56% A FFESVNZIOERREAKRICHT 2 RE0H7

gig 21k (FKH) R L3t (FH) R#FiC L 2 BESH

AFFES)NDNEMERE EMERFKOERENH D, TR TNOERERIIEERD
LR & BB ICEID L - EER A EIR L T b, F70, JL@I8E M id2fb Rk L31L %
FEORBITHTE A AL N (FR - BEIR, 1955)  3MLBHFOIRD 5 33t ® OFESD
BLHBIZ BT, 2L RHK L3 RFORERRFHE SN T 5 (HHF L, 1959;
=H5, 1960; EHS, 1960; £H, 1963) o

EH (1963) 13, BEBBEAEHEORFTI2IARKEIMRFEOXLMERDO BEFIZE Y
ZEEHE LTS, BREBEEAFOFI RO R, HRHEHI0OBLUADEFT OR
WEEESOBLUL EOERBEOEVEAKIIS PR AEEZRL., SMEBHAFTE VWG RIZER
EVBARBZBEmMERLIZELTWS, T2, BIMELZZBAHBROR IR L EETE
DEVHHEY, BCHAALRE»LBETOEVEENS (Fo5NE L, LR
PHETH ool ERLE, BEHOEFLZRTHRFFELOAIELL TV,

TR (1970) 3. 2t R E3MLRH DLHF LEF,ONEDREE 22t #H T d 5 HhH
BOBREHTTHELL, ZEF, TR, EFORVERLEVEE ALN, HHED
FHORIGEZRLC. L2L, TRODEFRIRESFOICL-TELZY, A FTNIOF,
DEBFIXHBHRMIES (EMERL 2, WHEDBREFGHTIIBW T, 6 ARHIZEA
LI RFEDDRIZMEICHZE T TITHEILL, 2R H TR O L b EFOR VLR
BESTHHRICEIL L, 2L T, F,TIH37TE2SS6 B EFTHM 2R3 @K 5515~20
%HRLNIE L TWwD,

INLOHET, 2LRAKEMAMODREEFOHEN BEWLZTRETH AL & % B
EPITLTWwD, T/, 2t AR EMBFEORBRORMEIBTSETHY . FOF,H 5wV
FOEFHDLVIIHMELIEE ThomtHRESINTVE, BHRAEH T TOF,OE B
RELEFDEVIE, #UHEZEHILIVIIHMRERZOWESE RSN TS, LiL%
o, ER (1970) 12, SO EIERERL TRV,

KIRME D, FUEETAHRII L CHON TV S (Tauberet al., 1986; Danks, 1987) o
HHEZOBS, FUXEIIRLLF, 24005, HAHEE (Brachycera) BT A4 &



FEZ)NSZ AT OROXYDORRE E L (FIW, 1972) | HEAFXY, HEIFXXOH
REELTEO, TS, BTRXEEALOBZFIIHAOHFORMLZFEZ FHFLTA
IHEOREE LY EUOBEETFTLZEOMERANERT L, — . XREEEXZOF
OWORBEIG, WL EBEFOBELERIIL-- THRESNL, KEOXBARICDEED
e, HUEEEZZEETH2HEI2ERE TH L HHE AR (Bivoltine, B) DXE: 1k
X', 3MERHETH 2 ZHARK (Trivoltine, T) PXEBEHEEZX'ELTRT, —FH. @il
HREEREO LM OMBE D& EOBF /) BN TEAMIIZZ L2l o
TRRABIIENHTCI2RETH 5,

IR ICEI T 2 BEST 23, B LEEED O IRIRRE & FERIRRR 4 &K LARE
DEEERCONTHIBEGEARARCHVHEBRICEL 2BENEEFROHEICL 2 HE
BHH5N T2 (Danks, 1987) o T I Tld, HAEARIEHFHEBICEZ 2KHA (21k) F#&
EEH QL) AHEOEFRFE LB TERRE LKRIRIZA SN D BERIC O E I
THLEESNAERL, TREFNOZHIIHOL L ABOHYEFATEE L., £
FilloThoniroohm sl L7, BRESIVIITHEEROYRIT, 15
Moo 8o/ 208 (RERER) THEL,

L ERKROME IZHE T 2 EESH

WRBEEIRHII25CORHE (L15:D9) THE L, HRHAOAFREE, Fri78 2
LFRITITZ2STE L., FRIN»LEPFIHI TZ20C L L, RO BRI,
TR HR (L14:D10) & AW id& B (L15:D9) & L7z, kERK L EHNRK. T 1o
DHEDEMZHICLHF, EF,. FLTHRKEELOR LKH (BC,) OPYHRIZIOVT, @
fEREERAE L2 EILBEEE, 1B2528BBTIT- 720

(1) AL D fFF

Table 742, HAK L XM THAROITME R I EOME ($/5+%) 27T K
HAREDOIMERIZ IS THY ., EHARAFED FNIZT8% TH o720 F, & F,0 I 1L 1183
BWLLETHY, BC,IZBWTLT0%H»FN U EOIMEREZR L, £/, ZHEAOR
HI205H6BEICRLE DI Lidn ol (yitest, P>0.05) o N5 DRIT, 21t
AEEMEAFEDOZHIZLI A, 55 VIEFIIBBEMI LV EREORTIAL LW
SEEEKRTYT D,



Table 7. Percentage emergence and sex ratio in the bivoltine (B, Akita) and trivoltine
(T, Aichi) strains, and their F,, F, and backcross progenies of C. oryzae

Cross % emergence : Sex ratio
(no. adults) (female rate)
Parents
Bx B 75.1 (232)c 0.483
TxT 78.2 251)be 0.498
Fy
BxT 96.6 (328)a 0.515
TxB 88.1 (332)a 0.467
F,
BT x BT 83.3 (269)ab 0.539
TB xTB 87.6 (283)a 0.498
BC,
Bx BT 69.7 (161)c 0.503
TxTB 86.3 (215)a 0.502
BT xB 87.7 (284)a 0.507
BTxT 88.0 (264)a 0.508
TBxB 84.2 (256)ab 0.539
TBxT 88.8 (254)a 0.500

1) Percentages followed by the same letters are not significantly different (x2-test, P > 0.05).
2) Sex ratio in all crosses is not different from 0.50 (x2-test, P > 0.05).



