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YUukio TANAKA: A study on the voltinism of some silkworm races which had been reared at
Institute of Sericulture.
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FEOR &, FET SNIERIRIIPFMET 2 TR 87,

FEICIIFERTHEFTRARBBO—R2MHH L, 28, BARBRBILIZIZERICEZ AV TV 5,
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RREOTET UMD Lo U, EiNfEs (Bl 298 3 AMEN S ¥, TMb LIzt
DR, WHAERFOMBEOCRIFEORE CHRLULEAEH U TIAERFEL Lz, ETSNFIILHEE
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Liginofehd, FITIL10 BIZET A RELH o7, REBEIT40 BZBA- b0 1 b o7, 1k
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BERIIKBODETB LI OB TICRAE LTz, 1651 TIE 5 BMEICH 25% ORERH - 72, HHE
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F1 2003 EDMHRERER (1) HERE
RS SRR E 7T WEST | SWBH | 2WBE | LB s | 2EE WEE | HESS
REIRF DR A (B ¥ | (B -8 (%) (&) (cg) (%)
INE S 5H4H 5-12 3217 93.9 1.52 1738 117
E B 136 B 1% 5H7H 906 40 - 02 67.5 1.86 403 21.7
N5 H 505 %X 5HA7H 10 - 00 38 - 20 455 223 495 22.2
N6 H 506 51X 5A7H 9-15 39 - 21 79.0 2.20 471 21.4
TN30 H 603 51%1% 5H6H 10 - 00 39 - 05 76.0 2.18 53.3 245
PY6 OB 5H68 9+ 00 38+ 19 75.0 2.21 46.0 208
0 * 108 &R 5858 6+ 00 33 - 06 88.5 1.18 16.0 135
A X 131 %A 5A6H 6+ 22 3403 91.0 1.34 254 19.0
o] #5065 B 5H6H 7-20 37+ 01 50.0 1.72 303 17.6
Cé6 H 506 SR 5H6ER 8-21 37 - 01 82.0 1.85 37.0 19.9
TCS26 | # 604 S 5878 822 37 - 04 69.5 1.99 422 21.3
PWC2 | o L& 5A7H 9-14 37 + 20 74.0 2.03 440 217
134a 58 7H 8 - 00 35+ 05 815 2.08 40.7 19.6
CH 5H6H 7412 3417 94.0 189 - 373 19.7
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F2 2003 EEEHOBEET CORAERE
ris | O R | 2EHE | {viRbE | SWE MEE | WESS
(B -8 | (8 -F) (%) (g) (cg) (%)
AR 5+ 00 20+ 00 93.0 147 17.1 11.7
E 8+ 02 26 « 00 776 1.93 455 236
N5 8+ 01 24 + 23 84.1 225 50.7 225
N6 722 26 « 14 82.1 2.11 470 222
TN30 7-19 24 « 02 84.8 2.18 519 238
PY6 705 25+ 05 89.4 2.32 52.8 22.7
0 5« 05 20 05 939 145 24.1 16.7
A 6. 21 23+ 03 884 1.95 46.1 236
o 6+ 02 22+ 02 92.2 1.86 353 189
C6 7+00 23+ 05 943 192 455 23.7
TCS26 6+19 23 « 02 899 2.25 50.3 22.3
PWC2 6+ 22 23« 05 91.2 2.14 51.1 238
134a 6+ 00 21+ 03 925 2.06 449 217
CH 6+ 00 21+ 05 939 1.89 40.1 21.2
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(2) 2004 EDRAE
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X IFk) TT7THS3HERY, 2003FETRLES RoTMmELV IBREN T, HOPMLEIR O

EﬁirWBj#BR|W%J#4ﬁfbotﬂ,mujﬂlﬁﬁm 13 HThH o,
EOAFERIIRETY 924% T, 2003 E XL Y L TH % @ o7,
EINSNTIIORBREORERERE RS &, TW4b) 7P BA4ET 100% FEKREIIE L 720, RV D9
SRR IIRERIP & FERIRIR DO HF 2 FEA TW, £, THHOREETIZ, 1 HOMENEATZINTRIR
IR & FERIRBIDIRTET A b OB R 67z, N4 IEHRCE L, IIEEED 33% BMEEIMETh -7, &
KIZ B AR IRIRIN A % < BEA, FERIIIFRIRIIEZ Z S EAED, TWT3) IXKRIRIFAZ 2 o7,

