)? (n=10)
CaCO3; Sucroce Water
0 0 87 0.0 + 0.0 °¥ 186 + 11.2°
“Hi” 10 0 77 17.6 =+ 23.2° 50.9 + 21.5°
0 10 77 38.7 + 24.9° 9.5 * 3.8°¢
10 10 67 396.4 + 78.0 ° 43.3 + 15.1°
0 0 87 0.5 =+ 0.5 25.3 + 7.1°
“KAT” 10 0 77 27.0 = 20.4 ¢ 37.9 =+ 8.0°
0 10 77 283.0 =+ 49.4° 17.8 + 7.5°¢
10 10 67 651.0 + 119.1°% 264 + 15.1°°
0 0 87 0.1 + 02 221 + 13.5°
“Ryo” 10 0 77 134.4 + 73.5°" 49.8 + 13.8°
0 10 77 31.1 + 466° 13.1 £ 10.0°
10 10 67 574.8 =+ 78.1° 439 + 156°
0 0 87 0.2 + 0.4 ¢ 51.5 + 13.8°
“Yo” 10 0 77 16.0 + 21.1° 87.0 = 17.1°%
0 10 77 84.2 =+ 26.1° 28.0 =+ 129°
10 10 67 4542 + 107.2° 476 + 14.6°
0 0 87 0.3 + 0.6° 346 + 11.1°
“Asa” 10 0 77 59.3 + 37.2° 619 =+ 16.6°
0 10 77 86.9 =+ 29.1° 174 + 10.7°
10 10 67 560.5 + 192.5 2 43.8 =+ 9.2°
0 0 87 0.0 = 0.0°¢ 51.3 + 27.0°
“Kai”™* 10 0 77 1.0 =+ 1.3° 86.6 =+ 4.6°
0 10 77 1.8 + 2.3° 214 + 17.1°¢
10 10 67 80.7 + 38.3 7 715 + 186°
0 0 87 0.0 + 0.0 ¢ 56.2 =+ 27.0°"
“Bono”* 10 0 77 0.2 =+ 0.4° 73.0 + 250°
0 10 77 2.0 + 4.4° 375 £ 20.8°
10 10 67 47.7 + 45.1* 73.1 + 21.0°%
0 0 87 0.0 + 0.0 268 + 10.1°
“Kenpaku”* 10 0 77 25.6 + 29.1° 704 + 12272
0 10 77 8.0 + 13.7°¢ 16.9 = 6.3 ¢
10 10 67 306.0 =+ 95.8 * 69.3 + 156°
0 0 87 0.5 + 1.1¢ 89.6 + 13.1°
“Tsukuba”™* 10 0 77 18.4 =+ 25.7 ¢ 99.8 + 0.6*
0 10 77 152.2 =+ 53.6 ° 884 + 17.1°
10 10 67 369.7 + 775 % 97.3 =+ 2.9°
0 0 87 2.0 = 3.3°¢ 742 + 148"
“Shi-131-go”* 10 0 77 82.6 =+ 76.8 ¢ 95.5 =+ 3.6°
0 10 77 302.4 + 153.3° 46.8 =+ 19.3°
10 10 67 862.4 + 244.8*? 66.4 + 195"

v Japanese and Chinese strains were tested, and all the marked varieties(*) belong to Chinese
strain.

? Basal diet contains 10% cellulose and 3% (w/w) agar.

? No. of larvae remaining on each diet was counted after 72h.

¥ 5.d.; Standard deviation

» Number of replicates.

9.? Means in column , followed by the same letter, are not significantly different at P=0.05 by
Wilcoxson signed-ranks test.
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—J7, T#E) KOY NED | OFEKIL, OSBRI THLMCDRL, 80.7 ML 47.7 HE 27,
KRR OERL, REE DL T AHIMEK DK 4. 3~80. T (KO = BERMX DK 2. 3~44. 8 [ZIcFNZEh
Y Uiz, F£72, M) & TE0) %, REH LYY AHMXK KO g FEFMKIZIS 0T SN2 <,
Briz NED ] TIE, ROV T LEMX ESBXOFEHOMICAEZEZNED b7 h - 7= (Wilcoxon-
test, p>0.05),

FIEHDRT, WTROREICENTH Y a MK O FHRN, JPREKICHSTERLS 7225 2 &M
MAND Z e n, vafiicld, BEAEEKT IMAN R o, o, RV TLE S a DM
HEDPEXOFIERDRIL, NED| ZHRE, RV LT LMK E S g BFEMEXORIALEMN T 5
Tu =,

wiZ, gl & NED] 0B, REANVC T LEYafFEOMBEDLERIZEWTY, £, YafEicxil
THERMG (BLF, KIS 238D TV Z E RSN -7 (Table 2-1) T, W2, =k
DAL OFEREIZx LT ED X 5 KIS ERT OO0 EFAE L7 (Table 2-2),

Table 2-2. Effect of saccharides on the feeding in the newly hatched larvae
of the silkworm varieties “Kai” and “Bono”

)

Concentration ' No. of feces

Variety per 50 larvae
Substance after 72h

% (wiw) (Mean + s.d.?)
(n=10) &

Sucroce Raffinose Fructose Glucose Myo-inositol Water

0 0 0 0 0 87 00 + 00°2?
10 0 0 0 0 77 1.2 + 28°
“Kai” 0 10 0 0 0 77 01 + 04°
0 0 10 0 0 77 00 £ 00°
0 0 0 10 0 77 1.5 + 33°
0 0 0 0 2 85 01 + 03°
0 0 0 0 0 87 00 £+ 00°
10 0 0 0 0 77 1.7 + 24°
“Bono” 0 10 0 0 0 77 02 + 06°
0 0 10 0 0 77 24 + 39°
0 0 0 10 0 77 50 + 14.8°
0 0 0 0 2 85 29 + 85°%

U Basal diet contains 10% cellulose and 3% (w/w) agar.
? 5.d.; Standard deviation
» Number of replicates

Y Means in column, followed by the same letter, are not significantly different at P=0.05
by Wilcoxson signed-ranks test.

74 —A, B¥E, TRUBEEORIA A4/ b= HFETLa—L) EHNTEERREZITo -
RS, WETEIIWTNOREEZ 52 TSSO RIGMES, SO AZ RN L 72 3Bk X & 5 RRIX 0 #EHK
OMITIE, AEENRO LINLZ2)>7- Wilcoxon—test, p>0.05),

Flo, RBEAINVULE Y afiOMBEDERAERRIZLT, ROV T LET RUEROREES
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N TREIF A b= ERMLUZBESERNCT 2 M) & NED) oBRERKISE kKR L7
(Table 2-3) & Z A, fE) OFEE, REHINVV T LET RUREOMAE DX T 85.5 ffl, KEEH IV
VULEIF A )V b= LOMEAEDERTIE, 38.7 LR, MRS DLER GBRX) ICEBIT 5
F|EUL, AR ERDRBANT T LE S a OB DEXOER (87.7 ) ZHhTHRL, ZD5%
o, Mgl OBBMGMEEZ M ESED 2 LixTE RN,

—J7, NED) TIX, #EHED, RBHILVITLEIL A )V F—ILOMABADLEXT 45.7 f#, K
AN TLET RUEOMAEDEXT 144.5 ll, REEI N T L E T afil DMABEOEX TIX 63.9
HE7moloZ &b, ROV T LET RURERRAE LR E 5225 L, NED) OBRITEINH S
MDTARMET S = & AR &z (Wilcoxon—test, p<0.05 ), Z DA, NED] OFEIIT, KFEHNLT T
Ll alEoMBEbER ) OFEBOK 2. 751N L,

FWTC, MMEOBRMIGEE, SLICH ESE 50 2TET D20, vakl, 7 RUEEOR
F oAV =IO NG 2FEOHE A A DY, KRRV LY T AL SCEASEHCAN L, ERRAR
#1772 o7~ (Table 2-4),

Table 2-3. Effect of CaCO3 and saccharide on the feeding in the newly
hatched larvae of the silkworm varieties “Kai” and “Bono”

)

Concentration * No. of feces

Variety per 50 larvae
Substance after 72h
% (wiw) (Mean +s.d. ?)
(n=10) ¥

CaCOs  Sucroce Glucose Myo-inositol Water

0 0 0 0 87 00 = 0.0
“Kai” 10 10 0 0 67 87.7 + 43.0°
10 0 10 0 67 855 + 53.8°
10 0 0 2 75 387 + 30.7°
0 0 0 0 87 00 + 00°
“Bono” 10 10 0 0 67 53.9 + 71.6°
10 0 10 0 67 1445 + 108.82
10 0 0 2 75 45.7 + 68.0°

U Basal diet contains 10% cellulose and 3%(w/w) agar.
? 5.d.; Standard deviation
? Number of replicates.

¥ Means in column, followed by the same letter, are not significantly different at P=0.05
by Wilcoxson signed-ranks test.



26 RSV LREERISTECEE S 2 428 « SR ERISE

Table 2-4. Effect of CaCOj3 and saccharides on the feeding in the newly hatched

larvae of the silkworm varieties “Kai” and “Bono”

)

Concentration ' No. of feces

Variety per 50 larvae
Substance after 72h

%(w/w) (Mean = s.d.?)
(n=10) ¥

CaCO3 Sucroce Glucose Myo-inositol Water

0 0 0 0 87 0.1 + 0.3 4%
“Kai” 10 10 0 0 67 91.7 + 346°
10 5 5 0 67 139.8 + 715"
10 8 0 2 67 261.2 + 455°
10 0 8 2 67 174.7 + 61.1°
0 0 0 0 87 0.0 =+ 0.0°
10 10 0 0 67 53.1 + 46.7°
“Bono” 10 0 10 0 67 154.7 + 9659
10 5 5 0 67 360.4 + 91.0°
10 8 0 2 67 4170 + 636"
10 0 8 2 67 650.6 + 110.0°

U Basal diet contains 10% cellulose and 3% (w/w) agar.
? 5.d.; Standard deviation
» Number of replicates.

Y Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxson

signed-ranks test.

(VE) X, ROV UL, Va3 Ad A v b= VORLEDERD D VILIREBEI LY T L,
T RUBERORIA - A /¥ b= OMHEELEXT, —JF, NED| X, REILVT LA, VafEROT
RUBEOMAE DR, REINLVCT L, VaflERRIA - A2 F—VOMBEDLEX D D VL REED
N, TRIFERDRIF « A ) F— L OELEDERXT, EAITENEL B L,

ZogA, T OBBIZ, RBILITLE, YaBEROIF A/ F—1LDOHAEEDLEXT
261.2 ffl, 7 RUBERRI A+ A /¥ b=V EDMAEGDOERTIL 174.THERY, HRE 725 REET IV
TULEY afEOMAEDEROERDOK2.8FEN1.9MFERoT,

T2, NED] T, BED, ROV TLE, a7 RUEOMAEDOEX T 360.4 f#, >
ARSI A - A )V b= L DMBEDEXTITA17. 08, 7 RUBRRIA « A ) ¥ h—/L L DA
AHEIXT650.6 il 720, ZAUTRIBH LS T ALY aEOMBEDEROELRDK 6.8, 7.9 54
U 12. 3fFIZENENAY LT,
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Z =

10 fEZ AW T T 245 R OBRMBOFEEND, RSV T MITIEEOERITEIZFHE T H1E
A GERREDRE) BH0, Fiz, valEliladbyE s LEROBARMIGHE & 5 HFEM 28R (18

B BBLOND Z LR SN, &5, RN T MIEEEGEE LIS B (52 D%
R), VafEREL I T L2EMERT I E B REFFICHED O i,

PEORERIL, F1ED [ (Table 1-3) IZBOONTRIEINL LU LAOHMEEESTHLDOLEF
2 BHH, Table 2-1 THRLEL IS, RNV DU LXK TIE, NED)] 2B AETOMEOERITENFHE
TV 5 (Wilcoxon—test, p<o. 05) 7, NED) I Ol/\'C?B ENTILH BN FEIKIZB W TERNTE
OONTZ, TNHEDOZEMND, REINLVT AR, BRIEEDREZH AL O EHE LT,

—F, WAL T ALY aOMAEDLER T, ERLZL)ICEDEAR CEH#EL, UT,
FH) N, FNTROWEZERTHRM LR ORI TR <, MRS S, LEN-T, &K
iy hE s afil, ANCEREOR22BEFEMETOHL LB NI,

Fo, HMFEOFXEDHHE (Table 2-1) R 5 &, Fﬁ&ﬁ/v/ﬁbk/aﬁi@ﬁ?f‘\bﬁli@élé”w
DEPDVTNOMBEICBNTE, YafRLY LEL< RI2BERANRRBOOLNDLZ EnD, ¥ afEXic
wyiA%%m¢é_&_;of,/a%@ﬁ?é%ﬁ%uﬁéﬁéW%ﬂ%b%nfwé_&ﬂb#
ZORERENS, HAEDLERIZBITAEAENNMORRO—>E LT, REHILSTLAOET LI Z8DH
R EBFDERE) I2L-T, BNFE LIS EREOLN, ZOBEZERTIF ¥ AN, L0EIHx
mZrizksdboltEZLN,

—J7, PEMAROFM ME) & NEO) ORMAEDEXKITH T 2 BREOSMEIT, Mol s LT
FLLEL, 508N 7= 0 OFHEHIL, TNEI80. 7 & 47. 7 & 72 > 7= (Table 2-1),

T, MmEOBERKIGHE N LI DIH G ERAMT DI, RBILV T LE, KFEOE
HrE 1 HEbHDWIT 2 RS LEFARZ2AWTERERBR 2Tl 2 A, M 1L, REINV TN, ¥
aFEMONI A« A )V P =L DMBEDERXT, NED) 1%, REHILLTL, TRIERRIAL - A/
U F— VDA G DEXIZEWT, EBEEGEH NEFE LML (Table 2-4), ZDHE, [ @ 50
SEY 72 0 OEHEBUE, 261.2 H, £/, NFD] T 650.6 HERY, UL, REEILYTLE TS
FEOM A DREXOEE DK 2.8 7L K 12. 3 FFITFNFHAY LT 7= (Table 2-4),

LML, BEOZOEFICENTY, MGHEOSMAELERIZEIT2EARE () 1%, #EHoE
YR ZDME (Table 2-4) N HFHAIND K 912, B TRESER>TEY, £72, Table 2-1 D 10 f
Tl 2 O 72 3R BR %w(%ﬂ%®@ﬁﬂmb%h END, F—MENIZBWTHERMIGHEICEE T2
B OB X E & D VI EEE TR > TWnWD H 0 EHERI S vz (Table 2-1),

ek, vafiix, BEOoBEFEMWEL LT, HHoOPTROBWEH AR LHREINLTEL
(IT0,1960 ; 7)1l « ERE, 1966) ., F£7=, BT 7 4/ — A1, v ablck<HBWERFLIMEMA 2
WThoeIh, ZOo—FTT RUulilL, BIZHTHIREBEMIENLOO, EBEFEHANTHE O L@t
ERTWD (% - |, 1961, LavL, A#FZETiE, MM & NE0) oy a o+ 288508 (L
T, B&) IS MNIH -T2 (Table 2-1, 2-2), £z, NED] OIGFE, v afh, RHEEROT 7 4/ —
AL HT RUREICK L TOoRMOWRIG 2 R~ Ean /L o7 (Table 2-2),

—J7, THE) 1%, ¥ a LA OREEICH L CH UG T8 <, R, FBHx L TiEe ]tz R
S oT=H (Table 2-2), ERL7=L 91 ,r%ﬁw/WAk2@®ﬁ%%ﬁ&Abﬁé LIZE o T,
M) OX D B ROBEICH L UFEAEKIER ROV RFEICE N TY, BRKSENE LMk
L7= (Table 2-4),

Mg 1%, SRR L-ZEoSFEOF T, ANLEREAEORWLETH LA, ZomfEE, FET
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borFEEG2LHE, OMEEFAREZEEBRL, RET D, —&IC, ATHEHEAMEOIR W REIXE
OFEINICE EN D EREDE (1T0 et al., 1975)IZL > TEEPAFHISNDI DO LSO TSN,
ASRIOFERNTRT LI, BREEDEORZRLEAEDNT A H N TEBHE GO B EICK X o2
ERIETHOLEEZLND,

ARFZETIE, REEH ALY T LAEZHEMTHEZ DL, IED] 2B ETORBICEBWNT, HLNREAE
R RN SN~ (Wilcoxon—test, p<0.05) (Table 2-1), F7=, REEHI LI 7 A& KFEOHIE A
HEDEELGEITE, WTNOREIZBHERNRZRDBE DN, BOBRITHNEFELIREEND Z LR
TEmd bz, ThbDZ EMD, RBINT T NL, BOBRBFEWE CTHD EMHGOTHZ Lid%Y
ThdEEZD,

WOBKAEBEN M58 Call - SER, 1963 5 #ik, 1996) 2L ->TC, EERRIA A /¥ h—1%
FNEFNRRICZRT HWEME (LML L M) 25, DRSS EWRE T+ LICHFEET D 2 &
DHERINTWVD, BT, Z0 LyMiaky L Mz >0 ORREISEICET 2HE LED TV,
LovL, BIRFRTIE, RN D AEZRETIWEMIBOFEIZHA LN Ro Ty, F2, BT
T OV TE DR AL OHERE D A e BT Z HO & T D FARARE R O IE WAL PR RE DS MBI 5 LT\ b 2
EnmonTWA (FifE, 1996),

Lo T, A, KBNS T LOBEREREZR O THIH L 0E G RE#EICONT, BLED
AERDAREICHERN T2 Z L IZREETH - T2,

LL, detan-EBOELZBET D&, FEHABFMTRMLZERZERLEEORIIRERDO DL
DONREL AONDDITR LT, REEINT T LOHEBERLTEEIRKEE VYT L EFEORA R &
BLEEOEITIFIFE T, FLPATHEZER LZBAOELBRMER L, Wb HEROIENHE
W,

INGDZENDBRBANT T LEFFHOMBEDRICOWVWTEEST L&, ZoRHRIE, WYEOER
FEVERICMZ TR T SRR I VY T LR GO ABES 2 FI%+ 5 2 & CEMEFICHEIES N,
HEHER TONENEHEDL ZEN—RTHD RSN, £7o, ZOHRIE, LB R LT
LOFTLHEEHOMRLEETHLDEE XD,

IREE T V> D DOBRIEERTE, BEZ2 5 X H D D0E (EEHME) LOBEELE OB A REREICS
W, BIZERILGWERWETREZED, EOBEA 4 PEELEEZH S TND 00, iZimnyE
BHEEA SR SN EET 2O EIZOVWTRETALERSH B LE S,

] =3

RGNV T APIRE OB REATENC KT TR L P E OMABERIZO W THRE Lz, &AL, AR
RO TH], 2wy, Toxoy, 13), T8 CHEERORE W, NEo), A, 1oL
1F1, T3 131 %) @ 10 SHFEA AR L7,