(2) ZHEF, L F, 00 i 5l RSB R AR

tkH R (Bivoltine, B) "FMBERTOHILIIF—TH Y (Fig. 47) . »1k24H %
LA OEESEIL L, TRISHL T, BHARK (Trivoltine, T) DEHILIIAE
EE SR, B ($XJ; BXT, TXB) X AF #id, #hFhoHEHEOH#
R VE{E RS AR Lz, F, (BTXBT, TBXTB) HITHEWIIE WL RMmBEL R L.
FOMBEIMBOPEMERL, EEXMOFMITEWVISEVHELZRL, OB
Eholi, FLT, F,MBF I D FNFhoOBEMNOMBISES CEmEZRLZ,
KHAKORH & ToEbiz, BECELALZEMEZAR LA (Fig. 48) o« —F ., &
HMAXDOWILIZSHI28BHICET Lz EBRMEICLAFHIZ, TNTHOBHEM DK
VIR RMBE AR L, FHKHICXAF I (BXT, TXB) &F,H (TBXTB) it
EVIHEVHEREEZRL, S{E28B% EFTICHBIERILEF L. 2%\ TH s h 7,
F,ff (BTXBT) &, 51L28BH#OEHILEI30%THY . £0HOEIL S IWFH S s,
FHEHRERB TOXMF EF,ORICEHEEERZTRE T 5, COBERICETVT,
THFHRORRRFIXEGA EOFLEMET (X' bivoltine; X', trivoltine) 12X »
TRESND LV HRFIZ Lo T, EFHADERBRELHEREL 72 (Tables 8, 9) o
1AFET)NZIORRZEZEANT ORTH), FIHEOXEBEIIBHICHEL, F,#
REAOXFEERPECHLRTHDON L, —F. F G 2{LE E3bBOX Sk iEs
FICEXEREREANTOUEHEOERL XTI HE2EEIA LR THDbOR S,
Eoms, PHERTIESLI9BR, RATESMMH4BZICEHLL 22> BREKEE
RKEER & L 72 (Table 8) o FIHOMERRFIBRMOENKERE L, F,IIXYE
XYP1 1O/ THEBRT LI Ehs, 20HERRBEIERAOFELME L, F i (B
XT) &, FEHHERICBVWTHKHRK LV BFVREBELR L, L2 LAad 6, Eif
BRI LAF BOKRREIZNZNOBHRBOE T VEE 2o/, EHRMIZLSF,
EORIRFE, WTFROHBREBLTHHEHELOBMUIAEERALA Do, hH
BRERHBUIUBUINRHAOR LEXMD IS, THOKBRFICHHEZEBE L OMIIE S22
ER Y L3/ W

BT, PMHRERBICBVTAH{L28HE I TIUUMIL L 2 o - BAEZ/RIERE L
72 (Table 9) o F ff (X"X) OHEARRBEEROFEIYME, FlD # N1 EFTMIC
L2F OFHRREEFHEOVT M2 ORBEOFHMEL Lz, dHBETIE, Eai
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Fig 47. Cumulative curves of the percentage of pupation in each sex of the two geographic ecotypes (B,
bivoltine; T, trivoltine) and their hybrids of C. oryzae under intermediate photoperiod (L14:D10)
at 25°C (7.00-19.00 h) and 20°C (19.00-7.00 h). Their egg stage was exposed to L15:D9 at 25°C.

In hybrid crosses, the female parent indicates first.
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Fig 48. Cumulative curves of the percentage of pupation in each sex of the two geographic
ecotypes (B, bivoltine; T, trivoltine) and their hybrids of C. oryzae under long
photoperiod (L15:D9). For others, see Fig. 47.
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Table 8. Results of crosses between the bivoltine (B, Akita) and trivoltine (T, Aichi) strains of C. oryzae
showing the mode of inheritance of the incidence of summer diapause

Cross Sex-chromosomes L14:D10® L15:D9”
gx g Male progeny % diapause % diapause
(no. males) x® (no. males) x:?
Parents
Akita (B) X'X* X XY XY 3.3(61) 93.7(59)
Aichi (T) XX X XY XY 90.6 (64) 1.1(62)
F,
B/T (BT) XX* X XY XY 9.8 (92) 12.12* 92.5(67) Q0.15NS
T/B (TB) XX XXY XY 93.4(91) 0.84NS 5.5 (86) not"
F:
BT/BT XXX XY XY: XY 55.4 (56) 1.59NS 45.6 (68) 0.09NS
TB/TB XX XXY XY: XY 45.5(77) 0.07NS 48.5 (65) 0.03NS
BC,
B/BT XX» X XY XY 4.9 (41) 0.32NS 97.4 (39) 0.92NS
T/TB XX X XY XY 100.0 (48) 4.98* 10.2 (59) not”
BT/B XX X XY XY: XY 50.7 (75) 0.42NS 52.3(65) 0.63NS
BT/T XX XXY XY: XY 66.0 (60) 8.74%x 31.4(70) 7.16%*
TB/B XXt X XY XY: XY 50.8 (59) 0.36NS 57.6 (59) 2.48NS
TB/T XX XXY XY: XY 70.0 (60) 37.5%* 35.8(67) 3.60NS

1) X* and X' indicate the X-chromosomes of the B and T strains, respectively.
2) Males that did not pupate in 19 and 24 days after hatching were regarded as summer diapause under L14:D10 and

L15:D9, respectively
3) The expected values are calculated by both the parental strains. NS, P > 0.05; *, 0.05 > P > 0.01; ** P < 0.01.

4) The expected values are too small to test the difference by ¥ *-test.
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Table 9. Proportion of summer diapause in females under L14:D10 and L15:D9 in the offspring of various crosses
between the bivoltine (B, Akita) and trivoltine (T, Aichi) strains of C. oryzae and the expected

combinations of the sex-chromosomes of the B and T strains

Cross Sex-chromosomes L14:D10? L15:D9”
XY Female progeny % diapause % diapause
(no. males) ¥ (no. males) ¥
Parents
Akita (B) XX X XY XX 1.6 (64) 93.8 (48)
Aichi (T) XX X XY XX 93.8 (65) 0.0 (63)
F,
B/T (BT) XX X Xty XeX 66.3 (83) 11.45%* 15.7 (86) 33.6%*
T/B (TB) X'X' X XY XX 47.9 (73) 0.002NS 21.3(82) 21.5%*
F:
BT/BT XX X X'Y XX XX 28.6 (717) 0.02NS 67.6 (68) 3.65NS
TB/TB X'X' X XY XX XX 64.7 (68) 1.15NS 12.3(73) 0.82NS
BC,
B/BT XXX XY XX 0.0 (42) not” 97.4 (39) 0.89NS
T/TB XX X XY XX 93.9 (38) 0.0INS 0.0 (70) not*
BT/B XX X XY XX XX 10.0 (80) 14.44%* 77.3 (66) 11.96%*
BT/T XX XXY X'X: XX 80.2 (64) 0.77NS 14.3(70) 2.1INS
TB/B XX X XY XX XX 24.6 (65) 0.70NS** 79.5(73) 16.10%*
TB/T XX X XY XXu XX 84.4 (64) 2.75NS 17.5 (63) 5.06*