(3) 2005 EDRE,
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B ﬁ%ﬁ@ﬁaﬁéifcm REYT | sEBEE | 2 A | bigds | 2R WEE | EESS
RECEF DT A (B -Bp) | (B -8 (%) (g) (cg) (%)
F7 My, 3] 5H8H 923 37410 86.0 191 475 246
Fk = 5H6H 11 - 00 38+ 08 92.0 191 497 26.0
Nt M%) 5A7H 923 36+ 23 92.5 1.77 42.3 239
N4 H 134 81X 5H6H 11+ 14 39 - 22 825 1.96 50.1 25.6
JH 5H6H 12+ 00 39 - 22 905 152 374 246
C85 Io<iE] 5H6H 905 37 - 03 925 2.06 496 241
C86 Fey 5858 905 37+ 03 915 1.74 416 238
139 5868 923 3721 92.0 1.87 415 22.2
W45 -3 5 A 6H 908 35+ 06 99.0
W73 T 5H7H 922 37 - 08 87.0 227 58.2 25.6

1l BRIV TRYEERLRETH D,
SE2 WS IXERERITA R0 T,

£5 2004 FDOMERERER (2) %Eﬁﬁiv“ﬁ@:ﬁsﬁ?‘émﬁ

Z- PNk OORBRIN - FERERII OB AR S ERB L OF DLk
’ e R T ) %
SR g e~ R | FE (o) L0090 A< S0%0k8 100%
(B 100%ABRIF | 50%LL Lk 100% A SELRHE I
IRER IR FEORBEIN
7 6/29 ~ 7/5 7 983 90 4 3 3
Fk 73 ~ 7710 8 92.4 85 10 3 2
Nt 72 ~ 1712 11 984 91 9 0 0
N4 72 ~ 7/8 7 970 67 33 0 0
JH 6/30 ~ 7/12 13 98.3 63 10 1 2
85 | 6/25 ~6/30 6 100 24 2 2 71
C86 | 6/25 ~ 6/30 6 100 4 2 1 93
139 | 6/25 ~ 71 7 9738 1 8 91
W45 | 6/23 ~ 6/26 4 100 0 0 0 100
W73 | 6/20 ~ 71 3 96.6 89 4 3 5

o ZERED TEPERREETH D,
MUEROBHETNEAEUTEZRBEREAL TWEDOT, P 100 L2 6RWEERH 5.

2003 FW A THo18, RHEEIZ4S HUEE DD L%, OFIZLANR VRS Ro7, 1k
AR AT RIS 66.3% T, 2004 EEX VIRVWVEHEB TH o T,

M OIMEIT EFRORE o7 THR (A)) PERHLEL, 6 H23 BiKMhaE o7z, [FR (A k<
HARIIIEBEA T A B 2o 724, Nkl BN TKNrt 07 H 8 A3 EROAETHED
BNbLDThHolz, FEERVTHS 6 HFICHOREN ST -7z, MOIULBEOR#II4~580
LORHAH—F, BABIZITII0BEZBL5bDRH o7, [KNsj TiE&ER#%ED6 B, 1~ 28HONL
BELELEEX 3AE R, ZORBEOHMOTMLETHTAIBHED, 3FHOBETRLEND
DThHoT,

WOEFERIL, BIKIX874% TH o720 100% IZET DL DOMITEL, 2003 4 & 2004 B0 FH O BKAR
ThoT,
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F6 2005 FEDOMERAERER (1) AFRE

nAEA, %i@ﬂaﬂ%imi REST | ok A | &0 BE | (LiESE | &HE | BRE |JESS

RBLFFD 4 FR = (H-Bp) [ (B -Fp (%) (&) (cg) (%)
HFEO(A) 5H3H 7-01| 3823 90.8 1.09 11.0 10.1
Nf 5H4H 1015 | 45-00 795 227 51.8 22.8
Nk 5H6H ] 10+15| 45-20 65.3 2.25 49.1 2138
KNr 5H5H 1009 | 45-07 80.7 1.83 471 25.7
KNs 5H4H 1015 | 4522 895 1.84 449 24.4
i 3 R SHTH |%8:00]| 3623 879 112 12.5 112
C3 150 B 5H4H 909 | 43.07 96.0 1.72 38.0 22.1
W58 5H 48 722 41-05 94.0 1.79 349 195
CSA 5H5H 900 | 4307 744 1.94 379 196
CSB 5848 707 | 4105 925 1.88 37.1 19.7

o ZERLY VEPERRLETH D,
KW BRI 4ABOETH D,

F7 2000 FOMEREREER Q) EIRBLUFERICET A&

£ IR D PRIREH « #bkﬁaﬁﬁméiﬁtmﬁa\iﬁisnﬁ%i)ﬁt)%ﬁx

55 Eibas - %) ¥
A (Hﬂ%{f%%ﬁa) kS mﬁ%ﬁ * 100% A 50%7#8 100%

(B L00%HRIRSD | S0%LLL | 100%KI |
PRERSR FEREESP
B (A) | 6/23 ~ 6/26 4 98.3 0 0 1 99
Nf 7/5 ~ 7/14 10 874 89 3 0 8
Nk 7/8 ~ /14 7 923 97 0 0