Iz, Baa—2E, R, KD D EAREGEHIIREE D V> 7 LN Uz fEk 2 fER L, 17k
B DIRRIZ 72 K5 2 7o, ZOE, NED) 2R ETOREN OB ZEBRETHZ ENEND D
i,

WIS, RN D LE Y afER RN 2B 2 ERICE 22 &, WTInomfEY, REILCD
L&V aEOHENRDFIZE > TERKISHERED bR, [H & NEo) oBAEE, fhomfd
\ZHEATBEE D 72 o T2,

BT, BN D AE 2 BOREZIRN L 2l mfEcG 22 25, ) X, RV
A, VaikOIA A )Y b=V OMBEDLERT, NED) X, REILVTL, T RUELDR
F oAV b= VOMABEDERICENT, BEKGHENE LM ET5 Z LRI,
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LLEDRERN D, REANV T LT, EEROBRITHZFES 2L ERFEVE) THHI L
WAL T, £z, REINT T LMD, WBEEZEE LICSSBO LR (EEDR) BT,

£ 38 BEROERITBICRIETHIOARDHE

%2 EICFHE LRI, Mx 0B LA AT, RIS T AOBRITENCKIETHEIZON
THRETL, ROV T L0, BEOERITEIZFHET H/EH ERIEEDR) LEELA MR LIz &/
DLE (EBEDFR) 2ROZELEZHALNILE,

IREE TV D M, OBEERRBRZDO—DTH DM (FHE -k, 1966 ; FHik, 1983), BiRFRTliE, &
el AOEBRIEERME 7 O NIE| S E O (EEEE) IO W T ST,

LL, ZORBINY T LMMIGRD IR, RBEINVY T LAOIRIZRD HNDEDN, 650X
HRILAEDIZLROLND L ORON, ZOREHLNZT D2 L0, RNV T AOBEREERE
HNCH EHOBBMEHOR N2 LT 72—k dbo B D,

FIT, KB (5 3 &) TIE, KREOINAT T AERORBEICOWT, BEOEBETEICKIFT
wé%ﬁﬁbko%@%%,mm%%ﬁmi%ég%ﬁiéﬁﬁﬁwyvA&wuV@ﬁwyvAK,ﬁ
el NERBEOIRND D Z ERHLNIR-5TeD T, BLTFIZRR%,

HHRVAE

B U=y, PEERERE (H], Th) KOHAERFE [ Thsd, HEICIE, BFusE
TN ERIRER LB LT B A U, [F—RfD & 1572 W B IE R O # 2 2540 BRIT 50 81354 T, 10 i)k
AR CHREBREAT > 7,

AERICHW RN, s OMEOEADBIEICHLND L OI1Z, Erre—2 10%, %X 3% Ww/w) &
ORISR E AN A T A0 L U, RIBA LD L, BRI D L, I D N, B
ANT T L, BEEEIIN T I, IREBKFET RY UL, REET Y UL RO a fEEHEBRME L LTz, 5
X, IR EITIREMEHL, o —2BRITERH D CREEIER) 4, ERITMERMA (Fn
FHE) EENENER Lz, Slkox L<RAL, BEIN 3.6 miEE &R ARG AN, 60 HZEE
L7z, WA THEE - 2R A EAR 24 mD HERIZITHHE, N 60mD Y ¥ — L OFRIZENT, HBE
gt RicEE, 72 FpM%OP IR (LI, #8) &S, Zo#BEZEBREOHRIEL L, £,
BEEREEIC x5 72 B OfE EoEE A T52EOFE (EAFFR)) & Ui, MEERMEE, RE 25C,
TR T0%, &L, RTOERITZ Y = L—ANTITo T,

ERRIZONT, HEMLOSIXFOROMIEZDOKEIL, Wilcoxon OB EE (LI,
Wilcoxon—test) % FHWT, faBR¥E 5% KHETIT-7,

1AV AEDNRE IELDEEHR

[ ICBITHRBAN T LOEBRICET 5 BEEEIE, 10%E (Table 1-1) (L - HH, 2001)
THolzDT, ZHICEDSNT, WA v U b (Ca) EIEKE (CO) ICHTLIEAMENELL LD LD
2, BNy LA ERBEORNEZTEL, TNENOWEIZONT, BRITENC KT T HELRE
L7= (Table 3-1),

BEERDE, RNV LXK, BNV T LARERY VBRIV T ARKBIBREX IV ERICE
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< (Wilcoxon—test, p<0.05), F7-ICEEM AN TAE Y VBNV T AIEEOEBRITEN 2 FHET 21/EH

BRO LN, RBEIZIZZOERNED b olz, Zih 3 O LD AEOF T, [REEH IV
T AKOERP R L, WOTHERILY T LK, VB Y AXOIEE Y, WO XEIC
HHBENHED S (Wilcoxon—test, p<0. 05), HHLEEFZEEANTHTE -T2V VEEI LT T LXK OEHIL
IREET NV D AED /9 LLF, BRI T LAXO 1/3fREE o7,

—J7, BIEEOFRIL, I vy AEORMRIZEWNT, WIFRbLHBX L0 &L 228 mn A5z
W, REBEANTTLEREERIC S OE (EEL R R EI%W&%E%%%‘%) DHER ST b DIX
EmOhnNone ) BN T LT TH ol (Wilcoxon—test, p<0.05), Z DGf, Mﬁﬂa/?A[ﬁ
DEIEHOENRRbE L, FM%»/?AEkJ/Mﬁw/?AE’ﬂbfﬁﬁéﬁwb6ht#
( Wilcoxon—test, p<0.05), REEANT T LK E Y VI T LAXKIZONWTIE, WXMEICHEEZITED
SN0y o 7= (Wilcoxon—test, p>0. 05), 7235, REA/KFE T MU VAR ERBD U U AR, BEEZES
FAEM R 5T,

W, B WO VBRIV T BZOWT, WINEE LB GEE) L OBIRERE L
(Table 3-2) & Z A, #¥E, 2 TORMXTHMX IV HAEIZLH -7 (Wilcoxon—test, p<0. 05), [f]
Iy AEOBEICET BRI AE, IS 10% AT E Rz, #EEE, ERA LT AICEN
T 5~10%X T, UVBEONY 7 LA TIE, 0.5~10% XK CHRINEMICHEEZIIRD 570> 7= (Wilcoxon-
test, p»0.05), £7z, WTNOLE S 12. 5% XOFEHIIHIMXOF TR L7220, 10%XD 1/3 LT &
o7,

— 5, Bl X HORL, 2 TORME THEX XY HEICE < (Wilcoxon—test, p<0.05), [iH /L 7 L
OISR 2R LIS EBOIENBO LN, ZOHE, WTFRY 0.5~12. 5% XICBWT, FINE
R BT 5T (Wilcoxon—test, p»0.05), Bl XHORIFTIIFT—EME R LT,

Table 3-1. Effect of substances on the feeding in the newly hatched
larvae of the silkworm variety “To”

1

Concentration No. of feces Rate of larvae
Substance * substance water per 50 larvae remained on
% (wiw) after 72 h diet food ?
ean + s.d.” % ean =+ s.d.
M d.?) % (M d.)
(n=10) ¥ (n=10)
Control 0 87 1.1 + 1.199 53.1+12.2°9
CaCO;, 10 77 106.4 + 66.5 2 85.5+ 6.4°
CaSiO; 11.6 75.4 30.6+17.2° 95.2+ 3.8°%
Cas(POY, 10.3 76.7 114+ 6.7°¢ 85.1+ 5.8°
CaCl, 11.1 75.9 1.0+ 0419 56.5+ 13.7°
Ca(CH,;CO0O0), 15.8 71.2 09+ 0.6¢ 58.7+ 95°¢
NaHCO; 8.4 78.6 0.8+ 0.59 169+ 85¢
K,CO; 13.8 73.2 1.1+ 0.6¢ 92+ 599

D Basal diet contains 10% cellulose and 3%(w/w) agar.

? 5.d.; Standard deviation.

¥ No. of larvae remaining on each diet food was counted after 72 h.

Y Number of replicates

.6 Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxon
signed-ranks test.

* Each test substance includes either calcium (Ca ) or carbonate (CO3) at equal molar concentration.
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ZIT, BRBANT T LR SEBANT T LDY a il OMBEERZBRHT 572012, SWEOIR
INIEE 2 10% (ZFHEE L, BRREBR 41T > 7= (Table 3-3),

[ OV T, BRIV AL alELD2 0T VBV AE Y afErRRMLZX
(AR ZRR N B b, 50 HHY -0 OB FEEIE, ThETh 645.8 L 160.6 fH L 22 ~7=, Zhid,
AN T LE Y aFEOMARDLEICBWNT, BRI Y ABMXOK 12.9 %, ¥ a FERMX O
13.91%, VALY ULEDHMAEDLETHE, VBT T AHEMXOK 16.2 %, ¥ a FEHEMX O
B 5MFICENENFEY LTz,

—J7, BIEB O, EMHINLC T LXK E D VEEH LT ARIZEED B, Vo BERICITEE %=
JFAMEMN RSN, FT2, BNV T LLE Y afEOMAEDLEXIIBIT 25| S FORE, ERIIL
VU AR EREDRLEOMIZEREEZTBD G- 725 (Wilcoxon—test, p»0.05), U @/ v
LEvafirflabbEs s, YaEORIMNCL T, VVBAALY Y LAO5Z-BOMENRHD L, M
HEDERDOFIEREDRL, vallX LS L ol

Table 3-2. Effect of calcium salts on the feeding in the newly hatched

larvae of the silkworm variety “To”

Concentration” No.of feces Rate of larvae
Substance substance water per 50 larvae remained on
% (wiw) after 72 h diet food ¥
(Mean + s.d.?) % (Mean =+ s.d.)
(n=10) ¥ (n=10)
0 87 1.3+ 1597 51.7+21.0°°
0.05 86.95 288+17.1° 79.9+13.9"
CaSiO, 0.5 86.5 31.4+17.7" 94.2+ 4.3°2
5 82 44.1+£220°% 93.9+ 2.8°
10 77 50.7+19.5% 946+ 54°%
12.5 74.5 13.1+11.6° 954+ 3.6°
0 87 04+ 06° 51.6+15.9°
0.05 86.95 3.8+ 3.9° 721+11.4"°
Cag( PO,), 0.5 86.5 82+ 807 84.3+10.1°%
5 82 95+ 52° 85.0+ 8.0°
10 77 10.7+ 6.7% 84.1+ 54°%2
12.5 74.5 2.9+ 27" 847+ 84°

Y Basal diet contains 10% cellulose and 3%(w/w) agar.

? 5.d.; Standard deviation.

¥ No. of larvae remaining on each diet food was counted after 72 h.

¥ Number of replicates

.9 Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxon

signed-ranks test.
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2. VOO ABDMREZDRIEREZR

BEWgANLVSTLERNY VIV T LAOMBELE O T DO a il OMAEREZHRT 5729
2, T8 & Thag 220w T, T oA LRkOMELZTT o7 (Table 3-3),

ORI L T LARERY VBEINALY T AXOFEHIIFBREXOZNL D LAEICELL
(Wilcoxon—test, p<0.05), EEE /LT T ALV VI NV T LN, IEROEBEITHZHET H1EHEZR
TENHEND BN, UL, TH] RO ) oG, HERILVIV U LAOBRITI VBILI T ALY
bEMNolbDD, alEREEND L, BRI T AROERITHL AR, ZhiE TH 0
HEBRoTWe, F, WAL T AEI, valilabtbtd EBRINEE @D D HEN20H
B, (48] O 50 502 » OFH#ERIL, AL ST ALY alEOMAEHETT.6 1, VMl
N T LEDOMAEDET212.9 M, 4] T, NAIZ278. 28 & 109. L EEZR D, Ziuk, [ 2B
DEERE I N T ABRIK O 19. 3 1%, ¥ a FERIMXK O 7.5 LN UV U AR O 21. 3 £,
T BEEMX 0K 1.8 %, 4] TiE, B /LS 7 AHEMXOK) 32. 78, & a EHMX O 7. 7 5K
U BRI T NERIXHKT 30. 3 K, O a BERUMX OK) 3.0 fFICENEILHEY LT,

—J7, BIEROHET, WaFEE L [H) ICAohEmeE —&% L, b, EILy AR EY
VEEIVT T ARKIZE EEDIENPED LI, VaERICTEEAES T IEASA RO, £, Ve
PELHAADLED L, Y alEORINCE s TEHBANLL T LD XBOIENFHOLNDL Z EITR o1
2, VBN T AO5EROBHEITIIO v,

Table 3-3. The interaction between calcium salt and sucrose on the feeding in the newly
hatched larvae of the silkworm variety “To”, “Yo”,and “Ne”

Concentration ” No.of feces Rate of larvae
Variety - per 50 larvae remained on
Substance after 72 h diet food ?
% (wiw) (Mean =+ s.d. ?) % (Mean =+ s.d.)
(n=10) ¥ (n=10)
CaSiO; Caz(POy,; Sucrose Water
0 0 0 87 03+ 06°? 53.7 + 16.8°Y
0 0 10 77 46.4+ 19.4° 43.0 = 16.5 ¢
“To” 10 0 0 77 49.8+ 14.6° 94.1+ 2.7%
0 10 0 77 99+ 6.3¢ 83.9+ 4.8"
10 0 10 67 645.8 + 137.0 @ 92.1 +11.7 2
0 10 10 67 160.6 + 71.4" 41.8+17.6 ¢
0 0 0 87 0.6 =+ 1.5°f 36.9+ 13.7°
0 0 10 77 115.7+ 54.0° 10.0+ 5.3¢
“Yo” 10 0 0 77 449 = 32.1°¢ 75.4+ 8.6°
0 10 0 77 10.0 =+ 12.0° 52.8+13.9"
10 0 10 67 867.6 + 241.0 ° 72.3+ 8272
0 10 10 67 212.9 + 64.1° 95+ 529
0 0 0 87 01+ 0.3fF 76.3+ 8.7°
0 0 10 77 36.1+ 29.1° 46.9 = 14.2 ¢
“Ne” 10 0 0 77 85+ 7.449 98.2+ 2.7°2
0 10 0 77 3.6+ 3.2° 90.8+ 9.8"
10 0 10 67 278.2 + 68.52 96.8+ 2.3°
0 10 10 67 109.1+ 59.6° 447+ 7.0¢

» Basal diet contains 10% cellulose and 3%(w/w) agar.

2 5.d.; Standard deviation.

¥ No. of larvae remaining on each diet food was counted after 72 h.

* Number of replicates

5.9 Means in column, followed by the same letter, are not significantly different at P=0.05 by Wilcoxon signed-ranks test.
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Z 7

3 M E W REBE RN D, BRIV T ARQRY VALY AN, BEOBRITEEZFHLT HIE
AEFEOZLIFHLNTHD, LnL, BEFEHE L L CBICHE I TWD 2 2 fE(1T0, 1960) &t
I oL, RN Y LNERNLUERZ 5225608 8R G X, v aEXo® 1/6~1.1 %
2, =, VVBAALY T ACZONTE, WTROGREIZEWTHEREN D2, v a RO/ 1/10
~1/5 Eleol-, KRlZ, Tha) 2AVWEREBRTIE, WALy T AEOMFIEHA LKL, EgILvvy
LXRY AT AXOD 50 BHY ) OEHERIL, FNEN8.5HE 3.6 ThH o7z (Table 3-3),

Fo, TH) RO TE oBRRREBIZET S L, HRICERTIEENRILND —HT, KXIZX-s
TIHFABZEELRNVLDOBE AN, TNOHDOIENG, MULY Y AEZEEFEME L LTH
ﬁ?’ X, W ’%@@%é%ﬁué’&ixbkﬂotﬁ HAMAMURA et al. (1962) 1353 ) HEA A

SYBE, RET ABRIC, FIARIKF (swallowing factor) (Z-2DWTIL, EEAFGEIOMKIZCTD Y a bz
mKtﬁ@%%wfwtmf,_mﬁ%%ELthTwm3ﬂ%ﬁék,ﬁﬁ%@%@@,%%wwy
TAE Y aHEOMAEDEIZBNT Y a RO T~1452, VUBALY T AEDMAEDLETIEY 3
WX DK 2~3 {F& 720, ﬁﬁﬁmé%%bém%m&%%ﬁﬁbhé’&ﬁbm . ZOWE, BHO
BREFEOHENA/RT LI, XM TEARICETRDOOND OO, EERRABET I L, WTho
MFEIZ BV T D, &ﬁbtk% @ﬁﬂﬁﬂ%ﬁﬁﬁé CIMFEREIND, LI oTC, BHERRILT T A
EVUBAN T MIBRFEVECTHL LRSI LENTEILDEEZ D,

¥, BUEDE LTI ,AI@M’%#&@A@# KD EHIICUEREDLNTVDHDT, A
THEEZIZEALERE LWREEZ AWGAIch, FROBENELND L ONENIONTIE, HIi
BB LETH D,

—J7, BIEROBORPEMEND, BEBANL T LRI VBRIV T LR, IEEEZER LIS &
DLMPREFFOZ ERWA LN/, REEKFZT Y T ARORES Y U LA, R 2 =S S8\
B BN (Table 3-1), F£72, BEMAAL T TN UERH LY T BIOWTIRINEE ERITEE O
BAfR (Table 3-2) #R.%5 &, 0.5~12.5% X Tix, WFhodb, EBAEE (EKR oZi#hicEbL 5T,
FIEHDENITEMEEL > TNDZ EBDND, A U REE LS 7 2 (Table 1-2) (1L - H
H,2000) IZOWTH RO, Zhid, kLIS EHO LR EEBRELFETHIER & OMITIE, B
IZRBERN N L ERLTWA L DEZBND,

ARIORBR CTHWEZER I LY T A (S=10 mg/100 g, 25°C) KOVY VEA/Ly 7L (S=2.5 mg/100
g, 25°C) T/KICHITDIRMEN/NE L, FMEBEEE 0. 05~12. 5% (239 (Table 3-2) LTHDHDT,
WL OEES, fEFRO Ly AEORSE (EER) EERIOKSHOBEEL TWDHA 4 OKFiA 4
V) L ORI EHRIEDNME N, KOTICEENTWDE AL T LA T DOEEL, B 7 LEOERMN
& (0.05~12.5%) ICboT—E (ffl) Lo TWH D EHRITE S,

—J7, Zhucx L CTEAR GER) X, AT UAEORMEICL > TRELSEH LTS (Table 3-
2), ¥z, BRAEBFWRPRENG, EEF T ABBEIESZE L RO (N, XY N, =AM
Ji) A3, AT T AL A NTHH LTI EAEREERE RV (Gl - EE, 1963) Z EnHfEIn TRy,
INBlE, I T AEORBICEREEDRNBOONDL I EERB LTI LD EEZ LD,