1) Females that did not pupate in 24 days after hatching were regarded as summer diapause under the photoperiods.
2) The expected values are calculated by both the parental strains and F, hybrids.
For other keys, see Table 8.
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RELI-oTHKRERERORZIF MBS, BXTRMEICLZ2F I, #EHE (MBO
FHREER) LHSFECBEVKRERZRLA, F,lfd 2 VWIEF M*ECRE LD
DRIEFEIZ, FHBEEBICBV TR, CNL60DKXMEAAEDLED D L5ODH DIKREX
CHEEBELEOBICAEEEZIAOR o, RETHESRKIZL AF OKRIRE I
MROFHIRREL D OFEBIK ., REEG T TIEBLEOBEZFFESRCH L L
VRBEEIN, EERXEDORHOKRRIZIE, MEOLLOMNEFBOEHEH S DR
EREBELOMIZEEZEIAON 2 hol, FHZEUCRLAHEO FHA TR, 480
ILIMIEBVTHEBLOMICEEEN AL NI,

FIEDRID 3L RE LM RHOERRIEDOHEI R BET L2 2R L, F
DHRBBRXYEXYD T 1OHTHETLEVIRBACEES LA E0S, Xikfik
LD TEEF A2 RFEEIMRHKOBERBRFTEOMEL XBMT 2 L £ 212,

(3) ERIROMFIZHET 5 BIZHH

Fig. 4913, BAK L FORM FHROMEN OEKRKR 2 EL FHHRBMET T,
PDRMEIZIB D S528BHMTHEL 2, WLETOMMEYRYME L, 2ho o
WRHIZ, FHHRBMOBMII L > TEOFEPEML 72 20720, SHEH
Rz st B L 2% P RBMEs ko (7703 F—,1989) o

EHZHICLAF B, BRes9m8MER L7, —F. EEREICXAF B0 FEY
HEMEIZE, WThOBRIEBVWTOHEEZEIALSN 2 H 57 (t-test, P>0.05)
BXBTRHMIZ L 5 L KHRFKHEOFHH R BOB I, FHAEREEEHO VTR
BUTOHEZERIASL NP7 (t-test, P>0.05) o TXTBRUEDH & TM A L,
FHEIECEYHRPEEZRLZD, FRAOODHOBICIIAEEEN A SN (F-test,
P<0.05) o THOEDEHERIZ, BOFKRRZEC FHYRHMEIXEEEL b7 6T
RAlXoThESN D Z L ETRT, ‘

ESRMIZL AP OFHMBRTO FHRBMEIIE, ZBEHFMIZLEEVEHRLRN
o7 (t-test, P>0.05) o EHRHILIAFBEEBIIBVTLIZIZALLEY D
MBZRLAY, Tho0pBOMICIREEEDTA LN (Fest, P<0.01) o F i
ULRI &ML REOXFEREEF AT OIIHEOD, HIRAEFOBELEEI ERRDH
BEHBOMAIER TS, —HF. BXBTRMEOM (X°X') & TXTBLHOHE (X'X')
DEHHRAMIEFHMEBR TERENKBEREOH] (X°X") LERNRHKOMH (X'X) @
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Fig 49. Effect of photoperiod on the mean durations of the larval stage (MD) of the bivoltine (B, Akita) and
trivoltine (T, Aichi) strains and their progenies of C. oryzae under larval photoperiods of L14:D10
(upper) and L15:D9 (lower). For the sex-linked gene on the X-chromosomes see Table 8 and 9.
Vertical bars are + 2SE.
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FHHRPEMIEVE LR LA, RHTIZ, BXBTREOH IKERKM L 0 A=
EVWHRABMZRL, TXTBREOHBEEZEMEZKL VG ABICECFHHRPM LR L
o LAL. ENTHDOFHHHBAMIT, O FHARCERTEREFROBEA D
BIEWEE 2 o7c, TRODERE, HDREEICI o TRENAZEKRKRDES OME
bHEMRIZT A EERT,

2. ZARIROMBICET 2 EEOW

AAFET) NI, PIHOER Lo TIRYRBOXKRIFEL S, Yoo
HHICL > THEF SN D, 20CTOUHRAZOLKRIRFEOBER AR IZ. 14BHIA% T
HH. BEHRFEDOZNIT13BEEI% Td > 72 (Takeda, 1996) . I & LhHERH20T D
HH (L12:D12) Tid, MEZKOLKRIISOO 590 M#F s, BEHMRHEOLK
BESOH2C60H MM S L, 2O L) A RKBOFELHFICAONL2ERE L
MERFKDOMEZ XET 2 BEHER IOV THRE L 2,

(1) #RKBOFEICHT 2 BIEHH

UHARXR L ZARAK L L TCHRAREO X FHALICOVWT, ZhAFh0ME*
L12.5:D11.52 5 L14:DI0OD4EEDOLEAB L LTHE Lz, HHRBoOAF L, LHKER%
T 520COHEASME (L12:D12) & L7 WEOEF R, MY HOEE21H %IC
AEL. BEBCIBYRTH o2 EBEFKRRREE Lo, CALDIBGRITIEDS 24
HICERAZHE, BH (L15:D9) £HTC2EMETL TAKR BRI/, KELE
Bofhdiz, 200088 (L12:D12) £HTHE L7, —H. 8F21H %128 2 v
3 THoohdiz, 3EHMLOSEHOA I PHEICEASE L, Thbnghhiz, 3
SHEHAAHTCHE LA, £/, AEBCHELLTOABEKRS v — LATHLS
oo KIREEZODREFERROYROBHILIZ, BI2E0MBTAELZ, ZhS
DI v — VIZEFEL, FEBIcHE2 R0 L 72,

RERRORRER, INTOXREAWTELNRKL VEEIZSH o7 (Tadble 10)
EHMZHOF OMICIE, ZZHF ML o THRIBEICHEE A O 72, EMRMEIZL2
BRI, ULRFEEMEAKOLKRRFEOHEIEUBET 2L 2 RT, F,0KRE
O B EA3SHRMOB A ARSI L A EEN RS RS,

KIRR L FERRED TR R OMEL S, FRFROHEIIB T 2B ENOKIRER %
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Table 10. Effect of photoperiod during the egg stage on the induction of winter diapause in the bivoltine (B, Akita)

and trivoltine (T, Aichi) strains and their F,, F, hybrids of C. oryzae

Cross % diapause (no. of larvae)!