KNr 7/8 ~ T/17 10 93.1 30 21 18 30
KNs 7/6 ~ 7/18 13 97.8 18 23 15 44
PUJI 3 ER | 6/26 ~ 6/29 4 95.4 100 0 0 0
c3 6/29 ~ 7/6 8 96.4 5 1 1 93
W58 6/27 ~ 7/4 8 96.8 1 0 0 99
CSA 6/29 ~ 7/6 8 98.0 14 0 0 86
CSB 6/29 ~ 7/3 5 98.4 0 0 0 100

B TEHLY FRPEELRLAETH D,
NEROBMT/IEEUTEREBEALTWADT, @528 100 L2 6RWEERH 5,

ET INZINOKREEOFEEEREZRS L, T 3IR] 84T 100% /KERINE, [CSBI 234 T 100%
FIRIRIFE CThH o 7= LUS, %D @ 8 MBEITIRIRIN & FEREIRINDOE F 2 EA Tz, 728, [F#H ()]
i 1 BEDEAEINENORIRIINRH 721 T, X2 T 100% FFRIRIIE CTh -7z, 1 BEHOMEDFE A
TEEMZRARIR & FERIEFIOIRIET 2 b OR A U mREIX 10 5 &, 2004 L 0 D 7eho7288, KN
1Z1% 39%, [KNs] (27X 38% IBE IR RBAE Lz, FEBICIHERIRIINZVOIIMOELFRETH -7,

4) IEHOBBENTEED

SEBMOBRELHET, &EL, £ THRIEIE o720 0, KRIEIR & EMRIRBID M % FE A 72 HBIREIRIN
DENL D, THFEZEAEPIEERRIOZ NG D, T_NTIHKRIRIIZE -T2 DICHETHEREDL D
2o t,
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ETHKIRINE 2> - RFEA 8T, ZoPizix, 1kt EnTtnsd vah® & Tm)I 3RS,
BFRACIVERED TH5055) 8 1{EL ShTns W 15 BREEATWVE, LiAL, ek
W, BREICL VBRSNS 2{LMEL SR TS "W TE], IN5J, IN6J 1Z% FERIEINTE S Hileh oz,
FERIRIN A FEA T2 AR 2 fbtE & SN D DS, FERIRIIDOREAORE T4 T, S THEARIRIFL 72
ST O 4 5L, MAHEEZEAERIEREINOZ NG DON 11 A, MHFEZEAZIMRIRIIOZ G O
11 L R ofe, 2FICTFERICERRIINEZ, BARICKRIRIINS -7z,

&8 (RIRINE L UFRIRERIR D FEARILIC & 5 SFED

4 CHRIRER PRERER & FERERIIO M T 2 EATE L O 4 CIRIRIRDT
EoTbO WIRIIOZH o1 b 0 | SEHARIIDE 1o b D Eokbo
/JNEFL, E, N5, TN30, F7, Fk, Nt, N4, HFH (A), KNs
AAE | 6, Y6 JH, Nf, Nk, KNr
C5, CH, 134a, W73 C6, TCS26, PWC2, C85, |0, A, W45, CSB
FER ) ag €86, 139, C3, W58, CSA
x B

ASEOREEITHICHZ>THRHBOB LAEZ LI, BEFAHOENL ZACEELYEL 2 LITX-T,
ZOFERRETORICESPFLLTHIELTCLEIZ L ThHon, THITRREE koTz, EORLIX
ZDEDORERDH TH -T2,

SEORBEFENREDMELZE LN THDICEN S ORI TALERS AR, WTFhoE
THETHIEKRIRIIE R o> - RERFEL, £ ORENERIRIIZEATWEDT, SEOFEEFE
W—TEDOFLUENRHD EHET L, LvL, BEED 2L LT MEOHBMRICE < FEIRIRIIASE,
NIRRT BB D T, BERBIUREOBRENEKRIRIFAZEE® D DICR+5057 - - ThetE b 8
BRTERV, LEN-T, EICIVKENRRI I LAFERBICESHALE LD I L EETLMLER
Bb, TOLIIMLHEDOHBEICIIBER AN MFET L H 2 EBbh o7z,