Fiz, EMRUL7BEBEIZE ST, FEROKSFIZEENTWDEINT T AL T ORENE, LT A
BORMEIZEDOT B L AREDLIN, SIEHEORIZOVTHRBEOBANBAD LTS (Table 3-
2) b, IV ULALFUREEHODHFICEG LTV DL ABEERE NI DD, —FT,
Table 3-1 T/RLIZFERZ R D L, MOEMETHIEIN T AEFBRI LY T ML, SIEED
MERFEO LN TR, £z, Table 3-2 5, DAV T AL F L OREN—ETHDHIICHEDLLT,
0. 05% X DB D 5| X H DTN, MOFBEHI LS TRWZ &EBTARND, T T LA LR % fi
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B EIZ5 X B D1 & ORNCEEMERTED DD L ONENIONTIE, SHICHEZED, LN
THVNEND B,

AR L7z X518, BICERI LT T AR VANV T LN, BREFLT DIEM &R %
FICBIE MDD BEEFHE S ERHLNTR TR, T THEATREZ&IE, WAL AEEEICH
U R VY T DT HEOERITENC, WL D00 3@aARN A5 5 & ) BLREWRE RS EG S
Nz & Thsd, ZITFERFC, KICHRZLFEHIEEZ/T 2000 0 MEEMOF NG, 5%, O
BETIHCEGT 2HERMEN IR INDAREEZ R L TNDE D EE XD,

WOWRAMILIL, DHROKEFICHFEEL, fIEYE (LFWE) OF L &ICET 515 R A hmR sk~
EBEARET AR TH S CaJll « SER, 1963; TSHIKAWA, 1966; A, 1996), E£7-, T4, —i
O MAL (deterrent cell) 2, BEOREWE ZEMT 504 b (ZEYA N DPFET D (FH,
1996) = L HRRFES N, TOFEEZHLNCT D2 2L, HMWE & ER1TE & OREEME L f#IHI 5 ET,
HERBETH D, LENR-T, 5lEO3%, HRELAEWIIOWTERERRAIT O LFFFIC, BRAEHY
BIRFEZISH LT, S BRI ER RN SR IV T N, U BRIV T AR OREE T L
T AORKIZR LT, RV EE R ORREHRD 5 WX FEY A NOFIEZHA LTS Z ENLE
ThbdEEZD,

] =

vy BHROBRAD, B OB ATIIC RIE T S TR LT,

WAL T, THL RO TR BRIV, e AR, SRR ORI IR T % 0 X 7 T
WP B OREEEIC 57, T2 BE OPRIIER & SR BB % > T 2B O BIA 2 W LT,

ZORR, RTOBRBHATERD VS 7 8do 5 VMR LS T D EMZ R E R L, B
Y NS AT & W A TR RIS 2 B S MRE O Z LB B NI Ao T, R, ALY
9 NME, TR LY 2 BB A DD LTRAASRETL, MEORETHEHE L e LT, <
DEA, WPRORMITENTY, BlIAY Y ALY 2 EOMAADEITHVIRAED b,

$4E LEHROERFEVHEICHIIERRISEZDORREN

WITAERY L, X2FFEMYETIHEHAEERRATH 2D, BRERERBEEROFNL, AHEIZELT

BINFPHOIL, Wb 2 “IREMHER" LFHIN 2 /BMERFORN A SN TS, RERMZRIZEERO
IR E LT, BL (1970, 1975) ¥ ¥ XY 2R T LEEE-6&E L R J, B S (1991) 23,
FRE ML NERRTOF NG,  LP-1 . (BT - L, 1983) (Zxtd 2@EMEIC L > TER L TH
601 &) KON 601 5, £/, TORFOFRENILBFTREINEZ TO7h) KO lcLE) (AP - K
F, 1994) 72 EinFEA T, RMEFE TH 601 5 XH 601 &) (BAF, “hI&ED”), TOHBXIZLE] KD
[H 603 5« OMebXH 604 5 12L& (“O7ebEAL”) 13, FEHABEMZTARE LKA
N Ak (I, 1990 5 B 5, 1991) 1C L-EARBEICHEE SN TS (BHKES REERER,
1990, 1994, 1996), ‘UMEEF®E (LT, LRME®R) 1%, £/, REHERAL ONTHEENIRT 5 8@ AME
ICHEN TN D (B, 1970, 1971 ; ARG, 1982),

EEIL, REMEREICED LN SN LHEEHI T 5 @mWiEA S, KEEENEMIEFEZEICH T
B EOERYE ORBIZHT 2B EREMEZAEMAE (deterrent cell) DESZPEK W ( Fi W,
1996 ; ASAOKA, 2000) & W) Z EZTICENT A b0 TIEARL, TR LR, ALEBHIE TN 5%
DOEEFHEDE ORI 2 LB EOEBRLNE (BRICHETOINE) OBEEZKBR LTSI bDEHE
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Z T35,

FTT, AW (4 ) T, ABFRISHE O @ WD B O WS & 8 T AR 2 VT, OO
MIcBOWTRENREATEDE SN Y a4 - 4/ 2 b —J (HAMAMURA et
al., 1962 ;1T0,1960), F7z, % 1 EE O 2 HICFHE LIFRICE T, FH-REBRFEMWE L L TR
SNTREE T N> D M T DINEMER (HBR) OIS DWW THRE L, 5 MO JAEEE A
BEAERBROMSE, KEERIIAEERRICLSR, “all, I4 A/ b= KRORMBI LS 7 LNI5 L
THRWVEBRNIGZTT Z ERH LN ->T2O T, LLFIZl <%,

HHRVAE

Rk L=, ARMEROFRE TO7=b), L&), TH 603 5, 6045, TR T) KO
LD MR OKMERE TH] - B X - (HARRE) ] (BMOKEARERZR, 1976) ThD,

A, BFEAREE I ImIRR A L EREAE A L, F— k2 557200 E % O%RE %2 50
X2 50 BH9 04 C, 10 Mk CiBR & 1T o 7,

HEBICHOWERNE, Barr—X 10% (w/w), X 3% (w/w) ERUOEREKIEOEBEFHEYE (V=
Wi, XA A N VEORBAI LT L) ZHEMS D WIE 2 FfA G b2 2 Blie ki & L,
HER L - HEBAFZEDE I CREERAEH L, oo —2BRITEFBRH D GEEER) %, ZERITME
B (Foesisk) 22hnehnfvic, @EoERL, FRozR<OBRAL, ESN3. omEE L 25 R
FRICAI, 60 SpRHIZRR LTz, WA THEE o 7okt 2 A 24 o FARRICHT B E, WA 60 mmdD > v —
VOHSIZE W, BREE, PTE (50 5H) OB A GO LICE X, 72 FEMZ oYM (DLF, #
B EREL, ZTOEEEZBREOREIC L, o, FHBRXKO#EYN (BlEME) O o#EE (8l
2RMH) HHIWIEMEAMEREELE L, ZOMEEKIIE > T, BT oBEAEFEWE KT HE5EMEDOE
BT DG (BRGM) Z2546 Lz, ok, fBESRMEE, BE 25°C, BE 70%, e l, &
TOEEF I )= —LNTITo 7=,

FAEFERICHONT, EE OB ZE O EIL Wilcoxon OZF SNENM AR ERE (LLF, Wilcoxon—test) 7%,
F77, FEBEONFEBZOBREIZ DOV TIEL Mann-Whitney @ U-#EEE (LLF, Mann-Whitney-test) Z >
T, fERE 5% KHETITo 7,

LEEMEOERRIGHE

IR TOL) ERMIEFE 8]« HXHE -] IZ>oWT, vafl, I4 -1/ Y b=V EORE
TN T LOEIRE EBEE HEHER) L OBEREFHAE L7z (Table 4-1),

EYEOWRMBE &3S (LLF, 380 oBfREz R &, MMEO#EEKIE, ZNTHLOWEOU
MEOENZL S TRELEFHTLIHLOD, WINOWEEZIRMLIZEEICEH, £ TORMKX TR &
D HARICE L (Wilcoxon— test,p<0.05), [Oeh) & (8] BXHE - i) OBENSHEOERIC X
STHEIND Z EBNbND, £12, R0k %2 52 2580 mBEOELE LD L, WTho®mE
IZBEWTH, RIMEDCZDIIhrb T, TOzb) O, T8 - B XK -] OFHLY LI
%< 72> THY (Mann-Whitney-test, p<0.05), Z OHMIX, F—fER<T, WHEOMIEELR (HRX
BT AEABOREAMIET 572012, FKXKICEH T 2BRIX O FEE O S FHRIX O L DOE Z 5
TAEDFHME) 2B LB AICOVNTHLROOND, ZOZEnb, TO76H) 2, T8« B XH - )
Yoy, vakk, IS4 AV b= RWRBEI LT LT L THRWIERR L (LT, k) Z2RTET
B EDBFENPD LT,
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Table 4-1. Effect of concentrations of stimulant compounds on the feeding in the newly

hatched larvae of the silkworm variety “Hitachi” and “Asa-Hi X To-Kai” D

)

Concentration ? No. of feces

Significance
Stimulant per 50 larvae between varieties
(Substance) Substance Water after 72 h on no. of feces
% (w/w) (Mean + s.d ®)
(n=10) R
Variety
“Hitachi” “Asa-Hi x To-Kai”

0 87 53.1+ 29.07° (-)® 0.1+ 03° (-) g7
0.05 86.95 119.4+ 56.4° (66.3) 1.7+ 08¢ (@1.6) s
Sucrose 0.5 86.5 682.2+ 198.3%" (629.1) 34.4+ 329" (34.3) s
5 82 858.9+ 178.4% (805.8) 745+ 51.6°% (74.4) s
10 77 585.3 + 127.7°> (532.2) 90.7+ 58.7%* (90.6) S
15 72 361.1+110.4° (308.0) 34.2+ 31.4° (34.1) s
20 67 293.5+102.9¢ (240.4) 19.6+ 18.1¢ (19.5) s
0 87 50.7+ 41.8° -) 0.2+ 0.4° -) S
0.05 86.95 186.9 = 148.8" (136.2) 22+ 399 (2.0 s
Myo-inositol 0.5 86.5 348.6+ 182.7% (297.9) 59+ 56" (5.7 s
1 86 263.7 + 131.7*® (213.0) 13.3+ 9.9* (@13.1) S
2 85 117.6 = 73.6° (66.9) 93+ 85° (9.1 s
5 82 76.3+ 51.6%9 (25.6) 48+ 4.2° (4.6 S
10 77 56.3+ 44.9° (5.6) 2.1+ 279 (1.9 s
0 87 51.8+ 31.8° ) 0.2+ 04° -) s
0.05 86.95 186.9 = 148.8¢ (135.1) 1.4+ 1.29 (1.2 s
CaCO, 0.5 86.5 226.6 + 100.0 (174.8) 2.3+ 1.7 (2.1 s
5 82 343.6+ 99.8° (291.8) 15.7+ 12.82" (15.5) s
10 77 473.1 +128.6* (421.3) 19.3+ 12.7* (19.1 S
15 72 452.9+ 99.4°* (401.1) 14.6+ 11.0° (14.4) s
20 67 388.6+ 83.1° (336.8) 10.8+ 6.4° (10.6) s

v “Polyphagous” strain, “Hitachi”, and normal strain, “Asa-Hi X To-Kai”, were tested.

? Basal diet contains 10% cellulose and 3% (w/w) agar.

¥ 5.d.;Standard deviation.

Y Number of replicates

2 Means, followed by the same letter, are not significantly different at P=0.05 by Wilcoxson signed-ranks
test.

® Difference between the values of treatment and control in each laying.

” Significance at P=0.05 by Man-Whitney U- test.
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Table 4-2. The interaction between stimulant compounds on the feeding in the newly

hatched larvae of the silkworm

Variety v

.9
Concentration

)

Substance
% (wiw)

No. of feces
per 50 larvae
after 72 h

(Mean = s.d. 3))
(n=10) 9

Sucrose irlz/lyo' CaCO; Water

ositol
0 0 0 87 03+ 04 (-)°
10 0 0 77 91.6+ 65.9° (91.3)
0 1 0 86 12.6+ 10.1°¢ (12.3)
“Asa-Hi x To-Kai” 0 0 10 77 18.5+ 14.39% (18.2)
10 0 10 67 461.9+101.4°  (461.6)
0 1 10 76 188.5 + 106.5 "  (188.2)
10 1 0 76 42.7+ 28.29 (42.4)
0 0 0 87 52.7+ 26.7° )
10 0 0 77 575.6 + 104.9° (522.9)
0 1 0 86 267.2 +153.4°¢ (214.5)
“Hitachi” 0 0 10 77 478.0 + 191.6 ¢ (425.3)
10 0 10 67 1470.9 + 145.7% (1418.2)
0 1 10 76 1054.7 + 139.7° (1002.0)
10 1 0 76 455.3 +100.7 ¢ (402.6)
0 0 0 87 15.2+ 10.6° (-)
10 0 0 77 339.2 + 145.7¢  (324.0)
0 1 0 86 126.3+ 50.0°¢ (111.1)
“Nishiki” 0 0 10 77 482.7+ 158.3 ¢  (467.5)
10 0 10 67 1157.5+118.1 % (1142.3)
0 1 10 76 948.8+123.0° (933.6)
10 1 0 76 758.4 + 147.2° (743.2)
0 0 0 87 128+ 98° -)
10 0 0 77 205.5 £ 121.4 % (192.7)
0 1 0 86 129.3+ 67.7° (116.5)
“Nichi-603-go” 0 0 10 77 296.5+ 90.4% (283.7)
10 0 10 67 1105.3 + 197.8* (1092.5)
0 1 10 76 740.4 + 101.4° (727.6)
10 1 0 76 503.2 + 154.0°¢  (490.4)
0 0 0 87 37.8+ 24.4° ()
10 0 0 77 309.3+ 71.6°¢ (271.5)
0 1 0 86 162.2+ 48.0% (124.4)
“Chu-604-go” 0 0 10 77 337.6+ 99.4°¢ (299.8)
10 0 10 67 1182.6 + 208.4 2 (1094.8)
0 1 10 76 838.2+126.1°  (800.4)
10 1 0 76 263.0+ 71.0° (225.2)
0 0 0 87 15,5+ 12.0° (-)
10 0 0 77 465.1+ 114.2° (449.6)
0 1 0 86 93.1+ 29.7°¢ (77.6)
“Sawa-J” 0 0 10 77 154.2+ 68.3% (138.7)
10 0 10 67 1041.5 + 162.92 (1026.0)
0 1 10 76 352.8+110.6° (337.3)
10 1 0 76 403.5 + 104.3 > (388.0)

Y “polyphagous” strains, “Hitachi”, “Nishiki”, “Nichi-603-go”, “Chu-604-go”, “Sawa-J”, and a normal strain,

“Asa-Hi x To-Kai”, were tested.

? Basal diet contains 10% cellulose and 3% (w/w) agar.

¥ Standard deviation.

4 Number of replicates
R Means, followed by the same letter, are not significantly different at P=0.05 by Wilcoxson signed-ranks test.

9 Difference between the means of treatment and control.
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TO7e6) ROV Tl - B X - i) 2B 57 a lEOBERICET 2 BHEIREIL, FLZE15%E 10%,
SE AV F=ILT 0.5%E 1%, REEHILY DT ATIIHIZ 10%ERoT-, ZOEFE, TOL] O
3 PEXIZH1T 5 50 Y D O FEIFEHIE, 858.9 fE (MEHES : 805.8 &), [« H X - F) 1% 90.7
(90.6) i, XA+ A/ F—/LXTIEIC 348.6 (297.9) & 13.3 (13.1) {8, REEAL U AR TIE
473.1 (421.3) @& 19.3 (19.1) L7y, TO7bH] OV aiXOKKFERIL, T8 BXHE - #F] O
RREHOK 9.5 WERBER:RN8.9M%), I A4 A/ F— K TR26.2 (22.7) %, REAILTT
LXTIE, K 24.5 (22.1) IS LTWE, 72, (BT, Tozb] 2, Bre—2R, ZERXEN
KIZT THERL S LA EEHC R L T, BB RBITE 2773 CEX#EE/50 81 : 52. 7 8) Z & A kR
v, —HT, [§l- BXH - M) ORRKICBTEEE (FEH) 130740 < CEY#EE/50 81 : 0.1 {#), &
LS DBREDEN LD TH-T,

Wiz, valk, 4 AT b= ARORIEANLS T AORMEEZ [5] « AXH - ] OFWEDE
BICBHT 2 EMWRE (Table 4-1) ITHEL, ThEThoOWEE 2L ELYE, TO7=H] & T§ - AX
W ICOVWTEAERREZITo72 (Table 4-2),

VafELIRBEIN T T LEBDWNEIAF A S =N ERBINT T L EAAEDEDE, B 1 E
(Table 1-3) KO 2 ¥ (Table 2-1, 2-3) TEEICHLMILIZX )1, BEOBEKIGHEEZ & D FHE
B 72 Zh BN B, WEOERRISMHIZE L MLk,

TO7e6) ROV Tl - BHXH - ) @ 50 BHM72 0 OEHERIT, v afié RN T LOMAED
T 1470.9 0 (RIE#EL : 1418.2#) & 461.9 (461.6) ffl, I4 - A /> b=V LRI LT T LD
HADHETIE, NEIC 1054.7 (1002.0) {H & 188.5 (188.2) fH&E 720, TO=H] OFEE HAADEX)
R LEBUE, [ - B X - OFBOZNEIVN 3.2 5 HEME 3.1 %) &4 5.6 (5.3) %
Bz TV,

—J7, vafEL It A )V b=V OMBEDLETIE, WMEOELN, TafEHEMXE I 4 1)
Vh—NVEMEROHFRICHD LD, YakEicIAd A )V = ERINT D E, v a oD
LBNDEZEERLTVDS, ZhiE, FMAEDEICEWTERICET MR ENEDNS Z L 25
ALTWAHIH] (Table 1-3) CHBEMRZENH DN D [H 160 B-XH 150 5] CRERT—%) OHH
LIXRRDER L o2, TOD ) OFEHIXIT 2BEOGME T8 - BXHE - IV bEFELIA
<, TOb) oFHE, T8 - BHXIH - ) OFBOK 10.7 45, MERE TR 9.5 FFITHY L Tu,

2. ERMEMERRICHEDRIEREZR

OFb)] RN allE, 4 A F—ILRORBI LY T A (EEFEWE) x4 5
WESHEDS, MORBHERDOELEIZONVWTHRO LN OGN ERHLNCT B2, TIZLx],
(A 603 51, #1604 &) RO R J) 2HWVWT, TO7EL] OBA LRBEOREBEEZTT2 7= (Table 4-
2),