Female x Male L12.5:D11.5 L13:D11 L13.5:D10.5 L14:D10
Parents
Akita (B) BxB 100.0 (129)a 100.0 (126)a 88.8 (134)a 36.0 (136)a
Aichi (T) TxT 76.0 (129)f 35.6 (132); 10.7 (122)i 0.0 (131)g
F
B/T (BT) BxT 08.5 (137)abc 97.0 (135)ab 67.9 (140)cd 30.9 (136)ab
T/B (TB) TxB 91.9 (135)de 88.9 (135)cde 36.9 (130)gh 6.6 (137)ef
F,
BT/BT BT x BT 98.5 (132)abc 85.5 (131)def 64.7 (139)de 8.5 (130)e
TB/TB TB x TB 95.2 (125)bcde 80.4 (138)efg 46.4 (140)fg 12.4 (129)de

1) Percentages followed by the same letter are not significantly different with in each photoperiod (Fisher’s exact

probability test).
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HEL, EXXHICLIAFREOKRBRRMEL, TR FLOBHEMOBE IR, FLEET
EEBEOFM LR L (Fig. 50) o KERED 2 VIIBEHAKZ S#H L L ZBC,OHED
BRICENTNOBREOB I VKBREMREZ R LA, =, FlFEBHEOBE. £4
LOBC, DHRUHRK EBEMNRAOBEDOPHORIEE R L7,

EHZZHOF HEIEWVICEWKREREFHARZ AL, TOHKREITMBOFME 2o 7
(Fig. 51) o #L T, F,l3F, X W b 2N TN OBHBIET {EmMERLZ, BX
BTRM ETXTBREDHOKRTIZ, FREZRKHERKEZMRKIOLVELRL
INLDHERIL, PHOLAKRBFEIIALNL2ERKEILEFEOHED M EET S
TEERT,

(2) ZRIBOMEFF IR T 5 BESIT

KHAZ L EHNRFE, FLTEFRALOMOXMTHRAOIE220CHEH (L12:D12)
ELTARIREFEL 72, YEPIFALEHTHE L, LRRL#EH L, HROREF
., S HOEAFISER 2 C3BHEBTISEEZE THEL 2, EREH I 1B MR
Tho7flETARERE L, (RIRBEIBUVAAPHICEAS ST, Th50KIREIL
HA#BRIED3HE EEEZREL
KHAKOLKIRIE, BEARK LY S RCHEFSI N (Fig. 52) o EMLKIZLS
FORIRETIZ, REFMIZLE o TR o7, EEXHEOF,ORROMFHMEIFERD $
MTa&H o720, BTXBTREDE,DIKIRATBXTBRMOF, LW b ELHMIFENL, BEL
RETIE, MEARHKE* SURETHEROKBI BN RELEORETHR IV OEC#
Fani,

(3) ARRFLOER AR & L KRBRERFOREH LR

BRRK LR THROLAKBEFEOBERBIRII. TAETNOHBETORREROFE LR
PHEZAERL, SSICHEE (B AUREBRL TSO%OBEEILIKET ERH
RERD, ZHRROAEFHME., KEHBH L HHRERL. KRFOFL SR P ERE
BMLABICEREBICL > T, SO%DBERI2BICRETABALHEEL 2,

Fig. 5313, HAK L ZHFHRICASNALKRRBFEVERBR LARESHMD
MRE2RT, ARBRFEOBEFOREAKROMFPHICR., FELHEI AL NI,
SO}, ARBOFE L HFHFSE LECHERICL > THXREND L2 ERT B,
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Fig 50. Effect of photoperiod during the egg stage on winter-diapause incidence in male progenies of the
two ecotypes (B, bivoltine; T, trivoltine) and their crosses of C. oryzae. Eggs were kept under 4
different photoperiods at 20°C. Solid lines indicate the photoperiodic response curves of the two
ecotypes.
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Fig 51. Effect of photoperiod during the egg stage on winter-diapause incidence in female progenies
of the two ecotypes (B, bivoltine; T, trivoltine) and their crosses of C. oryzae. For others see
Fig. 50.
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Fig. 52. Duration of winter diapause in the two ecotypes (B, bivoltine; T, trivoltine) of C. oryzae, and
their reciprocal Fi1, F2 (upper) and BC1 progenies (lower) at L12:D12 at 20°C.
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Fig 53. Relationship between the critical daylength for the induction of winter diapause and
winter diapause duration among the two ecotypes (B, bivoltine; T, trivoltine) and their
hybrids of C. oryzae.
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3. EE

AFFEZT)NZREATORHOXYOHREL T5, BT 2LRHE & 3LRFED
TEBIZFOVWTA2REFL, FOEGRTFILLIoTRBEIBRESND , I 2L 7 H
EMERBEOXEEEREAT OIHEOBAIIE. S U BGETFOESERII L > THBER
DREIN S,

UL RF LML R HE DL HF, L F,ORICIE, XEGF EOM T BTV EKRRDOFHEIC
MY 22t R L3 RGN0 B2 Es XETAZ L% R, FlEOEREE, BEBEHETIE
MERFZOEEZFHFEEELZRLAD., FHERTOBSEREAL A TR AEd» o 720 E
WRMICLIAF HOFRBRO#HFHHEE, TR TN OBHEAOHE L VEERLA, £
72, R LXK (BXBT, TXTB) OF#H0HS ENREDE IV EREET LI L %R
To BXBITRMOHIIEH T THHAZEL DOATLRVYRIABEZRAL., TXTBX
HOBODFHNAGHL DOAFIIEVYREMEZR L, ChooBERIT, §864FLE
DEELEFAFERRBROFES CHEEZTFEL TERATATRSEETTRIEL TS, L2L,
XREBERLELONIEAZFAERRICETARARCIE, TE2EELBLIZT 2 & 138
EHTH b,

2IERF EMERFOLARRIIIBOERIZL - THFESN LD, MEAFKOHERAE IR
BECRZ D, RS 3L AFORKEBERCALN A KRFLOHERAE L KEDIE
SHABOFHMORILZEZRLAHN, KEAFAIL L > TREL2LF & U, 2L RZHK L 31k
AEDEARRFEDOEREROENHEOHEEIX, FUXEEK LOBEFICHRE S
Twi, BREALZHEAROKRFEOERAAREAROERS LEEVHAB A LR,
Tabb, ZRBIEBITLZINALOENREVE LEGEAICL o TXRE L2 L%
ER T2, SO KRBRFELKROFES ORI, WP DRBATHE LA T
% (Henrich and Denlinger, 1982; Kimura and Yoshida, 1995) o

UERFEEIME ATV RETABITHT TE, FFIRVEFHB2EO2bRHE LT
WEBHBICL o TEFFTo2MRE2TREE T A3MLRESEILT 5 (F58) , Foi
REFEIROIMOEF LRI, FEHYPEFOFEHENIIELTEL Y, 2O L%
REEZGTCR, dHOXBEHN T HBRI L2 ZREFB I EHFFHEEINL, 2L RFKE L3
EREORMIZL AF HI, EASHT TERRZACHEMMIARER 2 AL T L
Lo T 2t R OYERIRBIEBVWTIEFEINAT AT - VI L5250 E POK
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BUVFEIND, COEFFOEBTBAT VL EBYAHOERRIZ, BREBHTO
RBERUHETIEBUL2EFTPHMOEBILERET S, SHICHLT, XiEERoPHMABE
TORBLAKBEFEOBEFARE., BHOFHMEEE L, Tk Hio, ERHHAK
PRETARATORB I 2MERK LIMERKICHE L MEN A5 N L4, FHEET
NDEREEARBRFEOBEFORIEHRLALEREEZTR T,