O REICHET A CIIEETH 78, BERUCEHTH RELZHAE LZEiICL -
T, FREORMEL ABERMOZERIINZVALNE Lo b0 EbN S, [ {EREIZT—RICEER
WL Snan*? EREH CORBTREECH 7= (B, N5, IN6J, [C5) X4 < FEKIESIA BE S T,
LEEIZIEWGETh o7, Wi, HIESE X OBRERIICHER LT3 TF7), [Fk), INt), TN4J,
INf], INk] 72 EOBAREZ 2METH o7z, —F, ETHEKRIEIE2-72 0], TAl, TW45), [CSB]
DT LHERBE T2, T D DOMRES 99% MIERIEINE & 72 -7 TFB (A)], W8] Z2ED
mAEI, FERIRIRAZEAE IRV IZDIZEFRORY FVICHOOEEEZET A ), Hig, EFLHT
DEBEEFRGTHZ LT LD BIEICKRIRIF & SEARIRIN A B O NP0 T, EBRMEE L TERATHDL LE
bhd,

SEORBO B LITREIL DD, 2003 FO(LMERECHABTHRE L BEEORBE L HE L, HIRHAME
BEETVWBEEICLVBEERAS LT H>HEER, BROXELA X, MERASLEYD, HEHR & EINHRE
REMEL, REEELEEEEORPZEET 2 Y, ZL0FREEXD L EHEE L,

m =

2003 £ 5 2005 FIZHNT T, EERINFEFEE T — L THEE LTV ERED 5 b 34 BFEIZ
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WT, ERE, BAE, EAOBRZETRE, FFE, MRE EZTV, RIRITE FERIRINOEA
BETLHETRECET 2HEZRAE L VT ORELRITROER+SRE LI L,
SHEMORELEELHDE, AAMES TEEIDOSREAETKRIRIFTH -, —HFTERE 4 HER
ETHRIRINE e o7z, 75V D22 mAEITH ST ZEIL, ZOESITRBIZI D RESER>TWEH,
R AARTEIRIRINE S, PEBRFEKRRIIZZELERATH 7, KRRICL > TEATAD
EDOILEICET OMENHLNE RoTcb D E B,
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Summary

Voltinism of 34 silkworm races was studied in the spring of 2003, 2004 and 2005 at Institute of Sericulture
(Ibaraki, Japan). In 2003, fourteen races were tested and in 2004 and 2005 ten races were tested in each year.
These races were maintained at natural temperature and photoperiod during their development from the egg
stage to the egg laying stage. The eggs of the tested races were transferred to a room with glass windows but
without temperature control and artificial lighting on 1% of April and allowed to remain there till the silkworm
hatched, developed, copulated and laid eggs. In the beginning of May the eggs hatched and about 500 larvae
were brushed in each race. At this time the mulberry leaf of Institute of Sericulture had developed enough
as the feed for the silkworm. The larvae were reared on the leaf, At the beginning of the 4® instar, 200 larvae
were picked up and reared to the cocooning. The length of larval stage, pupation ratio, cocoon weight and shell
percentage, the period of moth emergence and survival rate of pupae were recorded. Observed the diapause
character of the eggs laid by the female moths of each race and classified into 4 categories, i.e. all diapause
eggs, the mix of more diapause eggs and less non-diapause eggs, the mix of less diapause eggs and more non-
diapause eggs, and all non-diapause eggs. Results showed that, five Japanese and three Chinese races produced
all diapause eggs, four Chinese races produced only non-diapause eggs while the other 22 races produced both
kind of eggs. However, the ratio of diapause and non-diapause was varied widely depending on the races. In
general, the Japanese races produced more diapause eggs while the Chinese races produced more non-diapause
eggs. This study clearly revealed the voltinism character of the races.
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Noriko Ipa, Yusr Tsurul and Izumi TSUNEYAMA: Breeding of a new silkworm race named as
‘Ryokken 2 gou’ for obtaining flavonoid-rich cocoons.
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Summary

In order to develop silkworm producing cocoons with higher flavonoid, the silkworm race ‘Ryokken 1 gou
{(BNg x BCg)', was developed. Although the cocoon of this race contained much flavonoid in its cocoon shell, it
had fewer cocoon yield and the length of silk filament was much less than the current commercial races.

To improve the shell weight and filament length, further breeding was undertaken by crossing |3 and C4,
that had high cocoon shell weight and filament length, with BNg and BCg respectively. The selection for both
the cocoon color and cocoon size was repeated. The new races were named as BN and BC respectively. These
races were having uniformly thick cocoon color, and the hybrid developed by crossing, BNxBC, was superior
to ‘Ryokken 1 gou’ in both length of silk filament and cocoon shell weight. This new hybrid was named as
‘Ryokken 2 gou’, and is being reared as a new commercial race with much flavonoid in its cocoon shell.