BWE &M LTINS T 2 BRI MEIE, MK TRESERD I EDRFHELBALDL D, F—
DEEHZBIT 22 TORBEROERRE () 2, 8- AXHE - LVHFELLIEZIoTD
(Mann-Whitney -test, p<0.05), F7=, FEROMN, KLEEMEREEL (8] - B XE - ] OFR—EEHMO
MIEEBE AR HAICOLROOND 2 ENE, KEMEN IO OEBEFEWE K LT, Sl KR
TRTZEDBHLNERoT,

AElOEREMETIX, TH 603 5, TH603 5] RO L& 28, mEgEAILVID AL, —F, IR
IZOWTIHE, ¥ a BBV RIGEZ R TEAN R LN DD, %FEOMEME, TO07-b) & T8 - B XH - ¥E)
WZHROH BN TV D,

KO v a FEXIZEIT D 50 BN 7- 0 O FEHEIE, T L&) T 339.2 8 (FHIEFEEL : 324. 0 f#),
[H 603 B TiX205.5 (192.7) &, [ 604 %) 1%, 309.3 (271.5) f, TR JJ T 465.1 (449.6) f#,
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F72, 34 A /¥ =V T, JEIC 126.3 (111.1) fi, 129.3 {# (116.5), 162.2 (124.4) f#,
93.1 (77.6) ff, REEH /N TUAKXT, ZHLTH 482.7 (467.5) {#, 296.5 (283.7) ff, 337.6 (299.8)
i, 154.2 (138.7) & 72V, JKREMBEOHBIL, > aMFRICBNT (8« HXH ] OEHDOK 2.2
~5. 1% (REMER  82.1~4.91%F), IF A4/ F—VRTIIR 7.4~12. 9% (6.3~10. 1 {%), KEE
TV KK THI 8. 3~26. 1 1% (7. 6~25. DIZENEFHHAY LT,

KX T, 2TOLREEEREI, LX) oG LFRROKIENRO LI, FRFEORKXIZKIT 5 50
GHY 7= ) DA FEENT 12.8~37. 8 H & e o T,

Fio, VaBELRBOINT TLHDLNEIA AV b= ERBINT T DDA DI
AR BLO, TIZL&E] @ 50 Y72V OFHHEEIL, v afilRBEINLS U LAOMAEDLET
1157.5 {8 (R E#ES - 1142. 3 f8), TH 603 =) 1% 1105.3 (1092.5) {l, [H 604 5] Ti 1132.6(1094. 8)
&, TR JI T1041.5(1026.0) flH, F£7=, IA A/ b=V ERBIN T LOMBEDLETIE, Th
ZINEIC 948.8(933.6) {H, 740.4(727.6) {f, 838.2(800.4) &, 352.8(337.3) L 2ot~y ZDHA,
IREWROESIL, v alElRBEI N Y Y AOMBAEDEIZENT, 5] - B XHE - OFHOMN 2.3
~2.6 %, A AT b=V ERBINY T LADHMBEDOEXTIIRN 1.9~5.0 fFL&720, ik, #li
EfFFRERTRIZGHEICHH 2.2~2.5 5 &K 1. 8~5. 0 fFICENENHYTDHZ L n, WHAG LY EREK
T 5 BFEOE AT EDE O ERIC T 2 A BMERE OIS, T8« B XHE - L0 v & 03k
N BT,

—J5, valEIg A b VOMAEDLEORRERS L, TIZLE] KO TH 603 5 IZiZFH
FHRDENEBD SN, TH 604 51 KO TR J1 1220 TIE, WPFROEKICH > g BEEMK 0K &
DOMICHEEZITRO LN h o772 (Wilcoxon—test, p>0.05) 23, MEFEOEMRIL, IA4 A/ Fh—LD
WINZ L - T, el Ens@Ean Aoz, LirL, SMEOHE A bER) 1T 28R
JEMENE TR - B X -9 X0 b L E L, AR, (8- B X - ) OFFOMN 6.2
~17. 7%, WHIEMER TR G 3 fE~17. 5 5T/ LT,

Z g7

BMEIEFR T8« HXH - &5 RHEOLAEROBER 2 AW -4 RIORBRE RN, LAERN,
ati, XA A = ARORBANT T LORIPIZR LT, BWEBRKISERT I EITHGNTSH
2o

JEBHRORTIZOWVWT, KRS (1991) 1, EXEHZNRTEZHWC, HEEY | FO TR J)
DY abikRIA - A ¥ b= KT /M (L KOV L, filfe) OoZFEBEEEYD v GERYE)
IR A ZAMBOZRBMEEZHEL, WSO L L L, MEOEEICITAEMEIEREE DEWITARL,
(hxXE0 ) & R J 2B, BERHEMEZAME (SWRpESZAMIN) OREREZ Ko - RIcx 45
“RE®R” ThHrZEEWMELTWD, —JF, InEBR LN (1996) 1%, Fx OBRTHEYE (hE
Mo —RRHFEWICHE KT 2WE) 1T HIARMEE EREEFROBRIMEYEZAMIE (BLT, D A
fa) OZRBEMEEZ LR L, IRAMEEN, D MlloiEs koiz “REE” Tk, VU U a5 0RE
DERWEIZHRT 5 D MO ER, SEEFERLY LF LKW 0 MROZABMES &) BRI R
WERTHDLHZEEZHLMNC L, L L, E (1996) 1, JABWEOL af\E NIt A/ h—L
WX A M (L ROV L H) OfEEIC OV, BHIERE & ORICKE REVERD TR,

ZHIE, RRD (1991) O@EZ LT A LD TH -2, KRR TIE, R L2 TORAEMEEN,
VakE, IA AV F= AV RBRIBINY T D EZNENEM TN LI ZRESERL, WTho
AEICBWTHE—OfE (KR ok 2B EKISMEE, BEERE G- B X - ) 1ok, #
LS @< 2o,
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INEMERO Y a FEXIZIIT D 50 HHY U OB A IE R (FIKXKICB T 2BRX O FHOM)» 5
SHRX DOEBDME A G\ EOEHME) TR E, 192.7~522.9 i, 34+ A /¥ h—/LKT 77.6~
214.5 {#, REEH IV T AKX TIE 138.7~467.5 L 7eh, ik, BEEFEEO Y a FEXOMIERELLD
2. 1~5.7TH, XA A/ =R TH6.3~17. 4%, REEHNL T AR TIE, §7.6~25. 7 2124024
LTCTW% (Table 4-2),

£, 2 MOBAFEME ZMAGDLYE, BRIEDLE, ValilRMBINLVL T LAHDLWEIA - A/
Vb=V E RV T AORBEDEITIE, BEOBAKCNEEZ E O DB RDENBO SN, —
J, valELIAd A T bV EMABEDEELEEICE, REICL o THXT 206 (B O &
i) NBbNDTD, —EORRE AT Z LTk o723, Table 4-2 NHWLMNRE DT, AR
PR D 3 OERHI 3T 2 RIS EEER |IZXTE L o7,

ZOHE, RRMEEOHEE WIEEE) X, ValElRBILY Y LAOMAEDEIZENT, AMEE
WEROMEEB O 2.2~3. 1%, IA A/ b—NERBINLT T AOMBREDE TR 1.8~5. 3 1%,
vakil g AT PN DOMBAEDETIE, 5. 3~1T.5FICENEFRMEY L,

i, FEIX, BMEIEFE® TH 150 5 XH 150 &) (“KB”. BEMHKEERERZR, 1987) IZ25W\WThH,
FEEDTHEZIT > CTWBD, KBNS T 5 5 MO LBMEEOBE RS, [TH 150 5 X 150 =)
WHARIEFIZE L, AEOBRELZ/FT LD E o7 REERT—4),

kD zZ b, JREWEN, vakf, 34 A3 b= KORBI N T ATx L TRWBGH
EETLRERIA A THDZLIZHLNTH D, ZHIXREIC, BEOEBITEIORTEICIE, L e
L, Ml 7e & OB M OBEEE D 22 732 b 3 X ARRR R O AL SRR S EMEIC B B LT D (Al - SR,
1963 ; §AMM, 1996) Z & & AETHI & EleoTz,

B R oD AR R 2 AR D AR IR, OREREIC EALMEAERD BTV AL bW < D DELE
L, ZRENOMRED, KOKEAOEE) OFENEEHDL L T L RERZRIZLTHWD ZENMbNT
W2 (E7, 1995), Bz X, B FA#RE (suboesophagel ganglion) (X, M #&DIEB)DERE) & I HIZ
BETAZHLDEEZLNTWS (BK, 1995 ; SHIMIZU, 2000), LA L, EREEAZIBIRL, BALZHBD 5
KRS, BN DRESNTE S EIERER (ANEF) 1L, MAOHREIR TED X S e
BE S AL, RS (HAMER) & LTI O/RE FARETCATAEM R E (frontal ganglion) 128X 5
TN D DN, BOMAE L E T D AR RO BRLBERE OV T, 1ZEAEHH I TR,

NLEROBEO NG, INAEMERE (ARG E) 1L, REHRAD O N LTHEEHI LT AT
NEN TS (BRI, 1970, 1971 ; &S, 1982) Z LML EN, F£72, BHIL, LAEMEEL AN
Ew7E GERAMEO RN O HRE) 23280 RAY O NTERECRE LIZEAI, IABMERITRMEES
WIZHAN, BIRDWEREOHWARLS, EHOBERBNFEL 25 2 L 2RMLTND, TNLHOH
BHZHONWT, SRIOMREZEE X THT 5 &, ILEMEEOGT 2~ OEEFEDE ORI 58
BEIGOBEN, FFEONTEEHIH T2 EEOM LI 2n b TH G LT0nHs b0 B2 HNLD,

FTo, AT, JAREERD, TERERFEME LS EROHBOER (Brr—X, BXEO
KIZT CTHER SN AR 2ERETDHEVD, EICHIRFEWHENREO SN TS, ZOGE, EHOE
EREOMEMOHARND L 512, FHEOBERRE ) 1%, F—0fmENICBWTHIEXMTRkEL
B2, ZHISIMAT, 508824 0 OFHER L, 12.8~52. T EENR D TH o722, T§ - HXH -
W), TH 150 5 XH 150 5| (RERT—¥) KOEOMECHR L-Ex 0R/RMEIER GEARM) &
(Table 2-1) (& (L5, 2005) OfF—OfE (FHX) (231F 23 CE¥FEE/50 55 : 0~3.6 &) (Zit
N REMEROEBITIIEFICE L, L, ROEMEREIC L o TEIK SN ABEREICH SN D FRREY
RBEREHLEZBND,

ZOMEENOIREERORKMERZ D L, HENABMIEREZ, “REE” LS25000 LRV,
ARESNTIZWL DO AN, MoOILEHEEZHWEEAICOLERIND LONENIO VT, &5
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WCHENVLETHDLIZD, ZO/ICELTIE, S%OMIEETHL L TITE7V, £7-, HAMAMURA et
al. (1962) ,1TO (1960), i (1961) 2k ~> T, BEICERHEERANHERIN TV AMOYEIZ DV T
b, AEEFEOMPEZED, SWEITHT D IAENER & AVEIER 2 O RIGZ2 i mE L=,

1 =3

IEEYERE OB IZB T A EBRFEYE KT 2B REKISHEIZ OV THE Lz,

ERFEIL, KAMERO TOEL), ML), TH603 %, 160451, MR JI MOKRE D AMETE
Wo I8l - BXH - #3072, £, BOBEFEWEE LT, vall, I4 -4/ =L KD
REE T LS 0 W& W,

AR, Brr—2HR, BREOKICEREFEDE L HMd 2L 2 A DX 726k 2 i
{LE#OBERICS 2, 72 FFlIZOPEHEREZREL, ZOEEPSHBROFELZ SV 2E GHIEHER)
IZE o T, B OBEFEME T HKEMBOBREICET A BRI Z7HhL 72,

ZORER, WTFROfE 252 725481Ch, FA—0fEHcRB T 2 RatEOERE (WEER) 13,
BMEIEFRIZHEANAFICEL L, REMED, Ino0BEFEYME I L CTRWEBRMIGEZ RT Z L 2H
LTI o T,

58 KHBICHITBRENIVVAERRICHEDEGRENR

o0 IS LTI, 20 CRINETEMIC BT BRI A L LY AREOERFRWE Ch D
Z L AR,

AFZE (55 5 =) TIX, ZORBILS Y AT 2BEOEA S EAETAMHE) OBEER
EHONCT D0, Fx ORFEOS D, BER LS T AR L TRVER RIS 25 R L A
FUSHEZ ST R ORMA TR L, RO T F F, XU BF, ZRETL, ZhEho LMz T
PR S BT B B RBUSEIC OV T T,

ZORR W 50 FE IR LI E T, Bl v 7 AR & R TR, BURUSER
TRV U TREREIERNICEIRT 5 Z EBP ST T,

Erz, BEN LYY AT B RIS 5T BB RI BRI, () 0RO EBEET &
HOFEIOERIEETICE > THIRS N TVD = LIS R, S5IZ, 2 0XMlEFIco0T
X, BWROAKEICFEET A H-OBEFTHAILD LM SNA MR EZE-DT, LUFIChR5,

HHRVAE

a) Bk

BRI H O EENT, Baru—RZ 10% (w/w), FER 3% (w/w) e OFRBE KD B % D FaAER B} J OEA BB
\ZIRBE I V> T D INZ T IREE VY 7 Mkt e Uiz, faENCTRINT 2 REE v > o ATk SR 4 4% % 18 A
L, BEDZ, BOBRICHETIEZEERECTHS 10% (Table 1-1) (FIl - HH,2001) & L7, Erm—
ZRITEELE D CREEEM) %, ZERITMER A Fesisl) 2xznznfnie, fEtofiicsh -
STEL, HRDZ BIRE L, JE &8 3.5 mfRfE & 722 5 R AN, 60 A E LT,

b) EaER

PR L o AFEIE, AAERLROHREEROAEMEDREE 4 fE & IR EMEDRETE 20 RETH D,
FAAEICIE, BUELEE E - IR AP L 7 R A L, Bk X (R 2 S EE % ok
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ZBALBRXAZ 50 SH Y T, 10 WSE TRERZ 1T o 72, SR LAk 2 AR 24 o AR bk,
PNEE 60 mmD > ¢ — L D LT E

RBRIT, 50 BHOMER Z ko FicE X, 72 Rl oM (LI, #%) Z2HE L, Zo#EEEE
BEOBIEIC L, £, RNV U AMEEHX O#ES (BlEMHE) 76 EARERX (X)) ok (8
Bfl) SV EEMERKE L, ZOMERKICE ST, SR ORED LY T MIKT D EEMFED
BRMISEE TG LT,

c) BEMEkE

FAEIIE, F—EK (B) 25572 bE#OERE 100 BHE HWie, EOEEIX, 12 RvLF 7
L—hO& T xb (N 21 mm) W CEBNTITV, fEHEATE (b) & RARO HIE TR L7 PR o R
T MMk R NES L, TNENOEEICEH 272, 72 B ICFEEIZEE LEKE2 L, L
TewEBI T 2EE (BaERER) 28 L, 3B, 10 fKETITo7,

d) kX EHK

BT, SHRIC O X 20 XA W e, Ak X (RHR) 2 DA LEE OB 2 IRFE D LoD A
Ak & FEARERHZ 50 H ™24 T, N 60mD > v —LNTEE L7z, ik L2 TofXIzoWT, 72
R % OWEEHC BT 2 HEHEREZRE L, TOME L LRICHNE T2HEX —2 2R LT, 723, kR
WCHWW =8I, BB 10°C TRAE L @B IR IX Ol 2 H L 7=,

A B O FF S, 15 25°C, 1B 10%, &F L U, EEIE 7 U — 2 b— AN TIT - 72,

FABHE RN ONWT, BEOLFMZEDOREIL Wilcoxon OB BIEMIMRERE (LLF, Wilcoxon—test) %,
F 7, M EFS E AR O R 7E K O MR ZE O EIZ OV T Mann—Whitney @ U-fETE (A
T, Mann-Whitney-test) & HWT, fERZE 5%/KAETIT- 7=,

1 REAVOLAERBRIGHEDRIERZEZR

IREMER OIEIRBEMEOJRTE 24 SFEICOWT, R T LT HBERICHEL T~ (Table 5-
D,

I, FEINAMEMFEOM EHEE (KK T 2 REB I v T MK O FEE ) D ARG EHX 0 3
BEGIWTEOEEE) 2R5 L, FMEOMEEIIIMNEM TRERZARBDOLNDI OO, W
DOFFEICBONTHMEEBEN 01U LLR>TNEZE0s, A LAZETORMITREE D ILY T AT
T AEEIENRED bR, LanL, TEERO NEo], ¥ B (kai-B)J, [ 150 &, [Tc90) K&
O TX 108 5 122\ T, ®BX O 50 S84 Y O FHFEE (LLF, FHEE) ERBI LY T AXOF
VIEHOMICAEEENRD 5N ho72 (Wilcoxon—test, p»0.05), £7=, SRIOMWETIX, HAFERMN
FEDOMIERBIT 5. 4~141.6 1, TEZMFETIZO0.1~104.0fH &2V, AAMERLFEDREEH LT 7 LI
B ERMGE, FEERMEOZN LD HO0MVMER 2SFE0 b,

— T, REPESAET, JEAEMES RIS RREE S LS AR A B AR, MIEFESIT 277.9
~464.7 L 2oz, ZOHA, K TO07b] & L&) OEBRISNEZE TH Y, 5O M IEE
o(427.3 KOV 464. 7 f8) 1%, FERABMEMFEOF TREEI LV T ML T b TR R Lz T/A L)
OFIEFHEE (141.6 ) OZFNZIRI 3. 005 &5 3. 3 fFICFIYS LT,

2. REEAIVOALERIJIMEARIRMOE LRI BE)

IREETI NV MR L THRWEERKIGE R L TO72h] KON TIZ L&) 1220V, 1 R Y70 iga
100 5B Z EBNZEE L, KEE A LS v AMaEHKIZE T 2 B REROEI S &2 J~7- (Table 5-2),

(TOeb ) ORI T AEEHX O 10 $X Y472 0 OB RMEEE (LUF, BaEEER) 11 73.4%,
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NMZL&] TIX 76.8% & 72D, RN T LMK L THRNVEERKISEN A Ol ffEICBW T, fi
BHEERELRVERNZL GENTVD I EBRMREINT, £, KO EEFEARROEAERZE O
BEtA B D X oIz, REEA LV T AR EERT HEEOFSIXFESENICE VT HIER M TR E s
RO N, £ T, RIS T LKL TR B RS2 R TREOENEZR R, T2bb,
REEH V>0 MMARHZ BT 2 BEBEEENRE L, FRHIHR L 25 BRI ZERE L WEEZERT 7
WIZ, TOb] & NIZL&E ) ZHWT, KDY T LB ORI T & (G 278k
D FEHEZ LTl X8k & 14 HARTFEE L 72,