FoZL7A%— (1961) &, F 379y EXRIMIHDLEIC, LKRELEOHERA
EPBHBIIXANTE 2 MAEBEHMOXKETIE., t0oFHHROBRBREIMBOTM 2R T
ELTWwWE, 3w yay NTD14E (Chymomyza costata) O HHIRIRIT, i@k
LEERFEBERLEOBETICERENI D, XEFHROKBERICEIEED h % R
(Riihima and Kimura, 1989) . #IENEARICAON I LKRFLD BR A E L IKIE
DERSEV)IENEE OMEIZ, —RIIFR)T—-VIEII2FERTH), ZETFHAOR
WM BEOFEZRT (Tauber et. al., 1986; Danks, 1987) o 1 32 F % 7 1) )NL
MHERTORFLLARRFZIHML TR, REFHRORCEEBOGM L 2 5 7245,
FHERBZTRETIRATHEFTORVERLEEVERIS PN EB A S NI,
FRHERK (L) OMHECMTIAFEREYFUHEETAHERE, EWEORHB
TILCHS T2 (Danks, 1987) o # 4 I X DILEZHRET 5 KRGO M E I,
UREFLOF I RGRTFEELABRLOIERTFIC Lo THREN D (kK, 1953) ,
-0y XPLT A HITBASNI AL TEDOstrinia nubialis® 116 B & 2{LF o 4k
REOMHZIEMEMEE TR L (Mcleod, 1978) . MO BZKREBTOHE L M EES
~Y (Gloveret al., 1992) o 2{bB D 74 /NF 3 7 O (Papilio glaucus) & 14t &l
DP. g. canadensisDRRIE D HESEHEIZT 5 (Rockey et al., 1978; Hagen and
Scriber, 1989) o 1 AF T/ NLOBERETLIEELEERHE TH 5 TR &
ARIROME S EBRBEETHIEHHELIIZE 572,
IAFETI)NZIOULRKEIMEREOERIR ELKRIROMEIZ, 2 EXLEBELED
BETHIDILIRKELBEZD>TVIDEALID, THL DERIZHT 2EAWY
BRI, EMEEE BRE ORI ASNAHEN LRI EEICETALDNTH S
(Charlesworth et al., 1987; Coyne & Orr, 1989) o £ IZ4FE % 7 ZEF 25, L5
FUARTHEIR, 2OREFOEREFOTER I RERLORIET L) OXLEE
LOBEFEBOTEL S, —F. AHFHLTH LR B OUSEBEROERLER
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X, EEREFRCELAEIND LIEILIEEAE SN A2WEMEIDH 5 (Charlesworth et al.,
1987) o AEDREMEERFEOFEH MBS & LEOTEBBEIC AL N D HHKIEDBRIRIC
DVTRELIIEEEETRET 50

F2E 2L EMLE O BAITHF OMAEE ICA SN L HE RICORESHT

AAFETI)NLOKBRHE L EMRAL A CICERR & ZRRDOBIZH ORI,
LRI EMERFEDO KB RIT OMHEN HMERET AT & 2R L7: (Takeda, 1998) o
HAREEMRFIIEMOIIEAL-BERETH), BRLZ2EBARTOMEEICE T 2 &z
P FETH o7z, L2L, 2{LREEBMERARKOBITHHFIC AL N L REBBE AR
DEHECEERBRTL720100E, REBLOBABELLLIABARCOREILETSH S,
EHMEMRET CREL2AFKIZ, TR 2MURKEIMUFZRKROABARIEZR T, 22
T, BEHERECHIMRBRELMRTIARZ L TERBOFARK A AL T,
ITNTNDOLHF, LF,O0EEFZLHEL., ERRZECHRBHMIIB I TAABORE
EARIRFEDERARIZOVWTHEL 2,

L ERIRZECHRBEO L&
AAFET)NIONREF B LI THREABOELE LT L0, HHIZ23TO
FH (L15:D9) THBF LA, BEHREDOFERN (H) R&E. EHEOWRB (IB) &#% & 1
KT (IT) REICL 2 ENFNDOHIZ, BEZOLZEFATCHE L, ThLORH
Ko THONLHPODNEYRERKA L, DRHBOEFREII23TE L. LAY
(¥L14:D10. L14.5:D9.5% L TL1S:DID3KRIEE L7z, SR OEE L Etd b\ id
PIHER, HENREOAT LERICIT o, EMXMICLLF EF,0OREFHEIZ.
BOSbr o MBEOTLE TOMBME L, REHMOAERBRER, 23CTHOHYH
YREELTHRPMEHEEL. DRPEEHHUERL BI04 72 (F-test, t-test) o
(1) FHHH% L MRBRH%

HURAK X, L15.5:D8.STRWVERRIFE S N AHA, L15:DITEV EARRA FHHE X
L 14SHBUTOBETHERTAMOEREIALOR 2V, —F, IBR&E L, L15:D9
TRERVWERERFFLS A, PAORCBCTOIRFHMAERT 5,

—-115—



HIZ# L IBR#H., T h o6 DKHF, LF,DBFEHM % Table 1112/R%, L14:D10T i,
HAE DO SED» 5T TORBEHMEITEHY 27, HAP29HTH o7z, IBRHEDOKEFH
BB £ Eh378 () £45H (%) Tholio HIRHEIBRHE O E B RHETIZE
BARBHMARTE EEXE LD, FEONRBMIIIAEZERALA L r o7, F
BZHDF MDD CEFBOREHMICEAKTEANIILZ2ZEALRT, EVITEWE
¥RL7, L14.5:D9.5SOBE, EHXHICLIZF EORBFHEMILHAEIZL > THH
BEL), FHREHHEIZFAZHOBEMIESEMER LA, —F., E#LHD
FEHLDVWEF,BOEFHMICRZHEFRIILIIZETALAYT, HEOFHEOEL T L
oo HARALISDIOE LB E. HIRK L IBRFOREMMICEIHEE 2HENAL N
bH. EMRZHMOF EORBEHEIZ., ZTRFMICLI o TR L7, L2 L. FLEOEEH
B XMAMIIEL2ZEAONEPolc, EMRHOF MDH 2 VIIF, O BRI

BZXEAMIZL 2EVEAORYT., TORFHMIII082 58080 & %7 L 72, HI

S
St

ZIBRMDZHETIE, T XTOXRBHIIBTESREICL2F B0y R HEIcA
EEVAONI, COFRI. 2LRAFEHOERR*ECH RBHOMEES EE BET
VSN N

Fig. S4IZHIRM L IBRFA ORMF, EF,OF MR H (MHEE) obBE» S OFE
ExRL7c, EXAREOF H#IZ, L14:D10EL14.5:DI.STHIZHKIZE S EME R L 7=
. L15:D9TIIIBRFZ IV BEMM 2 /R L 720 F, i3, L14:DIOTIHHIZHIZ 2%
MO&, L14.5:DY.STUREHFENOHM %/R L. LIS:DITIRIBRKIET CEA% R L7,
~ A FEON REMIEFEBICENELR LA, L14:D10 T HIZ H 2k <
LISSDOTIIBAMICES M Z R L, 72, Flf F lE A UM ZRLA, &
NHEDHERIT, HIRH L IBREOYRBH OMEICIR, XBEEERLEOBEBEF L L LI
REGRLOBEFIEESTHIEETRT,

(2) PARKLIBRTAMK

HR EITR O R B FHROREF LB LI T REHO LB % Table 121275 F, HI %
MEITRHEDFEEHMIE, L14:DI0ELI4.5:DISIIBVTHEIIR o7, TXTOR
AMiisnT, EERMOF HOREHMICIEITHABICLAEEEN AL, F,
Bl mgAmict 28nidahbniror, EXRHOFR TR, L14.5:D9.512 8
T REFEDOENICL o TREBHBIIABEEFALONL, T LT, FHEXED
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Fig. 54. Deviation in the mean duration of the larval stage (log day) of F1 and F2 hybrids from midparent

of the two bivoltine strains (Hiranai, HI and Inabu-B, IB) of C. oryzae under three different
photoperiods. Vertical bars indicate + 2SE. Upper and lower panels indicate male and female
progenies, respectively. Larval photoperiods are shown in the upper side of the panels.
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Fig. 55. Deviation in the mean duration of the larval stage (log day) ofF and F hybrids from midparent

of the bivoltine (Hiranai, HI) and trivoltine (Inabu-T, IT) ecolypes of C. oryzae under three
different photoperiods. For others, see Fig. 54.
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FRETRIXTORBABICIBTREREFHBICAREZENALON, 2{LRELMERHKEDOLY
HEBILAONL AR OMENEEEETLHE. FEIXEAAIILI-TELRZS
EELZTRL. FLEORBILRAEERAON 2w, £/, FMTREIXEEELE DT E
EFOEFERIILoTRBEVRESN D, LEDERE, HIRK L ITRRO B EFH
LAONDLRBARICOMELXEERLELOBEFICL o THRESNDL I EZRT,

Fig. SSITHIRZ L ITREDF, EF, 0N HE (MEE) OFEBELI»SDEELFET,
HRMBOMEFXEEERLOBEFICL o THERENL I ENE ., FIHEOFHHHE
MREEALThOBHEMUOBEITEVWEZRT, L2L. L14:DIOTOF, #IZHIR# 12D
CHEMZ/R L, L14.5:DOSTREHEOPBICES(EBEERL A, ThiZx LT,
L15:D9T OF HIZERIEVWRIEF /R L7Zo LIS:DITIIHIRZK IRV ERENFE L R,
HUOARHE EITRFEE O RMICIIEELZEAS5N L h o7 (Table 12) o LA L,
R&@ﬁﬁ%@t@i%ﬁ@ti6%%&%ﬁ&6h\R(m$xnf)&umﬁib
PABILRVYRBB AR LA, 2OSEREOF BRITREIE VY BB 2R 72,
SO, FEMABIVORVYRFMZ AL, 2OHRMBMEIESREIZLAF,ED
FREOMEEZRL,

L14:DIOTOF O RIIHIRHEORBIZFHFACLERTHAH I L 2R, L14.5:D9.5
TRITRZE DB T HFLRER L2 o7, LISSDITOF MIZ, MB LY BV B
MEZR LA, Fl13L14:DIOICBVCF I DO PHBIE S EmMER L. LA L.
ESREDOF BICIZMFTMIILII2FEEN AL, TRNEFROHHEMIZED EM %
MU72o 2EREEMBRHKDO KM TH IHIRHKLITRHEORZHTIE, 2L R FE B OLHM
L0, XREAELONTERTPEBRECOMECEEL R LFEOLHEEI N,
(3) MEABRK & MRTR&K

Table 13ICIBRFZ L ITRHENDKHEF, EF,ORFHBE 2098+ R L7 L14:DI0T

ESRHEOF O REFHMIIABTENALON, FETRZODHUIEL 72, F
DHBEIC G REIMICLIIBEZEALN G o d, ESLHORBOREH

CHAEENAONI, L14.5:D9.STH, FEOEFTPHOSHICXEFAICL28E
ENALNH, EVICHEVWGREBERLL, EAREOFRBOREHEIZIILM A
MIZL2BEZ AN LE H ol CORBEMTIR., IBREM L ITAKMO TP
BREBEEFALNIY, EYXHEOF D 2 VEF,BOREHMICEAEERALNL
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Fig. 56. Deviation in the mean duration of the larval stage (log day) of Fl and F2 hybrids from

midparent of the two strains (Inabu-B, IB and Inabu-T, IT) from the transitional zone of C, oryzae
under three different photoperiods. For others, see Fig. 54.
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Molie L15:D9TIiE, IBRHIEBFEFICEVWENRENFE S, EOREFHMIZ1048 &
holie ~H. ITRHEOEAT CORBEAMIII0BRETH o/, FIHITEBLZHIC
LoTRENELRD, ThELOBHRMOBEIIEVHHRBBMAERLA, L2AL2H S,
F i3 RMAEIC L 2YRPHMOEGAL N e olz, THIIX LT, EXREDF,
T EDORMICEEEVALNIY, EVIEVHHREAM LR L7z, F,l T Bz
MICL o THREHMICEEESALN, FEXL D 3 ER T FHAIED EmATH
bhiz,

Fig. S6IZIBRH L ITAM O X EF HAOY RBH (HHE) 0T MEBE»50REE%
R¥o L14:DIOTIE, FERFAZTHOBBEAOHE EVHIHBEZRL. F,EETIIE
BAOPMIEVWYRBAMEZR L, FlREEROPRODRAMEZRL, FETIEIZFH
FROBEIIEIOLEMER L, L14.5:D9.STId, FIHECF,BEITBLD Y HEHR
PIEE L, I, FEEFREDTREIDSRVESYHRBM%*RL 72, L15:D9T
B, FBCF,HEONRPEMEIEHETZLERL, FEIEAZThOBHEMIIESE, F,H#
HEPOF ML PLRITRAFIE WHHRBEA R L, FETIR, XEBAELE O E
ETOELSEBICL > THREB2THES A, LIS:DITIRHE MIIITRKIZET X, 31t
AFEDOBEFVERELA R L, LT, F,lf CRF L DS Z N EFROBHE[MIET L
BRMERLZ, TOLHIW, IBRECITAKORHD T TOYHREFDE L, FIIX YL
BRLEONTEEFICLo THXBEES NS,