ZORER, TNENOMENSRIED LS T AMAR ORI E N ERMEEZ /TS TH6 (02 b DR R
)1 & INF2 (12L& OBEAR) | BEbITz, BERHDO THF6) KOV INF2) 1E, Wb ok
AEBHX TIHEEITEA R LN, REE LY 7 MMaEHXIZ 31T 2 8 3#H0E, MEEKE 5L <
720, ZFOHEMBIINAIC 769. 4 fH & 702. T & e o7z, ZAULERKRTO TO72b ) KO TIZ L&) OFh#k
BoK 1.8 548 1.5 %, MERBMTITZENZTIVN L7 &8 1.3 fFICES Lz, 72, THF6] KT
INF2| DRI VT LEIRIX OB REEREZ LS &, INF2] OB RMFEERRIE 99.1%, [NF2] TiX
98.7% L 720, MAKOERMIKRIELATO [O7=H) & NI LE ) OEAFEKRE (73.4% L 76.8%)
LHRFLLMELTWA Z b3 (Mann-Whitney—test, p<0.05), M2 T, WTNDORKIZBNT
LEAFEKRROBEM AN/ NS RoTWNDZ D, THF6) (Fig.5-1) KO INF2) 28, RO T
LT L TCTHRWERKIGMEEZFF> Z E B3N LTz,

—0F, REEANT T DK L CIERRIGHEEZ - R WERR, T/hbb, KRBT LB AR
it 2R LanaEoFERIZE MEB) & 132108 51 #HvWe, Wi >\, EfEo 06 &
O N2 L E )] OEA ERBEOFIEIC X o T 6 RO XL 21T o 7o fE R, REEI VY U AL S SRR
Bl 4 R L7V TKNF45 (VM B @GR HE) | (Fig. 5-1) KU TSNFO8 (5 108 75 DI RAM) | 1318k
=iz,
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Table 5-1. The feeding responses to CaCO3in the newly hatched larvae of the parent races

Concentration 2  No.of feces Concentration No.of feces
Variety v per 50 larvae Feces ” Variety per 50 larvae Feces
Substance after 72h Substance after 72h
%(W/W) (Mean +s.d.)® (Mean +s.d.) %(W/W) (Mean +s.d.) (Mean +s.d.)
(n=10) ¥ (n=10) (n=10) (n=10)
CaCO3; Water CaCO3; Water
Nonvolvphagous Nonvolvohagous
races races
0 87 04+ 0.6°° 0 87 0.0+ 0.0°
“Asa” 60.7 + 30.9 “kai-B™* 0.1+ 0.2
10 7 61.1+30.7* 10 7 0.1+ 0.2°
0 87 04+ 07° 0 87 0.0+ 0.0?
“Hi” 15.7£19.0  “Chu-150-go™* 0.140.3
10 77 16.2+194*° 10 77 0.1+ 0.3°
0 87 05+ 00" 0 87 05+ 06"
“KAT” 26. 5 + 20.4 “Ake™* 2.6+4.3
10 77 27.04+20.42 10 77 31+ 4.1°
0 87 0.1+ 02° 0 87 0.0+ 0.0
“Ryo” 134.3 +73.6 “Te90™* 0.2+0.4
10 77 134.4+735* 10 7 02+ 04°
0 87 02+ 04" 0 87 0.3+ 05"
“Yo” 15.8+20.9 “Tsukuba”™ 17.8+11.6
10 77 16.0 £21.1* 10 77 18.2+11.5%
0 87 02+ 04" 0 87 0.0+ 0.0
“So” 5.4+ 2.7 “Shi-108-go™* 0.1+£0.3
10 77 5.6+ 2.6° 10 77 0.1+ 0.3%
0 87 0.7+ 0.6 0 87 0.0+ 0.0
“Nf’ 41.2+21.4 “Raku”™ 3.3+3.2
10 77 41.8+21.2° 10 7 3.3+ 32"
0 87 0.7+ 06"
“Nk” 64.6 + 30.2 Polyphagous
10 77 65.3+30.1° races
0 87 0.3+ 05° 0 87 52.7+26.7°
“Koishimaru” 141.6 £ 60.9 “Hitachi” 427.3+181.2
10 77 141.8+61.2° 10 77 480.4+181.9*
0 87 0.8+ 0.7° 0 87 114+ 87"
“To* “Nichi-603-go” 277.9+ 84.3
10 77 104.8+54.2% 104.0 £54.2 10 77 289.3 + 85.5
0 87 16+ 2.7° 0 87 142+ 8.6°
“Shi-131-go™* 79.4 £ 68.1 “Nishiki™* 464.7+157.2
10 77 81.1+69.2" 10 77 478.9+153.2°
0 87 0.0+ 0.0°? 0 87 36.5+21.2"
“Bono”™* 0.2+ 0.4 “Chu-604-go™* 293.2+110.5
10 77 0.2+ 0.4° 10 77T 329.6+104.5°
0 87 0.0+ 0.0°
“Kenpaku™* 25.6 +29.1
10 77 25.6+29. 1%

b Japanese and Chinese strains were tested, and all the marked varieties(*) belong to Chinese strain.
? Basal diet contains 10% cellulose and 3%(w/w) agar.

¥ s.d;; Standard deviation.

Y Number of replicates

% Difference between the values of treatment and control in each laying.

% Means in each variety, followed by the same letter, are not significantly different at P=0.05 by Wilcoxson signed-ranks test.



Table 5-2. The effect of selection by the feeding responses to CaCOj3; in the newly

hatched larvae of the parent races

)

. 3
Concentration

2)

)

No.of feces

5)

Feeding ratio »

Variety * generation Substance per 50 larvae Feces © %
after 72h
% (W/W) (Mean + s.d.) ¥ (Mean =+ s.d.) (Mean + s.d.)
(n=10) ? (n=10) (n=10)
CaCO,; Water
0 87 54.0+ 24.6°% -
“Hitachi” 0 435.8 +188.4 7
10 77 489.8 + 180.3 * 73.4 +24.2 10
(o] 87 0.0+ 0.0° -
(HF6) 14 th 769.4 + 117.6 ©
10 77 769.4 + 117.6 * 99.1+ 1.5°
0 87 13.7+ 6.0° -
“Nishiki” 0 457.5 + 151.3 "
10 77 471.2 + 151.1° 76.8+ 21.6°
0 87 0.0+ 0.0° -
(NF2) 14 th 702.7 + 105.1 *
10 77 702.7 = 105.1 * 98.7+ 2.4°
0 87 0.0+ 0.0° -
“kai-B” 0 0.2+ 04°?
10 77 0.2+ 0.4° -
0 87 0.0+ 00°? -
(KNF45) 6 th 0.0 + 0.0°?
10 77 0.0+ 0.0% -
0 87 0.0+ 0.0° -
“Shi-108-go” 0 0.1+ 0.3%
10 77 0.1+ 0.3*% -
0 87 0.0+ 0.0°? -
(SNF08) 6 th 0.0+ 0.0°
10 77 0.0+ 00°? -

D The strains of HF6 and NF2 were bred to eat only the diet (CaCOjdiet) consisting of basal diet, 77% water and
10% (w/w) CaCO;, whereas those of KNF45 and SNF08 were bred not to do it.

? For selection, twenty layings were used in each generation.

? Basal diet contains 10% cellulose and 3% agar.

¥ s.d.; Standard deviation.

® Number of replicates

© Difference between the values of treatment and control in each laying.

” One hundred larvae per laying were reared individually on CaCOj; diets for 72h. The percentage of larvae
that excreted feaces was calculated.

® Means in each generation, followed by the same letter, are not significantly different at P=0.05 by Wilcoxson
signed-ranks test.

919 Means in column, followed by the same letter, are not significantly different at P=0.05 by Man-Whitney

U- test.
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Fig. 5-1. Effect of the selection by the feeding responses to CaCOs in the newly hatched
larvae. HF6 strain was bred to eat only the CaCOs diet consisting of basal diet and 10%
(wiw) CaCOs, whereas KNF45 strain was bred not to do it. Fifty larvae were tested on
each CaCOs diet. The photographs were taken at 72 h after feeding. The yellow bar
in the photograph (above) shows 1 cm.
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3. EMABICHBIIDREHINVAEBRRIEHDEGHR

4% 50 A A L7 EMBICBIT DIREEA LT U MIKT 2 ERIEEOBEHERXEZ A ST 57
DIZ, RN T LK L TRWEBEGHEZFFORE (UUT, ERERH) & LT [HF6) & INF2) %,
BARISHEZFEZ220RTE (LT, AR & LT [KNF45] & TSNFO8) #HWTC, fEARK [HF6)
&SR TRNFAB) 70 & NTHERSRH INF2) & RERHE [SNFO8) DT F, F, X O BF, ZE &2 1TV, &
RHEFEIZ OV TR Z <7 (Table 5-3),

BoIs, BARK THF6] L ARERH TKNF45) @ Fl SRHERBICHOWTHIEZE A2 R 5 &, THF6 X KNF45)
Jra6) fKNF45><HF6J DO IEFEE N Z NI 245, 1 E & 236. 3 H & 720, IEWAHERED REE S L3 T BTHE
T AHEESICERITIRD bRy~ 7= (Mann-Whitney—test, p>0.05), LA L, [ F, sZHERE D #EK N
BB BARM HF6) OMEHEED 1/3 BEL o772 Lnb, REALT T LR L THBZRER
KIs%79 THF6) & <K BAKME RS/ TKNF15] 245 L THF6) O SEAKISHERTTD &
D EDFEND BT,

FTo, F, RMEFE KON F, ZHEREICHEARH [HF6) %R LR L7 BF, KO EREIIZNZ N
302.3 & 495.9 720, F, RMFEOEBRKISIE F, MM (EWRHERE) (Cx LT, BF, RHEOER
SOGTE F, R MEFRICR L CENENAEIZH#A > 72 (Mann-Whitney-test, p<0.05),

L75>L, F, AZMERRIC R &R [KNF45) A B LASHD L7- BF, ACMERE D48 A SO 13 oD A2 MERE & b~ T HA

2255<  (Mann—Whitney—test, p<0.05), ZOHIEFREITF MO FEFEL O 1/2 FRE Lo 72,

*ji BRAM INF2] &R TSNFO8] @ F,,F, KO BF, ZRMEFEDREE T VL U MR HERX
IS, BRUT, EBARK (HF6) & ARBH TKNF45) ORMEREOLG A L RO R 2o, Thbb,
F RHEFEIZBWTIE, EFWTNOHRE HERRE INF2) OF T 2B &SN TEEICTHD b,

ZHUCK LT, F, REFEDOKIGIT F, RMiFE (ERMRE) L0 < Bbs b0, ZOMEIT F
RMEFR IR R R (HF6) % LASHZ L7- BF, &AMEREICIZ ML 2 h > 7= (Mann—Whitney-test, p<0. 05), *
72, F, ZZMEREIC RS TSNFOS| % 5 LAZER L7- BF, MR DB & G I3 R H39<  (Mann—Whitney-test,
p<0.05), FOHIERBILF ZMBORIELD 1/2 BETH T,

Z =

RIETI V27 2T L CRWEBERSUNEZ R B R RH &, BRISHEZ FF 72 WA RSB/ B2 Wi s
B DRHEABROFER NG, A 50 BHA M LI2EAFTIE, RBAIAL ST LMIBERIGSE R THE (B
BT HMHE) NEAKIEZRIRWEE (EBRELARVHEE) 123 L TREREEMICEIZT 22 08I L
NerroT,

IREETI VLT DMIFRERIZEENDLBOEGFEMED—>TH % (Table2-1) 23, ZORBINLT T

T ARG, AR EET 24 SWREOFREIZ OV THAZREE, &m0 FE
F'a‘ﬁfké‘fot%ﬁ?ﬁw}bé_ki) e b S~ (Table 5-1), £77, ﬁﬁ%@{tﬁﬁi)‘iﬁﬁﬁi’dﬁqﬂI@@%%ﬁ*
WO M OB RIS Z ARG EICLEO BN D, ZOX DI, REANLT D LT HEROGNE
BEMNERPRKREWVEETHD LRSS,
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Table 5- 3. The feeding responses to CaCOzin the newly hatched larvae of the hybrids

)

Concentration® No.of feces
Crossing Substance per 50 larvae Feces ¥
(2xa") after 72h
%(W/W) (Mean + s.d.) 2 (Mean + s.d.)
(n=10) ¥ (n=10)
CaCO;  Water
0 87 0.0+ 0.0°? .
HF6 781.2+119.6 %
10 77 781.2+119.6°
0 87 0.0+ 00
KNF45 0.0+ 00f
10 77 0.0+ 00
0 87 0.0+ 0.0°
HF6 x KNF45 (F,) 245.1+ 35.2¢
10 77 2451+ 35.2°
0 87 0.0+ 00°
KNF45 x HF6 (F,) 236.3+ 26.3 ¢
10 77 236.3+ 26.3°
0 87 00+ 00"
HF6 x KNF45 (F,) 302.3+ 41.2°
10 77 302.3+ 41.2°
0 87 0.0+ 00"
(HF6 x KNF45) x HF6 ( BF,) 493.8+ 70.6"
10 77 493.8+ 70.6°
0 87 0.0+ 0.0°"
(HF6 x KNF45) x KNF45 (BF,) 131.0+ 25.4°
10 77 131.0+ 25.4°
0 87 0.0+ 00"
NF2 708.8 + 100.6 *
10 77 708.8 + 100.6 *
0 87 00+ 00
SNF08 0.0+ 00f
10 77 00+ 00
0 87 0.0+ 0.0°
NF2 x SNF08 ( F,) 99.4+ 25.9¢
10 77 99.5+ 24.9°
0 87 0.0+ 00°
SNF08 x NF2 (F,) 111.3+ 37.1¢
10 77 111.8+ 37.1°
0 87 0.0+ 00°
NF2 x SNF08 (F,) 211.8+ 30.4°
10 77 211.8+ 30.4°
0 87 0.0+ 0.0°"
(NF2 x SNF08) xNF2 ( BF;) 428.0+ 76.0°"
10 77 428.0+ 76.0°
0 87 0.0+ 0.0"
(NF2 x SNF08)x SNF08 (BF ;) 468+ 9.4°
10 77 46.8+ 9.4°

D Basal diet contains 10% cellulose and 3%(w/w) agar.

? Number of replicates.
¥ 5.d.; Standard deviation.

9 Difference between the values of treatment and control in each laying.
» Means in each crossing, followed by the same letter, are not significantly different at P=0.05 by
Wilcoxson signed-ranks test.

9 Means in column, followed by the same letter, are not significantly different at P=0.05 by Man-Whitney U- test.
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BVEDBIRFHIRIEIC L - T, AV ONLEEHERMEITEMR (LA - 3§k, 1982) 12, —7,
LP-1 ANTHIEHERMITAMERN (FPE D, 1988) ICENFNEETLIZ ERWALNICINTWD, £,
KE - BE(1996), KB (1997) 1%, L EV VE2EERWESRER ZEBR8T 2 BREPEN R E2EN
BICEET 22 2MELTWDD, WTNOGA BEEMICESG T2 8EWERIT, EH ORI
DOEBEHER EEATTOTNARY P— ROBERTHMLINTWVDLEBZZLNATND

AWFGEDE A, Table 5-2 \Z & - THEAZM [HF6) LY INF2] OFMIEEE RS L, WTFNORKIC
BWTHREA LT AEGENZ X 2B LB, WRGEOMIERLN KO O7=b) & Tl
X OFNIHANTHFIZHN ELTWD Z L3R TE 5 (Mann—Whitney—test, p<0.05), Z DI LMD,
IREE T VD MR T HBESGHEICE 5T 5 8B T OFERBZ ble, L, fiE#EEOEHE
RAEDHEMN O HARIND L 51T, ROBKIZE > THEH S L2 THF6) LY INF2) (280 Th, ZT0ER
i%mﬁﬁEﬁﬁiﬁlﬁ#W@ﬁEWTk%<£ﬁ01wto—E,%%ﬁ,ﬁ%ﬁwv?AmﬁT
HIEBRSENTI TH (Table 5-1) IZ2WT, TOh] & NLE ] OEA LRFEORKEIT- T2
D, FOBEDRIL, RNV ThoTe (RER) Zenb, KRBV D LIHT HEBREOME (L
T, REEANT T NMERKISME) & BT 2 BEMERICIE, EBEMZERDINCE A EMiT 50 <
ONDOBIBERNBEEH L T\ Dd b0 EHERl Sz,

R L7 X512, RMFROFRRTIE, KRBV U LEEUCMER R EREENICEET 52 L 2R
THLDTHoN, BEERH THF6) & RERHF TKNF45) ROEA RS INF2] & RERH [SNFOS] D%
MAGDLED F, 2ZHERICH T 2 ST, an@ﬁ&Abﬁ@%Q%ELx%@@%T%ﬁﬂ 1D B
7eino iz (Table 5-3), Fiz, KREEH NV U AMERKIGHEIZE G T2 E@BE T OK%E—> (K4 @ Cacf )
LHELT, EARH (HF6) & RE&RM TKNFA5] OGRS D F, & O BF, 22 HEFE O 35 D #i %5
fE% Table 5-3 OJFEFEDOHHIE#RS (BIZH) & F, RHERBOMIER (EXREOBZEMEOFEE) M4
WCHHLTHRD L, F, MO EOSBEIL Cact/ Cact, Cact/+,+/+D 3 DDBIFHIN 1:2:1 O
BETHET S Z LI DZEnD, F, OBFHEIL, F, D Cacf/Cacf \Z THF6] OMIEHERL 781.2 {# 7%,
Cact/+\Z1% THF6 XKNF45) DIEM OFIE#EI DY) 240. 7 ff%, & L C+/+Z1% [KNF45) OHfE#SL 0
ZHTIEIHT, (781.242X240.74+0) /4=315.7 fl & 725, —J7, F, RHEIZERRFEL OALRRFEEZ
NWENRE LAHE U7z BF, ZZEE TIX, Cact/Cact, Cact/+¥ B\ & Cact/+, +/+®D 2 DBATHIN 1:1 OEET
HET 22 &5, [(HF6 XKNF45) XHF6] OHIFFEIL, (781.24240.7) /2=511.0 f&IZ, £7=, [(HF6X
KNF45) XKNF45] O Fiix, (240.740) /2=120.4 {0 & 725, FEIZ, BEAZH INF2] & RAEBZHK
[SNFO8) D#iA& D TIL, F, X BF, OHIFHEN L2 229.9 {#, 407.1 &, 52.7 L ev, Wi
NOMAE LR OEGE LK UFHENBEE CTH D MIEE & 1T —FKT 5,