(4) MibFELH

FRNEFROREBIIBIT2BRH ELHF LF,0TER IR RO M % Table 14
R, LI14:DIOTIRBRAMKOEFEIZ18% 1 583% Th oo TXTDORKME, EF,D
EHERIZ, 85% 7 596%DHWE 2R L7, L14.5:DI.SHOIE A, HIRGED EFZIL8T
BTH 7D, IBRIEEITRMDEFRIEIENTNI6B L69% TH -7, IBREK LITH
MOFEEIL, LI4.SDISTHEELHHN EA, BREBEIZL > TERENET L,
L14.5:D9.STOIBRFK LITRHE DO KMF DEFEIZT2% L96%THVIBRHKE LY b F
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BARFOMKLIZ, AAPICL s TEFRLREIZEASALADZ b2 DL T,
0.5 (R BE/ERBE) IEVHEETRLL, £70. ThOEDOFREM TO36H DOLHME,
PR BWT, SHOMEIR0SO LR o770H, ORI —E0EMIEAL AL
AR ARS

2. AKRFBEDERBE

BR& L RBETFHMA OIHE20CE L. IWHOLERIELI3:DI1, L13.5:D10.5% L
TL14:DIOD3ERE L Lz, SbhRIE, 11 aEEEEZOHHICAASE, 20004
B4 (L12:D12) THE Lz, »ItBROEF2I HEICI#HY R TH o 72 BE 2 KR
& L7 (Takeda, 1996) o SN HDKEE EFERER B QEH R SE) 13, #H56H
FETHI LI o TIML &8 (Takeda, 1998) o THMERBRIZDO W TIIREHE 2 3R L,
KRB EFARBRREAFNOER T RO,

HIZR#IZ, UBHMUTOABRTEHEVAKRERFRZ/R LA (Table 15) . IBHR#H .
LI3:DIITORIREII A% TH o725, BROEMIZI Lo THRIREIET L7z, IT
A1, L13:DI1TS0% DEAESKIRL 225, 1358 LI4BEOEETORREERE
LAET L7,

HIG % L IBRFEDOF, Tld, L13.5:D10.5SIZBWVTRMEFANI X o THRREBHWE %o 72,
L2L, HoXEHTEESEXEOFDRIRBIZAEEZIAON ko7, /2, i
RHEEDOFZE, WTFROXEABIIBVWTHRXEFIMIILE2KERDEVIALSA 2, o
o HIZH EITRHZ T, TR TOXREAHUEBVTESRMOF IR 2 Z2KEBRERL
2o TOE YL, HIZRK L ITRAFZ DL KIRFEDOECIHEMBEERZT LI LRI N,
THIZH LTE, T, REFEICLIAMEIAON RN o7, IBREELITAFED THT
B, ESZHICLAF, OKRBRBIZCHAEZRETAON e o205, 13 & 13,56 H
RTOESZHOF,OKRRFIZZFEENAL N,

Fig. STICHIRHE L IBRHFE. TROHOF EF,OBENOKRIRELZRT, Thb 0KER
R, KRR EFERIBRROMEL 2O BENOKRRELIEE L /2o HIZHE L IBRHE O Fsif
REIZLAF HIZFNFROLEBTCELA2RIERFELZR LA, F, (IBS XHIJ) Hi
HIZ# I m o< @ma R L7z, FflCl3ZXAMICEISZEVIRALAYT, MEOPHO
RIREMMEr T, F M EFEOKRRERBIZ, BROPHMORIE 2T L 7245,
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Table 15. Effect of photoperiod during the egg stage on the incidence of winter diapause in
three geographic strains (Hiranai, HI; Inabu-B, IB; Inabu-T,IT), and their F, and F,
hybrids of C. oryzae

Parent % of diapause (no. of insects)
or X3P
Cross L13:D11 L13.5:D10.5 L14:D10
Parent  HIXHI 100.0 (100) 92.4 (104) 92.7 (101)
IBXIB 83.8 (105) 36.8 (106) 22(93)
ITXIT 504 (117) 5.9 (118) 1.0 (102)
F, IB X HI 100.0 (116) 93.4 (106)* 52.2 (157)
HIXIB 99.1(112) 76.7 (115) 44.9 (118)
F, IBXHI 97.2 (107) 78.9 (114) 37.1 (124)
HIXIB 97.8 (135) 84.7 (111) 30.8 (107)
F, ITXHI 98.3 (115)* 89.7 (117)* 50.0 (168)*
HIXIT 85.5(117) 59.0 (156) 1.4 (145)
F. IT X HI 94.8 (115) 62.7 (102) 30.8 (117)
HIXIT 89.0 (109) 51.9 (108) 17.6 (102)
F, ITXIB 949 (118) 65.0(119) 35(114)
IBXIT 88.0(117) 40.5 (116) 0.0(115)
F, ITXIB 94.0 (116)* 50.0 (106)* 2.2( 89)
IBXIT 83.2(113) 25.2(139) 7.8 (115)

1) Asterisks show significant difference between the parents, F1 and F2 hybrids ( y -test, P < 0.05).
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% of winter diapause (arcsin P)
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57. Effect of photoperiod during the egg stage on winter-diapause incidence in each sex of the

two bivoltine strains (HI and IB) and their Fl and F2 hybrids of C. oryzae. Eggs were kept

under three different photoperiod at 20°C. The larval stage was reared on rice seedlings
under L12:D12 at 20°C for maintainning diapause. The developmental stages were
determined at day 21 after hatching, and the first instars were regarded as winter diapause.
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58. Effect of photoperiod during the egg stage on winter diapause incidence in each sex of the

bivoltine and trivoltine strains (HI and IT) and their F1 and F2 hybrids of C. oryzae. For
others, see Fig. 57.
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59. Effect of photoperiod during the egg stage on winter diapause incidence in each sex of the
two strains (IT and IB) from the transitional zone and their F1 and F2 hybrids of C. oryzae.