UbozZ binn, KDL Y MMEREKIGHEICE 5T 2 8B 71X, EAOBW—#E0#EEETT
Mipk S, %@FﬁiMQEWLmﬁék%z%ﬂto

4 Bl O BARFFEHT I, %MﬁﬂdAiA@Fﬁ%?%ﬂxmﬂ%$®&@ﬁ%&%ﬁLt%%%ﬁu%ﬂﬁ
(Table 5-2), FEILRMNE [H) »OBELERHEZHWEHEICYH, TORERRELENEOBGEE
R LR - TEIETH &#ﬁ#@%ﬂfné(i%%)J?@iﬁi#ﬁﬁiﬁ T, %@@ﬁﬁ
AEYE ﬂbf%“ﬁﬁﬁﬁ%T?%%ﬁﬁT%é@mb412 L»L, BX éﬁ%m&ﬁ
IR OB REFEYEICHT R (M) OREICIEAREMRE L ORI KX eZRIT
Nenz EARENRTWD I, 1996; ASAOKA, 2000), Z DI &hb, ﬁﬁiﬁ@ﬁﬁﬁt%T’ﬂT
7 e B 7 RGP SRR R R DTS SRS RE DB VISR T 5 L AR K TH D EEL2 BN D, LR
>C, IREMEEIFREMEEDREEI N U MERKISEE T 58BN ERIE, F—Hobs b ol
R N5,
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] 3

PRI F1 V> D WX D IR OB RS DB EZ A 50T 270012, R ok & B %
1To7,

2 ORFEOH D, EREE GEHER) 2L UnlkK@RBIEIC X D RMERK &R E YRS
ZEizk, RN T MR LU THROE RS2 RO R S BRSOV R EEN L,

BRI, WMRHEDOM T F,F, LR BF, ZZBLEITV, ZTNLENDRMEREDREE A LS 7 DT DR
oI DWW TR,

r— 2K, BREOKI KD FEARE R & ARG RHT 10% O REE D VT L% I Z Tk 2 7
LB O (50 5H) 1252, 4 72 REodEH R (LLF, #50 ##&L, @ oRBEI LY
DTS B 25 AT HERE oD B A FOSME % BT L 7=,

ZORER, W& 50 AR LZEME I, ROV T DMIERMIGE R THE (RO T A
PEETIOIMHE) 1T, BERKISERIROWHEE ERELRVWHE) 1o L TATEREEMICER T2 &
PG R o Tz,

Flo, RBEANTY LT HBEMOM BRI LIME) (TG 2BEMERIE, EHRORN
FEEE T EEH OB EEOEMEE I > TSN TWD Z Rl s, SblL, ZoE
BBEEFIZONTIE, FROAEK EICHFET O H - OBEBEFTHL EEZX BN,

$F6E ERBICHITDRENNDAERRICIEDETEN

% b FEICFCHEIL2AFZETIR, R LT T DK DB RRIGHE (LLTF, REEI V> U LB RS E)
ORISR 50 EAGA L CEMTHE L, ZOERKSESRESEEMNICER TS ZE2H LN
WL, B2, ZOREEBNCTE T D HE—OEME RN FE AR EICFEET D LRt 2 MA
BEL I,

T CTITEBHRTEE LT, BRERBEE2~— I — A LEFERELS LIS TS (A
B« BTHI, 1958, 1959 ; [LIAS, 1983 ; KB « HE, 1989, 1990 ; #5AK S, 1996 ; KyE, 1997 ; {LH &,
2007), F7=, THFITE, WHICE->T EST {b &4/ cDNA 7 v — 2@ RFLP (Restriction Fragment
Length Polymorphism : Hil[REESHEW h BEZ &) 2~ — b —ICHW 52 2RI L 2 EBMZEE (Scanning
linkage analysis : BLF, SLA %) &, 3 SZERIEAKE L2 RFLP ~—F — T X 2 BEALIRE L

(Mapping for Back Cross : LA, BCMAP k) MBI SN TW5D (5, 2001 ; J]i5, 2002 ; Kadono—
Okuda et al., 2002 ; Ogoi et al., 2003 ; Mase et al., 2007 ; J&, 2007), Z D45 F~—T—%F|HL
TEERITEIC L > T, ZhETICRBMERT (Mase et al., 2007), 7A LAFHEEIIME (0goi et al.,
2003 ; Hara et al., 2007), WkoFHa (=5, 2008), Hk@ (K5, 2009) 72 EofEx OEZ XI5
FE B OB 7B mF I - (Nguu et al., 2005 ; J5, 2008) |[ZIRE SN TWVWD,

BN 21T 5 72 DI2iE, EEINCEORBEZ 0BT 2 0ERN SV, BEBEICX T 5B EMT
DA, BN ETHEREZEA LEEREEBE LW EEROSEENEIED W EZHIZEICL TIThR T 5,
LinL, BERH R EREDTEREREZERVRIBEAI N U MMAR A ERE LEBIITERDI VARG
NN E0G, KRBV U AERRIGHEZ AT 5 BEES T O 247 5 72D, EERNIc R %
fABEL, RSN BIZL > THEHEDHEZITOLERDH DL LB 2D, IHIZIE, ZOBEGHERIZNZ
T, FREEEREORBENERSCARMERNEOBRITHICHELE XD (BADL, 1997 ; LA, 1983)
ZEvHEIN TV,
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FIT, KB (BB 6 ) TIX, B, REALY Y AERERH THR6) & FARRM [KNF45] @
AT F, 72 & ONZ BF, R ZATVY, AR S W TREARBNT BSOS & fi <72,

ZORER, MEETIE, HBE 50 HEHEtH L2 EABTOLRE LITRRY, RED LT DERERISIERS
PERIZRTRE & e D Z N HIA LT, &612, ZORE 2 X % E@EIa T2 RB I Ly 7 AEAE
{5+ (calcium carbonate preference : FC75 cacp) &fnd L, JFOHDPAFE L7 SLA 15 & O BCMAP {£12 &
> CBIBIENT 21T o T2 & A, cacp BIG T FBEFHK EOFE 9@ (cDNA 7 a—2 U v Fr—v
TN—"7" 9 :RELGHIZFTET A Z LB BT Y, EOBEFEIL RFLGY IZBWT 0 OALETH D ¢
DNA 7 1 — > m162 255 21. 4cM DYFEEEICH D Z E NHEM SN DR R EZBT-DT, LTIk~ S,

MHERUORE

a) ikErfkt

FREFOVERLE, 55 5 OB R OGFIED a) ICFEH L2 RBRE R O ERIEICHE L TIT - 7=,

b) #HEREHR

HAHEI, 5 5 MR LIDREE D LY T 2K L CHRODERRSEZ B %% THR6 (FRME#ER) | (UL
T, RBEHNALT T LERRGE HF6)) CEAEMIGHEE FFZ /20 %R TKNF45 (EA) | (REED LT 7 AR
AR TRNF45]) 72 5 NS O IEW F, A MERE & BF, AZMERE 2 AV /-, RIS, BRI & - 13RI
BBl U= A U, ARk S 57 LEZ ORAE 100 584 xR & 70 2 JEARETEXIZ, 750 Obf
WOLRETEBRKIC L - TUE—88) ZREEH LY T MMAEHXICZNRENEI Y Y TRBREIT- 72, BEROEHE
I, FEHXBIC T 72 12 R F 7 L— b D% T =/ (NEE 21 mm) N CTREBISITV, RiE (a) Ok
T L 72 Ak 2 B 24mm ORI BkW%, ZhE 8% L, Vo lHNOZNETNOBREID
Bz 1=, 12 B odEHES (ULT, ) AFAEL, COEHEEAERORIEICLE, 2, Lz
BT D8R 2R L BROEE (BAEMAERER) 2EX I EICHEB L, EARFERX HHRX) (&
B ABEEERER 0% L 25 B TlE, REEH LS T LMK OB AFEKERIC L - T, KAHERED K
fe vy D DT DR OCEZFHE Lz, 7ok, SERMIE, B 25°C, BE 70%, 2R & L, fE¥1X
7Y =2 —ANTITo 7,

c) DNA @8l & Southern blot hybridization 12 & % RFLP O

RBHE D |IT—20CCHFRGE L 4 WMiEEEZ AW, £72, DNA OFFHRIEK O Southern blot
hybridization {Z &% RFLP O#HiE, FoHDOFE (KD, 2002) I[CH¥EL TITo 72,

1) DNA pisl

BORERTE LIkl AR o iR EZ P CEBIcma L, 3o 10-156 fF& &L 722 200ug/ml @
Protenase K Z&¢e DNA filiHH buffer (50mM EDTA, 0.2%SDS ) (ZiRHE, 50CT 60 Z3flA v F2— kL
Tmo REHARICHEED 7 =/ — )V ENMZ 30 - < VI Lk, 3,000rpm T 10 /rfdm=L L, 2 &
W2 EEL72DNA 2 &t B OKJE) ORZRIORFICEW Lz, BE, 7=/ —AENZ, H¥TsZL
TH N EETEICRW%, 2BHOELEITY, B L BE OkE) %2 2-7% 7 — A0z kv
2.5ml FRPE DA M Uiz, BHRRPICE END 2-7 4 ) — Va2V FLz—T )L THREL, &6
OCHGHITCYZF N —T VEFERICEE I EIE, Hbervazz, WEKPOELES T LD
FCIREEDS 1g/ml 12725 K 9T L7z, WIZEEHAWKIZ 10mg/ml @ EtBr % 35u 1 X, ZTHERFHETIZT
1 WM AE L=, 70,000rpm C 16 Wil L7z, 2yBEL 72 DNA B2 BIORBICHE L, HE,
100, 000rpm T 3 WffE]EO L7z, [EMY L7 DNA #&#R (DNA JE) HicE £ D EtBr & 2-7'm /X —LT
PREL, &5, TE (10 mM Tris-HC1 pH7.5, 1mM EDTA) ¥+ TOBITIC L W LY ¥ A2 EY RV,
W 260nm & AW TZ RIS L > TREHAT O DNA ZEE L, TE T DNA DORKEE GUBHERE) %
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0.2pg/ L ITHELL 7=,

2) Southern blot hybridization iZ & % RFLP O

AEE (c- 1) THRE L 78R DNA (XHIBREESR Tk L7, 7 e —X 7 vERvkE) (1%, 1XTPE )
FEIZE-T, 1 Lb—2Y720 Tug @ DNA 2B L7z, WKEIDSHET Lz vdo DNA 1 2 HE DR T
BIWHLEE L, X512 0.5 M KE(bT MU U ATHEICEMEIEL%, NFra—ATmyT 0 7IkICK
DDNAZF AT ANE—~IEE LTz, 7 4% —LE® DNA OFEEIT UV BEIZE » TV, 740
X =L OfEAE L VBREICT D20, EHIT1200CT 30 45MA v F 22—k L7z, DNA OFEE({L (Fn
T AVT) DT L7 A NE—F4Q2CTRE) LR b, TV XA E— 3 buffer (50%7 + /L
L7 X R, BxSSC, 0.2%SDS, 0.5%7 1 v ¥ J¥HKR) T 4 R T Log T VXA B—2a v LTz,
ESTAV L72 cDNA 7 o — I BAERL U 72 DIG D U R 7P —7 (LLF, Zu—7) &z, 12 BEfo A
TVEA B = arEB{ToT, RELP O, 7 4 V&2 — L@ DNA IZNA 7 U X4 X L7T- DIG #E#% U R
Ta—T LT NHY) T F AT 72— EHEE Lz DIGC Hi{A (Roche Diagnostics, Mannheim, Germany) %
OGS EH, iz, WEZERK (Roche Diagnostics, Mannheim, Germany) G, 7/ AU T+ AT 7
=B HEEEEITD LI Lo TRAETHIHE X T A VARSI TR -T2, ok, F7 «
SV FITHIH &7 RFLP O 7 F L (N R)IE, FRLE LS cDNA Ze—r b fR LY R 7o
—T7EANTHRIHLIEZBDOTH DA, KRBT, FEE, cDNA Z7a—rZ27a—7 AW THRIHLEY
TFN(ELTF, N R) ERELE,

3) PR & AL E

WREETI VY T AERB R T OISR, A (b) OFERBRICHE L BF, MR [ (HF6 X KNF45)
@ XHF6" ] ICHBT D RIEH N 7 AEEBHERMFEER DR NS, RGNS 72 BMEOPEHER (LLT,
RO 15 MU LOBEMRK LTz, —F, REETFOEAEREIITEBBRR DM DRI L 72 % BF, 58
HMERE THF6 @ X (HF6 XKNF45) ') DREEH )V 7 AEEEHXIZIS U 2 RIS 8 MLl LoEZE Hviz, %
WORB I N> U LMARHIHT 2B AR () 2EEORE LIS BF,O&E, ATHEET3SF
THE L, 0O 4MLEBEMENTHORE L L T—20CTHRRT L,

BUEERAT L72 BF, 72 B N # OWiEL & 72 2 Mk O {51 DNA OFR#E & RFLP O HHIEIZ D W TR (3)
\ZEE#E L= FIETITVY, DNA OWAKIZIX EecoR 1, HindIl, Bam H1, Kpnl, Sac1 O 5 FEDHIREESE A F W
77 HWRIMRIT, FHODBF LT EST fkL7- cDNA 7 @ —> 0 RFLP %#~— % —I|ZF|MH L7= Scanning
linkage analysis ¥£ (BLF, SLA ¥£) 12X o TITFWY, JERIPEIZOWTIL 3 A FEBREA LB L7-[A RFLP
~—H—IZ &% Mapping for Back Cross {£ (LLF, BCMAP &) TiT-o7z (5, 2001 ; &, 2002 ;
Kadono—Okuda et al., 2002 ; Ogoi et al.,2003 ; Mase et al.,2007 ; J§i, 2007 ; Z= 15,2008 ; J&i &,
2009),

F7o, BIEMITICHWZ cDNA 7 r— L Z O EEBFE (cDNA 7 o—2 ) o —Y 7 —7  LUF
RFLG) %4> F s T (Nguu et al , 2005 ; J§, 2007) (2317 % RFLG OB HIEICHIF T2 &, m289
(RFLG1), m715 (RFLG2), €97 (RFLG3), m45 (RFLG4), ep32 (RFLG5), m122 (RFLG6), e53 (RFLG7), el2
(RFLG8), e42 K (O'm208 (RFLGY) , mb513 (RFLG10), 90 (RFLG11), e29 (RFLG12) , m23 (RFLG13),
e95 (RFLG14), m581 (RFLG15) , el01 (RFLG16), m274 (RFLG17), ml142 (RFLG18), ml194 (RFLG19), e96
(RFLG20), m250 (RFLG21) , m69 (RFLG22), ml14 (RFLG23), mlll (RFLG24) , m92 (RFLG25), m332
(RFLG26), m21 (RFLG27) , m449 (RFLG28) Th 5,
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1 BEBICEITZREHIVVABRRICEEZDELGER
FERBEWREEGERVRBEI LY T LAk 28R LEZEICTBIEVARLLLRY, T0®, EHET
B ERICB T 2B EOREDHENTE RN END, KDL T AMERRIGH 2 L4 % EihiEis
FOMHTEHED HITHT D, REI NV T LMERRSE THF6) (LLF, EBRRM THF6)) LREBAN T A
AESRHE TRNF45) (LLF, ARRER#HE [KNF45]) O T F 72 5 ONT BF, RHERE A/ L, £ E 024
WZOW TN B RS A2 Ji <72 (Table 6-1),

Table 6-1. The feeding responses to CaCOj in the newly hatched larvae of the crossings

Crossing Concentration Total number of ~ No. of feeding No. of non-feeding No. of feces in x’-test in BF,
Substance tested larvae 2 larvae larvae the feeding larvae generation(lil)a)
Hatching % (wiw) (%) (%) (%)
(§xd") ability ( %) CaC0O, Water
0 87 100 (100 0 (0) 100 (100
HF6 95.2
10 77 324 (100) 321 (99.1) 3 (09) 3 to 34
0 87 100 (100 0 (0) 100 (100
KNF45 94.8
10 77 319 (100) 0 (0) 0 (100
0 87 100 (100 0 (0) 100  (100)
HF6xKNF45 (F,) 93.2
10 77 361 (100) 9 (25) 342 (97.5) 1to 7
0 87 100 (100 0 (0) 100 (100
KNF45xHF6 (F,) 92.4
10 77 352 (100) 6 (17) 346 (98.3) 1 to 6
0 87 100 (100 0 (0) 100 (100)
(HF6xKNF45)xHF6 (BF;) 98.5
10 77 428 (100) 223 (52.1) 205 (47.9) 1to 36 p=0.384>0.05
0 87 100  (100) 0 (0) 100  (100)
(HF6xKNF45)xKNF45 (BF;) 94.7
10 77 451 (100) 6 (1.3) 445 (98.7) 1to 4
0 87 100  (100) 0 (0) 100  (100)
HF6x(HF6XKNF45) (BF,) 96.2
10 77 437 (100 231 (52.9) 206 (47.1) 1to 41 p=0.232>0.05

U Basal diet (feed) contains 10% cellulose and 3%(w/w) agar.
2 The larvae, which derived from eggs of the same maternal moth, were assigned to treatment and control, and the each larva was reared
in a plastic container of 21mm in diameter individually .

¥ Observed significance level of x* test in BF; generation (1:1; p=0.05).

DI, ERFRM HF6) & ANRFRH [KNF45) O F, KHEREIZHOW TR LY U AfAEHI T 2 A

AR E 5 L, [HF6 XKNF45) 78 2.5%, [KNF45XHF6] (X 1.5% & 720, {HEE TIE, EdfFVFnosg
MFEIZRBWTHIZFEAEDOBNIREI LT DMK U TEEKSE RS 2N ERbND, £, REED
Ny AEAREAERE L BEOPEH S (LT, #%0) #3~<5L, THF6XKNF45) T 6 KON 7 flo#%,
TKNF45 X HF6] TiX 6 O EHEH L7=ENENEN BT SBEINTZLD00, T b 2R ERMER
DEIIINTNOLZMERBICBNTS 2T L2257,
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—F, F, 2HEFE THF6 X KNF45] IZHBERRHK HF6) % 5 LACHED L7= BF, A&Z%EfE [ (HF6 X KNF45) XHF6 |
T, EEEEROERICKRERERNRD LN, FEIT 1~34 FHOMIZIA oM Lz (Fig. 6-1), #
FEE L FFERMEEOTSITIZE 1:1 &80 (x*test, p>0.05), FEEMEMERTL 52.1%& -7, %
77, F, ZZHEFRIC AR & Rt [KNFA5| Z 5 LAZHEL L7- BF, A24FE [ (HF6 X KNF45) XKNF45] TIXmEEAm L
U AR R LRI L, BRERERRIT 1.3% ThoTm, T DOREENLEEET TIE, RNV
VU LERIKEENEEN R E L AR EDL LD B2 HNDDT, ZOIE%ELEL T 2 E@iEs 1% ik
ks AEREIS T (calcium carbonate preference: il 5 cacp) &k L7,

50
45 H
40 H
35
30
25 +

20

Distribution ratio in the crossing of BF; generation
(%)

N

01 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Number of feces

Fig. 6-1. Distribution ratio according to the individual consumption for the calcium carbonate diet (feed) in the newly hatched larvae
of the crossing of BF; generation, (HF6XKNF45)xHF6.

The larvae were reared on the CaCO, diet (feed) at 25°C in the dark for 72 hrs, and the consumption for the diet of each larva was

estimated by the number of feces excreted since the start of feeding.

ZZT, KD RFLP v — —|Z K B BEMEITICE D RIS, cacp a1 &5 1 HEBRE (RARELREE~—
H—Z ko CTHER S 7@ MK O % 1 #EERE : 7 Yettlh) L OERBERIC OV THRFTL THE, I
cacp AR TN 1 HEETHINB T 2 L T 57251, RSB [KNFA5) AL U7z F ZQHMERECIE, REED
T DR L TCTRERARIGH 2 AT SRR L > T, ZTOEREIRER, FARK (HF6) s L7z
F,RMEOZNL 0 bHHZEICELS RDITTTH DA, Table 6- 1 IR LIZEARBOMERELZ 2D &, WiH
DOFEAFERRICRE RERIIBO LN N7 Z BN bnD, £7-, F, 23HRE THF6 XKNFA5] (& RH
(HF6 ) DM & %2 2N FNAREL LI EWi D BF, M2 W= B RRBR ik, Eafko—He2ME L,
4 EVEEIFICEEA (RMERE « RTEE, JEE) I THHROMIEEER L THBE, WTIORHRED
LAl h, MR RE R RN ol (RHER), LLEDORERID, cacp BAZTI1X5 1 HEIRE
EMSL ORI S D LRI S iz,

2. SLA KICKBRB NIV VLB RIBEF caco DEBIRER

IREE TV T BRI T cacp (LU, cacp MinT) O4y iz T#X F (Nguu et al., 2005 ; Ji,
2007) COFTREREMEZHLNCT D721, BF, 2HMFE [ (HF6 XKNF45) @ XHF6 | 1235 2 REE I v
>0 LAEHERE AR Z A LT SLA B X DR R 7 O BEMR#E 2747 (Table 6-1,6-2 ; Fig. 6-1,
6-2),
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Fig.6-2 Southern blot analysis of parental moths, HF6 X KNF45(%2) and HF6(5"), and their BF; generation, (HF6 X KNF45) X HF6.

Genomic DNA was digested with HindIIand probed with cDNA clone, e42 which belongs to RFLG 9 (the ninth ¢cDNA clone linkage group).
Y The banding patterns were designated as homozygote (A) and heterozygote (B).
? ). -HindIl molecular marker.

BWREAMERICES LT, M1DIZ, Table 6-1 (27 L7= BF, ZZMERE D[Rk 1 L 2 7 MERBHT 514 2 B A 4R
HHDE, B2.1%E7Y, ZOMEMNBIE BF, RMEFDRKEE I VU AEEHEREER (LIF, B
DO, cacp BILFB~T OB (cacp /+)DH D ERER (cacp /cacp) Db DINELET D Z & 3HEM
SND, £, cacp BIETFN~T aBiTHSD F ZZHHE THF6 XKNF45] 1B\ T, EEHIX 1 BHOA TS
STENRK T EOFELPEHT HEL/HR SN TS (Table 6-1), ZNHD I END, cacp BIETDiE
BRMRICIE, Zno~TeRoBEFEECIRAZ D, RBETFPHFEICKREREEZZ 65 HEHK
15 fE#LL o> BF B A{E A (Fig. 6-1) D 4 ML &IZI1T 5 DNA & 7 o Z AICEATE 14 30 (MERER 7 80) 25
fERNCHH L, Zhafik U, i L7288 DNA 1%, 5 FEOHIREESE Tk L=, 4 T &fs 1
Mo 28 OEEIRE (RFLG 1 ~28) IZZNFNIETH cDNA 7 o —2 (Jf, 1997) % 7 o— 7V
B RFLP % FH~7= (Table 6-2), 7235, cacp BT LMSIOBMRIZH 2 Z & NBRIZR STV 2 B HE
<1 ERARE (2 BAR) IS S RFLGL 1T WTIE, A (FRMEZ) DOMilE% RFLP O K
NRE—VDERIZI > THRITED Z L 2R T D72 DIT RFLP ZiRE LT,

Southen blot hybridaizaition |2 & - THiH & i/ BF, 22 HEFE 14 @K (LLF, BF,14 f@{&) @ RFLP ®
N RRE—2 (BLF, N RRE—) BHDHE, F9HEBEARE (RFLGY) ZFR< 27 OB T3 M
T aBONY RXE— U NRET D Z DD, SLA JETIE, BFIZET 5 RFLP ORI, W
AOHERRIZBNT S, BIKOMEBLL 72D cacp BARF13~T vl (cacp /+) D F Hf THF6 XKNF45) TiX
HANZA~NTaBON KR — %, cacp BILFDHER (cacp /cacp) DHERH THF6) TILHEIZHAERION
VRARE—U R TE LIRS L cDNA 7 2 —r OMAERFAVLNT WS, —F, 7 Gefakixis
4% RFLGL TlE, MDY RRZ — 3~ T o, MR ERICHRE SN D HIREESE L cDNA 7 o —
OFEENFEH TV D,
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Table 6-2. Scanning linkage analyses in the crossing of BF; generation, (HF6xKNF45) xHF6
RFLG Y c¢DNA Enzyme Individual number Remarks
clone °} ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 m289 AKpml B B B B B B B A A A A A A A D;fi'iehr;tlsaet:’
2 m715 Kpnl A B A B A A A A A B A B B A Independent
3 e97 Kpn 1 B A B A B A B A A A B A A A Independent
4 m45 Sac 1 B A B A B B A A A A A A B A Independent
5 ep32 Sac 1 B A B A A A B A B A B A A A Independent
6 ml22 Kpn 1 B A A A B A A A A A A B B B Independent
7 eb3 Hindli B A A A B A B A B B B B B B Independent
8 el2 Sac 1 A B A B B B B B A A A B B B Independent
9 e42 Hindll A A A A A A A A A A A A A A Linked
10 mb513  Sac 1 B A A B B B B B B A B B B B Independent
11 e90 Hindll B A B B A B A A B B B B A A Independent
12 e29 Hindll A B A B B B B B A A A A B B Independent
13 m23 Kpn 1 A A A B B B B B B A A B B A Independent
14 e95 Kpn 1 A B A A B A A A A B A A B B Independent
15 mb581 HindIll B A B B A B B A B A B B A B Independent
16 elOl Kpn 1 A A B A B A A B A B A A B A Independent
17 m274 Sac 1 B B B B B A B B A B A B B B Independent
18 ml42 Kpn 1 B B A B A A A A A B B B A A Independent
19 ml194  Sacl A A A B B A A B A A B A A B Independent
20 e96 Kpn 1 A A B B B A B A B B A B B B Independent
21 m250 Kpn 1 A A B A A B A A A A A A B A Independent
22 m69 Sac 1 B A B A B B A A A A A A B A Independent
23 mll4 Hindll A A A B A A A A A A A B A B Independent
24 mlll Apnl A A A A B A B B B B B A A A Independent
25 m92 Sac 1 A A B B A A B A B A A B B B Independent
26 m332 Hindll A A B B A A B B B B B B A A Independent
27 m21 Sac 1 B A B A A A B A B A B A A A Independent
28 m449 Hindll A B B B B A B B A A A B B A Independent

A and B indicate homozygote and heterozygote, respectively.

D ¢DNA clone linkage group.
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F o, Brgkr® (KR, 2003, 2005) Z#BRWTC, BOM T, ROAEKOZXNEI L2V
(Sturtevant, 1915) Z EBHLMZEINTWD, ITNDHDZ 0D, cacp BIGT L HEBIRIZH 2 HRY
BB D cDNA 7 o — 2 % W T cacp Win+ % AT I2HF-D BF, 14 fE{AIZ->\ T RFLP @RI 4
L&, MR X, RTOEED N RN =R THF6) DX EFE LI RERMLERD1TTTH D,
g, REMEATaRION FRXZ = NRAET 5 24056 26 OB (RFLG2~8 KUY 10~28 ; RFLG
1Ry RRE =0, L7z BF, BIEOMEHEZ RT) & cacp BIETIE, M OBHRIZSH B & BT
X%, —J), H 9B (RFLGY) ITBT 5 cDNA 7 m—r ed42 (LR, 7 m—1 e42) % AV CH BF, {#
RO RFLP ZF_TH D L, & TOMEBIZHERE THF6) (ZHET 5 10kbp & 6. 5kbp (UL /N RAMRH &
n, wmERONY K% —2 ZaR Lz (Fig. 6-2), 7=, A L7 BF 14 HEDO N RRF —0 RN
HREMERDHERIT 27" THLHOT, ZOFERIMARICLD LD TIHARL, cacp BIBTHH 9 @R
(RFLGY) IZFTBT D L&aRTHOEEZLND,

3. BCMAP %[k caco BIGFDEEALRE

cacp BT DIENZH M T 572018, EEBRRICHWZ b O LT DR IEATH D BF, MR
THF6 2 X (HF6 XKNF45) | (23T B RER I v 7 MREHE &K 2 ft58 L C, BCMAP ¥ (RFLP % FI /]
L7c 3 AFERE) I LD REME T OEMIE %2R AT (Table 6-1,6-3 5 Fig. 6-3)

BIE@IZFE L L 912, cacp BInTN~T al(cacp /+) THD F, RHEITBWTHRK 7T HOELPEH
T HEMPFER SN TS (Table 6-1) 2 &b, cacp BEin T OEMIEIZIL BF, Z8HEFED IREE D LT T A
fAEHE MR (LT, SREE) OFh 6 FEEE T8~ T e OB REROBEANEEDIL S L 7 ELLT
DOEE 2B =25 8 AL, LB AR - 4 69 SHD 4 & I(ZF51F D DNA ZERNICHH L, Tzt
L7, fifith U728k D DNA 1%, 5 FEDOHIIREESR CHL L2k, 55 9 #EAE (RFLGY) IZFTE T2 2 2D
cDNA 7 m— > ed42 & m208 (J§, 1997 ; IR, Zu—red2, 7 a—1 m208) & 71— 72T EZAR]
@ RFLP Z#{~<7= (Table 6-3),

SLA ¥£ & [RIERIZ BCMAP ¥EIZ & % BF, @ RFLP DR MICIE, MIEOHER & 725 THF6] TIXAEA D RFLP A~
VRREZ = (BLF, N RAREZ =) %, BEH O THF6 XKNF45] TlE~T allo NNy KRR X —v 2 Fn2
WRHTEZ R TPOERIN TSI Z7e—rBlnbilTng, ZnEBEx, 7r— ed2 THRIY
L7z BF,69 fE{R®D RFLP O/ RAF —2 2B D b, 2 TOMEKT cacp Bin 1% AEICFED 69 ERIC%
LT, 66 fHEDN FoRZ—2 03l THR6) &R UATMEZ, 3 RO Z 3mSR THF6 XKNF45] & [H]
CATuflzmd 2 Nbnhd, —7F, Z7r—r n208 2oV Ti, £ 69 Ak, 67 Mo Ny FRF—
VINRER T, 211?51121275V\7E1?’f” ot

DN T, SEEICBITD 2 DO a0 — T D RAXF—2 % T, cacp BlnF el n—2
@@E@J%ﬁ&a?fbto %)J?sb 2, cacp Bl FNRENEFNDO I a—r00cH 5854, B, BEAIN
cacp - e42 - m208, FT721F e42 - m208- cacp DAL 7225 Z L HBET D L, HIFHEORIITIL, FEEES 12
L 51 ONY RAF— U PNHERN E R T RER (cacp ) ~HEE (ed42) -~7 il (m208) |2, fEAKES
34, 52, 55 TIEI NV FRZ—U N _BERXEZRTHER (cacp ) —~7T 8l (e42) -HEH (m208) |
b, —F, %hREOEF|T i@ﬁﬁéﬁ 34, 52, 55 THARAXEZRT NN RARXF—vD~T Rl (e42) -~
Tufl (m208) - HREH (cacp) 12, {HEES 12 & 51 TlX, ZEHAXEZRT N RARZ— OREH
(e42) —~7 mil (m208) -7 %ﬂ(mm) IRDHTENDLNDL, ARIO LS ITHERE 100 12727
W BF ORIz, HMAXME Y & “ERAXNOEEIL BN Y, ZERXMOMEL 3 F721% 2
BHENLY TOHELRTHEGR LHV BRI L ThHDH, T, cacp BB T L7 0 — 2 ORI, ed2-
cacp-m208 DI TH D & DHIWNIH Y THDH B2 HILD,
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Table 6-3. Mapping analysis of the cacp gene

Individual number

10 11 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 35 36 37

—
o
w
N
o
o
~3
@
©

AAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAA

> >
> >
> >
> >
> >
> >
>
> >
> o>

o=

>

>

>

>

>

3

AAAAAAAAAAAAAAAAAAAAAAAAAA

Individual number ¢cDNA  Enzyme

clone n? tn?

38 39 40 41 42 43 44 45 46 47 48 49 50 53 54 56 57 58 59 60 61 62 63 64 65 66 67 68 69 34 52 55 12 51
AAAAAAAAAAAAAAAAAAAAAAAAAAAAABTBEB A e42? EcoR1 0 0
A AAAAAAAAAAAAAAA A A cgcpﬂ - 3 3

AAAAAAAAAAAAAAAAAAABREB m208 Y Sac 1 2 5

Genotypes for the cacp gene and each cDNA clone of 69 individual larvae in the crossing of BF, generation, HF6 X (HF6 X KNF45), were shown.
A and B indicate homezygote and heterozygote, respectively.

Y Each ¢DNA clone belongs to RFLGY on the molecular gene map.

? Calcium carbonate preference gene.

¥ The recombinants between the cacp gene and each cDNA clone.

Y The sum of the recombinants from the first cDNA clone,e42.

WIZ, cacp BT LW 70— OESINHL IR 5720 T, ZOESEL LI cacp BIn T L& 7 1
— UM oMl AZEH L7-, Table 6-3 LV, e42 & cacp OFETIEAAXBEMAEN 3 T (HEEH 5 34, 52,
55), —J, cacp & m208 MIZIXFEMEIANS 2 B (EAFE S 12, 51) HBITHE WS 2 ENTX S, KXMH
BT 2R XAEERO HBBEEIZ L > TENENOMBMZ R T2 L, ed2— cacp [H] O HANIX
3/69X 100=4. 34 %, cacp—m208 D FHUIE 2/69X100=2.90% & 725, F7=, 7/ a—r ed2 & m208 I,
%5 9 BEARE (RFLGY) 1B W T 0 DB TH D 7 v — 1 ml62 2 HIEIC 4cM & 33 oM O BREEIC Z 1V ERUEERT
T5 (Jf, 2007) Z ENHPALTWATZD, FXEOMBBMOL &l 27 0 — 2 DFEMIZE Y, cacp Bis
TR 9HEATICIIT 2 BETEEZRD D L, REBETFILZZ 72— nl62 226 21, 4cM OFFEBECENT5 6
O EHERI Sz (Fig. 6-3),

cacp
m162 Y ed2 m208
1
1
1
1
1
1
v
0 4 21.4 33

Fig.6-3. Linkage map on RFLG9 of the cacp gene in the silkworm strain ‘HF6’ using the cDNA clones,e42 and m208.

The locus of the cacp gene was settled by genetic distances (cM) of cDNA clones, e42 and m208, with the recombination-values
which were calculated by data shown in Table 3.
Y DNA clone,m162 indicates position 0 in RFLG9.
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Z B

S EIOMEEFIC L HEERBRE cDNA 7 10— D RFLP 25| L =B EHITIC L > T, R LT T A
WX T A EERIGHENSENRE L L THRBTHZ L bWV ZORE A2 T 5 EHEE 1 (REY
N AERBET RS cacp) DB LBTHIE E (Nguu et al., 2005 ; J/, 2007) O 9 HBEIRE (c
DNA 7 a—2 Y v r— 7 —"7 RELG) TR T 5 Z E BB 672 -7 (Table 6-1,6-2 ; Fig. 6-
1,6-2),
kA 50 A MR L EMBFIC L 2ERRBR T, RV LYY AT 2ERMIGME (BLF, &
iy MERROGH) ZPEHERIC > TRMEiL (Bl s, 2007), —%, SEIOEEKE TIE, FK
JEHEOFHMZ B REEREZ ANTWE, 2O L) IZHFOFNFEZTREL D o0, EFEIZBIT 5 RIE
HNT T MERRIGHENRRESEENRE E L TRIT 20T (FIlUb, 2007), %4, FEEFIZBW
T%*@ﬁﬁ%ﬁﬂ%@ﬁ%@ﬁ%?#%@&%ifwkﬁ R L7 X IcAEoOBERERBROE R, #
BETIX, RBHNLT T NERESENLIEN R E & At n Z E MBI LT,

ZIT, EHIL, ZOBRICOWTREAINLC U LMERERM HF6) (LLT, BARERMK [HF6) ) OB R
ITENCER L, IROBEICEZE LT, #IHIT, Table 6-1 10 &k » THEEKE L-EAR HF6) DEARE
() 245 &, HEMOBAERE (M 3~34M) ITRERETLOEPBOLNDI I EBDLNDE, Z
D EMnD, EERENTON TR WERERE THF6] 121X, cacp BET (E@EET) & ZhaEff
T HEEDOBGFNETHRTENZ R > - BEOMIZ, cacp BIGF & W < ONDERIHE R F AR A TR 2
ST AEERC cacp B T OABKRERZ - - BEMREET L EEZ DD, S5, ERBHK HF6] @
EARF BT 2 -3 ([E36) NEMEOEND 6 FIREICHDT 52 kﬁﬂﬁ@ F2, TO—JF
T, BEEMBTRENEOMABICERIC ﬁﬁéﬁﬂmmééébéﬁé(%ﬁ% 1997) Z & HAE &
NTNDZENnG, EEREMTONTORWERERK (HF6) ZEME LEZGEICH, EHE W RE
%ﬁtiaf%@%l%%ﬂﬁé@ﬁ@ﬁﬁvAwm,%@W@LM%%W_%b%ﬁm%%_mhﬁé
bDEBEZD, LEDoZ E0n, EERMICAELT DHANBSFOFED, BREFRH THP6) DA bRt
RO F, 72 &N BF, #ARIC R 2 EEE & E£HE OB ERISHEDEWIZELL, #RE L THEFICBW TR
72 DM RSN D EHEWT D,

A Bl OB U 72 1B BF, MR D BL & 72 B IR I V> 7 MBERRFNE, MXKiEREIZ L - TE
H SN BERH THF6) ZEEEEKT 2 2 & 2 RRICHWE2®, W o BF, ZHEREICB W TH
EHECBT2ERFEROERARE GER) ICKERIELSOEINEO LN (Table 6-1), #5IZ, BCMAP ki
K DEAREICBWTIEL, @, 100 2L oKL MRT 5 2 L 2B L 35725, BF AMEfE
[(HF6 X KNF45) @ XHF6" ) #MHIKE T2 &, F#HED 1~41 HOBREEKRNHNITZT-20, ZOhnb
cacp BAGTH~T 0 OB RBEERDIBAD R DON D T ELL T OREGEERS 2L &0, REEAICHE
A CE DEEED 69 BHICHIBR STz, ZORER, FEAPREICIE, BEEEER O —HOEA D RFLP % 3
BT B LR oT=R, ZEFERICHWZ cDNA 7 17— e42 & m208 1T L » THH S 7= &l {4 D RFLP
DRy R = O BB LENN D “EHAAXAERO HBBEEND, cacp BBETNRID2O50D7
2—rORICHAET D LR 2 Z L ICHER EOFENRWEF x5 (Table 6-3), £72, 4, HiH
SNl 7 o — B OMAM (7.94+2.94=7. 24%) X, e42— cacp [EF L O cacp—m208 [HIZ Témﬂﬂ
RO HBRBER Do T=Tod, RO DS FBEETHE (Nguu et al., 2005 ; &, 2007) 1231 5
7 v — OB (29%) £ D /NS 2ol b DD, cacpiBin & 22D 7 m— /@Wﬁm&u%%M
IZOWTITHIZ—ETHDHEEZOND, TNLHDZ NG, ed2—cacp B L cacp—m208 [E] D FHH#A
Dt &7 v — 2 D4R T K EDFENIC K o T cacp IR FDEIEFEAZRD D &, REETFN
RFLGY (28T 0 DLE TH D cDNA 7 1 — 2 ml62 725 21. 4cM O FEEEIZ N ¢ 25 Z & e S vz (Fig.
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6-3),

AR (LS, 2007) IZRE L7 L OISRV U AERERGE THF6) i}aﬁéﬁfﬁm1%J#%
B Sz TO7E] ofrd, REILY T A ﬂbfﬂﬁb\ﬁﬁ}iﬁt M2 Rk X2 ®ET 52 LT
STEH LIZIEBRMOETH D, ITHE, Mase et al. (2007) 1%, cDNA 7 u—> @ RFLP % | Lﬁﬁ
BIRFTIC L - T, IRBME®R TR ] ofFT 5 LP-1 AThlk (K& Mtk % #4 &3 2 NTEE ; ST -
M, 1983) KT HIEREIT A, B THEOE 9 MR (RFLGY) ICHTB L, % OiEfs 1
(20. 2¢M : O DL A FHIR TIE 23eM IZHIE) 23, cacp BiETFDEEICH D 2 ké’ﬁﬁ%b LT
%o 72, O fHpBIETFITHOWTIE, BEMGTORE 4% RFLGY A, EREBRE~—h—I2 k> THE
X TE B (DT, EBHX) D% 3 HEAREIC XIS L TWA Z Eanh, [AEBIRE BEL?‘% /Nl
DA 5 LP-1 N TEIEHE R EIG T pph (FH, 1992 ; Tizuka al.,2007) & [F—DEGF T 5 alfeErEN
REENTWA

—J5, HE - K#E (1991, 1992, 1994a,b) %, [H 601 5] & TR JI OFEE I LWESEEE (1
0« P, 1969 ; HE D, 1989) (xd DB AISHEEBI X O 3 #HBRECATR T 2 R 2D L
BMEES P (R]) & PP (A601 B)ICL > THRENTWAEZ EEHLMCL, &6I2, KEDH
(2002) 1%, WiEfsTOBRE, 5% /\iszjZEﬂﬁzﬁlé:Eiiﬁl,vffib\b E D IMRIEHNIZIEE ;aizv\z>
AU LBV R ICOBET 5 0T, Z ZIXREES LS nFE R L THRW . -] L LT,

BIERE @%ﬁ,%®Lm%ﬁ_imwﬁnézkﬁlkbf REARTOF T 5 s Tk OE
EERUEFBTREOENEEZOND, LML, ELRMERE 6015 OFT S PR BT & FMER
%®F%ﬁw/7AﬁﬁﬁFFWM7WﬁTéww Eln T & OENME, HAHWE, RAENE R of
THRMEMLET (o, poh BEIOPE ) & cacp BT L OBEEMEIZONTHE, BIFFETIEIE A TE R
W, PH L P BB OBEBTFENPF LIS TN &, £7-, #H (1992), Mase et al. (2007)
DEVEOBRMRHTIC - LP-1 A Tk & | S22 YA AN I AU 005 85 Sy, KE sk
RKip EOFRKYOM, FEx DILEMBPEMENTWD D, ZibOfRBHINT 5 FnEh oAl T
(fp, pph, PI° BEXOPE ) DAEFISEEN A TH D Z ENEDOHEBTHS, —F, SRIEMRE LT
cacp BIG 11X, MBIV UL, BLa—RX, ER, KOBREMEKETDHREI LD LEEE, RE
T MK L CHBUCE ARG 2R T REE UTEH LRI LS 7 2MERZ THR6) (F1LS,
2007) ZHWCHT SISO THY, TOEEKENHAL M SNEZEIRVEREETTHDL EB X
Do

] £

WREETI N> T MIKET DB RKISE (LT, WAL T MERIGH) % XE T 5 E@E s 1 OfiE
BradT o 72018, [REET V27 T3 L THRVBE RS EZ R ORM & 2N A FFIZ RV RHOM T F 72
5 ONZ BF, ZRMERE A AR L, £ E O ZHERIZ S TR AR Eﬁﬁﬁ%ﬁmto

T —2AHR, EREOEEKNP OGRS ARG, Z OFEHIREE I VS D 2% I Z TR i
LI DIFEIC G ZEEE Lo, 72 RERIC, Bl L 724k ﬂﬁ‘éﬁ?ﬂ%ﬁﬁbtﬁiﬁ@%/\ (FEr
EERR) ZEL, ZOEAFEKERIC iof%ﬁ&%ﬁ%ﬁ@ﬁ@zﬁ/v/?A xR SO & FEAM L 7=,

%@ﬁ‘i% EEE T, BESFEICE2EMBOLE LITRRY, KRBV T AMERKISHERSE
BI7ZREE E LCHRET 52 LAV LT,

Wiz, ZOWEEXE T2 FEEn 2RIV T AERES T (calcium carbonate preference:
5 cacp) kL, OO LT-cDNA 7 @ — 2 @ RFLP Z##f L 72 SLA (Scanning linkage
analysis) 15 OYBCMAP (Mapping for Back Cross) 12 X - CEBHEMNT 21T - 7=,

ZORER, cacp AR T DS, /T TR EOF MR (cDNA 77— o r—Y 7 n—79:
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RFLGO) IZFB 92 Z L W LT o=, F7-, ZDENMILRFLGI IZB W T 0 DALETH D cDNA 7 o —
> ml62 D 21 4cM OREBEIZ & 5 Z L N HERI X7,

WeEEE

ZEDOEMNIE (idioblast) WITIX, O “IRMARHIEY & L CIESLE (amorphous) DREEI VT T L3
EENTWVWDLZERAHNTWD (UK, 1981 ; SUGIMURA et al.,1998; SUGIMURA et al., 1999; %
¥, 2007)

AW TIE, ZORICEBRL, BAr—R, BREOKD O AK D B AL O FEARE R Z FHWT, &R
e h Ly T LSRR OB EITENC KT TREBIZ OV TRE L7z (Table 2-1),

ZORER, RBEINVT T LML EEOERITHZFHET 2EFRARNL L L&A LT,

IREETI V> T MK, Wesson MEEIEIREWOEER D O—DTHLHN, ZOMEEREWT, EORE
CREBFICEWHEREZ L= 6F Gk - 0%, 1963) Z & THbh, FTORWERSRIL, I vrihlo
A A NTH D T ENT TITHEID BTV D (JHEE - BiA, 1966) L?ﬁlb, b DAL, Wesson
IR A ORBNRDREZALIZLIZLOTHY, ZOEEEIRADIIIEBEEDREN RN E X
T GIRY - (88, 1963), £72, Z OEMEIERS %%%W?é@ﬁ®ﬁ%ﬁ%ﬁ%4ﬁ/@ﬁﬁﬁL
HROFERIFITON TR o7,

AHFFETlE, Table 1-2, Table 2-1,Table 4-2 } X Table 5-1 DFERNSHAG N X 5z, HTEMER
D5 mfEER & TOMRME QL Wl OB EBITEN, IREEV LT U ADOLOEBRAMIERIC L > THR I
7= (Wilcoxon signed-ranks test,p<0.05), F£7=, REU/LT U AL, BMOEEFEME THDL Y a bl
RIA A =N EDOWE LA G DY D EHFENRDEN DI, BEOCERITEIZE L (B
L7z (Table 1-3, 2-1,2-4,4-2), TNHD END, KRBV LT NMIBEBOBREFEVE CTH D Litim>
FT5Z RS THDLIEBEILND,

RBOBETENE, B AN LRI T A K & SALTWS  (FRAENKEL, 1969; ¥k, 1975), %
DI, WD D VITRFIT/EA T2 ZAGHED OB BRI S 2 WITEREAFRE L oIk
<, BRlIcHEAME T (monophagous insects) oMM E H (oligophagous insects) IZ8BWTIE, ZFE
TN & F D Rk e ZIRAGHTPED Y, BB o FERIUCEG L T HFH 72 < 720 (NAYAR and
FRAENKEL, 1963 ;HEWITT et al., 1969 ; KIM et al., 1975 ; BERNAYS and CHAPMAN, 1994; TOL and VISSER,
2002 ; LOON et al., 2002 ; CHAPMAN, 2003),

EAT(1975) 1%, BRFOHRERENLHMEE LT, HUSOHPIZ iﬁﬁﬁbﬂ”%g(mmnme@

BREEWE (deterrent) NEENTWVDLHD LE R, EOBRITEIIMY T AT T HY
SNIEEFHEWEIC iofﬁtéh S TIIR R TR PEM DAFAE L 220 & ﬁ* w7,
LorL, AWFRORERNG, FO ZRRMEY L L TREOEMBNIZER SN D REE VT T L3,

ﬁ®ﬁﬁﬁﬁﬁ@ﬁiﬁ%5bfwékwj_ AR Ao, E£72, BRLEEX OIS, REEALY
U LI DR FAIAR T R T 2 COrRr - GHEE, 1963 5 JHiER - BTkr, 1966 ; 4R, 1983) Z & 23k
BENTW5

—J7, FE (1971) 1%, REFLNRESND, REEZOFIMDOBKICER L, REOEAITH
DIERRKDO BN EEYOBERICH D Z L0 D, MWL, BROREIRZMESEIRER S EZEALTH
RPNEFEL TR 220 RN, FEMY & FERBOREN2EEHOEESZEML TS, £
Ml SRR S VIR A RERHMIEE L COEREZET IR LY T AL, TBORFEERIC
BOWTHELRKEZFELTWIWETHDI EEILDBND,

T, RNV T AL, BRIEEDRICINZ, HBE LR LIS & D H (EEHER) BRSO
b/ (Table 1-2,2-1), T, WALV U LELFRICEEFEERLZEGT BB L T L LIkER
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AN T BB THIER I (Table 3-2), fBIFOIN T T AL F L ORE LG ESREOFEL ORELR

(Table 2-1, 3-1) M5, ZOMBIZITANT T AL FUBREEGE L THDO TRV EEZEZ LN DHER
DRENT, AL, ZOAF 2 LIEREZSI O LEBEOBEEEZALNCT D E TIKIEEL R o7z
N, ZOBXBOHEIE, FENICESENDREEI AT AR, ¥ KT —/L (HAMAMURA et al., 1962) <°
~F &/ —/ (WATANABE, 1958) 72 ED#FEFIME & Hhic, BARE LICH O L2HLICHE LTV 5 AlHetkE
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295 Z &, BOBEEM O N ERIUERE 2 8RF20 R R OMAT 27200k 0 L7 d L&
FILHIET 5,

%5%m%§bkﬁ%im%ﬁ’;of IE%E 50 BEA MR L-EME ik, RBAIL T A EAET
LMEE (BE) 1L, AESEENICEETLIZEPHALMNE 257 (Table 5-3), 7z, ZOMWHEZ LA
THEBEETORE—DEEEL, F, & BF, OXFHFRHEZHEim OSBRI T 2 2 il A &
A, IRHLOER, FAELIFE BT ENbroTr, TRHORERKLY, REILY T LAEER
THME BE) OFRBEZMRICET 52— DORELERRE T (HEEET) bﬁﬁﬁﬁéﬁéﬁtJ:czziifﬁf
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ENTIXED Do T,

2T, ¥ 6 EmICEHE LB ETRMTCIE, BEE (—EEE) CE2BERREIToE A,
KETIE, FEMICERICET 2 HAB SN E Uz, REED VYT DIRT DR ER S
JEEE LTHHRTLZ RN L. (Table 6-1), S HIT, ZOELE AT 5 FHER T2 KRBV
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BT ELETFHIE - Nguu er al., 2005 ; J5, 2007) O 9 @R (cDNA 7 a—2 U o —I 0 —F
9 : RFLGY) IZFTBT 5 Z L A S T2 o 7= (Table 6-2;Fig. 6-2), £72, FDEMEEIZT-HO>VTIL RFLGY
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THF6) & INF2), BREISHEEZFFZR0 (B7220) BifficE LT [KNF45) & TSNFO8) 2MEH S 41T
HZENRTENDN, ABFZETIE, WEEH AT 7 LR LR UNKSHEZ 7T REOEMERE R, [F—
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Summary

Physiological and genetic studies on the feeding response to calcium carbonate in the newly hatched

larvae of the silkworm, Bombyx mori

By
Izumi TSUNEYAMA

Over the past fifty years, the search has been conducted for substances (stimulants) inducing
feeding behavior of the larvae of the silkworm, Bombyx mori. Many stimulants were isolated from
mulberry leaves, all of which were chemical compounds commonly found among other green leaves.
Consequently, it has been considered that feeding in the larvae of the silkworm is enhanced by quite
common stimulants, which are also contained in other plants, and that, for the question of why the
silkworm larvae eat only mulberry leaves, other plants contain deterrents and repellents that are
feeding inhibitors to the larvae. However, studies on the feeding habits of the larvae of
phytophagous insects revealed that typical secondary-substances contained in plants play an
important role as feeding factors in host-plant selection of the phytophagous larvae. From this
viewpoint, it is considered that some particular unidentified substances may also be contained in
mulberry leaves.

In this study, focus has been given on calcium carbonate (CaCOs) that accumulated in the
idioblasts of mulberry leaves, and the effects of calcium carbonate on the feeding behavior in the
newly hatched larvae of the silkworm were examined. Several Japanese and Chinese varieties of
the silkworm were used for the experiments. Calcium carbonate was added to the basal diet
consisting of cellulose, agar and distilled water. The diet (calcium carbonate feed), thus prepared,
was given to the newly hatched larvae. As a result, it was found that calcium carbonate had the
effects of inducing the feeding in the larvae and keeping them on the diet food. It was also found
that calcium carbonate could produce a synergetic effect, which strongly stimulated larval appetite,
in combination with various saccharides. Furthermore, calcium silicate (CaSiOs) and calcium
phosphate (Cas(PO4)s), which had low solubility in water, were confirmed to have the same effects as
calcium carbonate.

Next, the genetic aspects for the feeding response to calcium carbonate in the newly hatched larvae
of the silkworm were investigated. The two strains, which have a contrast feeding response to
calcium carbonate, were bred among numerous varieties by repeating interbatch-selections according
to the amount of calcium carbonate consumed during feeding. Then, the crossings of Fi, F2 and BF:
generations between these two strains were carried out, and the feeding response to calcium
carbonate of groups of 50 larvae in each generation was examined. The results indicated that, the
strain showing a vigorous response to calcium carbonate was incompletely dominant against the
strain not showing it. Moreover, it was inferred that the capability of responding to calcium
carbonate was strongly controlled by a single major gene on the autosomal chromosome.

For genetic analysis concerning the eating habit, it is necessary to examine the feeding response
according to the individual, and to separate trait that each possessed. However, in the group of 50

larvae rearing, the larvae which ate the calcium carbonate diets were not separated from the larvae
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which did not eat them, because growth was not observed in the larvae of the silkworm which ate the
calcium carbonate diet which did not include a main nourishment source such as sugar or the protein.
This is why the further genetic analysis was not carried out by the group rearing.

In order to investigate the gene which controls the feeding response to calcium carbonate in the
newly hatched larvae of the silkworm, further studies were conducted with the two strains
mentioned above.

The crossings of Fi, and BF: generations between these two strains were carried out, and the
individual feeding response to calcium carbonate in the larvae of each generation was examined.
The ratio of the number of the larvae which ate the diets for the number of the tested larvae was
calculated. The feeding response to calcium carbonate in each crossing was also evaluated by the
ratio. Both the ratios in reciprocal F1 hybrids were equivalent to the ratio in the parental strain not
showing any feeding response to calcium carbonate. And the ratio of the larvae which ate the diets
containing calcium carbonate was approximately 50% in the reciprocal crossings of BF: that
crossbred the parental strain showing a vigorous response to calcium carbonate in the F1 hybrid.
These results lead us to the conclusion that, the strain showing a vigorous response to calcium
carbonate was recessive against the strain not showing it when the larvae were reared individually
and the trait was controlled by a single gene. This single recessive gene that controls the feeding
response to calcium carbonate was named ‘cacp gene (calcium carbonate preference gene)’.

Further, in order to clarify the locus of the cacp gene, the genetic analysis was carried out through
SLA (Scanning linkage analysis) and BCMAP (Mapping for Back Cross) using RFLPs (Restriction
Fragment Length Polymorphisms) of cDNA clones. It is found from the results that, the gene was
linked to the ninth cDNA linkage group (RFLG 9) on the molecular gene map of the silkworm, and it
was inferred that the locus of it was at distance of 21.4cM from c¢cDNA clone, m162 which located
position 0 on RFLG 9.
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AxIrRA KURIOKA : Sex difference in the fluorescent color of the yellow green cocoon shell (Irodori) of
Bombyx mori.
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Masaakt OkaJiMA : The size measurement of thick silk yarn with capacitance sensor
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Tomoniko HaNnaNoucHI and HibpekT SHiozAKI : The trial of deep black dyeing on the vat dye
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