For others, see Fig. 57.
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DEFARIGICA SN HEIR, ESRHICLLF BORICICHEEN AL NI & h b
HETZOMESTENLY, ABICELEEFLORRFOBS L RBEINL,

3. EE

HIF#12L15.5:D8.5 THEVE KRV FFE SN DA, LISDITOEKRRIZEL 25,
BEBOIBRHERIEH LHEHARTEVERRAFE SIS, ZHIZH LT, BERD
ITHAEEFEHTREE L. PHEHRTREVEARRPFEI NS,

(1) Mt REMO LA RICOHZEIZET 2 BESHT

HIZE L IBRED RMEERIIERRELKRIROBERE BVBEIZ R L D2LRRHEO
KEREOEEL R RET LN, 2IERFEIMRKORB AR TELEEKR LOER
FOEBNKEVWIENRENL, FIHEOXEEFRIIBHRIZHK T 2%, L14:DIOTD
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HIFH L ) b EL CIEE L7, SRHORKR I, BRBELORETORMGHES 2
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WIZERMRERET 5, I, KEBRROXNKRFEOERBRIMBOHRMERL
7oA, BHBTIIHIRZ LS, BEARTIIIBRAIGELS 2 A E 2R LI, 20X
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(2) 2R L 3L RO KA RIC DO HEIZE T 2 BIEZ 547
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Th, TO#wmit, KARKLEENRFEOABRICOMEEN EIIXEEF LD EBETFIC
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F, (HI$ XITJ) HORBFHHIIEHRICHERXTELVWEREA/RL, F, (HI$ XITJ) #
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KoMz h ol (t-test, P>0.05) « TNSHOF EOXFEEEKIT, BH THAHIRKIC
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EREDBREZTFLITRHFEICAXRT A HERERLOBEFICIZFEMAMBIBHEZRT, [
IS, HIRSKEITRHEDOXEBERZ AT OUICHOFEIHBE LIV EVEETSHERL .
HIRFZ L ITAZEOR EF R OLARRFEOBERAROMEBR T IIX AL O EEF
KX s Twic,

(3) REHOULFIMK & 3L RFE DO BIZHHT

REBOIB (21k) ZHEIT (31L) RHOEBFRIEATHEICEL2 52, PHAET
REVIEWEFY TR T, GRAKOXHEFHRORIGIZ, RATOREHMIIEIIX S
BREOHTIFEEFILLI>THRESNRDIIEXRL, F MO RIGEIMLRKOERE T A
BUTHLIELEER LA, ThOoDERE, MHRRLBARKORKEERE —HT 5,
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LHEN R WI EERLA, L2 L, L14.5:DI.STOF, EF,DEFHEIIEBE L h b B
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Fig. 60 Shematic representation of the seasonal adaptations in the two geographic ecotypes of C. oryzae

Temperature (C)

by means of three types of diapause as food-mediated summer diapause in the early larval stage,
summer diapause in the mature larval stage and winter diapause in the first instar larval stage, and
the phenology of summer and winter hosts. E and L indicate the sensitive stage for diapause

induction or maintenance during the egg and larval stages, respectively.
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Fig. 61. Latitudinal and altitudinal changes in voltinism of C. oryzae and the annual mean

temperature. B and T in the upper right indicate the bivoltine and trivoltine areas,
respectively.
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Fig. 62. Shematic representation in the formation of the bivoltine and trivoltine life
histories in C. orvzae along the clinal variation in the growing season for
summer generation (temperature > 20°C) and the phenology of their host

plants. Eggs with a white blank indicate the second or third generation
when larvae of the first or second generation develop without diapause, and
the whole developmental stages are estimated 35 days. Summer hosts from
10 days before heading time to the after head formation are not
avairable for larval food.
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Fig. 63. Diagram shematically depicting differentiation of the voltinism in the transitional zone in
the two geographic ecotypes of C. oryzae. The rice plants are transplanted in the 4 leaf-
stage, then the leaf number of rice plants increases every 5 and 10 days until the rice plants
reached 9 and 14 leaf-stage, respectively. Larvae from eggs laid on summer hosts from 10
days before heading time to the after head formation are unable to complete their
development feeding on the young panicles of summer hosts.
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o HADYKITHE) HLVIRET OHMEET H 5 idUnderdominant % # 7 F12 &
LERN, #HBEICLoTHAES R LHET S,

—FH. Mt AFEIMLRAFEOTFHERTOEE L RIRZ L TARKRFEOHERARICA
SNAMELHERELEETRT. Lo L, 2ERKEMERKOF, EF,OPHMB R TORE
HMELAKRRFEOERARE, RETORREFAROSILICHTHBLD h R THE
GLAERYTRL7, ERRESOBREREAKRRFEOEFAE R, 2L . &
TH, FLTMEB WA BLTCERLACAORERZRLL, TR ERIT, £R
DHHOEKREICLZKAOTML - BN LA FIORFHRIIRAMLS L L0 FiE
KEICL s THEESRTW S,

AFZFFEFYNIAEPOFHIISHZILARLZOD, 26 IOHFLILKL -0 p
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FELTWb, 72, FESI)NRIHOSHOFLAHLEX & £2 651 5 (Kanmiya,
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PREEL. EREOYRVEZMOREHFEMMICEERT LI LI0L o T, 2t o4&
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DIBERAEINVDDEVEERIZEET A EIlL o T, KIBREHK & EKRBREERI ST
AT ENBELMNIIR o,

TITI, BEHBIIBTAEOSEBEE RO, 2MLE P SRS L WiIEFOWM
DEFERDGAIZDOW TR L, A XAFESIVNINE»S IS - THH 2K
L7caicid, 3MLBEOEFEEP 52O £EFEN ST 5, 3bFICE, Z0ES

Lo TERKEMERFKOREREDFAON L, OB NOHSMILKEBE LS
Bz, ESILI2BBELHOFEIILA» L2t BAN0EFEROSbr b 726 T,

5. AFFES)NTORELRGENA

REOULRF LMERFKODROEFT ERRIEBLZTFFHEYOFHHLILIET., 2
B5 (1960a, 1960b) DI9SOERDOABIC Lo THITLZ, BELIZ., 414 & 4
FHOBREERHIEOSVWT, EFHRBEHEHHEOBBREBE L LICLTVDE I EH
5, AMMOEMBEICBL B TEFIHENOEZEB LB T L2018 THo7:, L L,
1950 51990/ T TA FOEEFRRIEIEL (LML (Fig. 65) o« —H.
AEOIFTELAFEETHA2A I HEREDOTFHOILNIIBIALAOHEERRIIALONRSL L)
RREREIEZVWEEZD . 2{LHHF TIRIBOERTI TERAENHKEL 2 (FR,
1996) A%, 3L T ORAEEIS0FRDE R ELE (MK, 1970) BET TLOREHN
HHEL TV b

A 3F )N HF THAEILBBTI, REBEFEHROER (19604 1t)
R OE R (1970%K) 12X o THIED RALIEE 27 (WILE - &0,
1996) o 4 # DL L PEHRHT2IHELNF., KELERAELALV, 14
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Fig. 65. Changes in transplanting, heading and harvesting times of rice plants from 1955
to 1990 at 4 regions in Japan. Tohoku region is bivoltine area of C. oryzae.

Toukai and Chugoku regions are trivoltine area of the insect.
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YRS VLTEENH L2, 2{LBOEFREZHETLIEREFIZEZ O L W,

AEDOMLM T THAIHRERB LA ERBTRBEELRIEORELNL - R{EF AR
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DHRPEFEEAADOYHELBRTLIIEVREEL 25, S5 IIE 2B 0YRIT A 2%
HArBALTERLASEIL, A FONERAPBRLZNEFEAADOEHENTHEET
HELHROERGBIPEWBPOATFRNFET T 2, 20 LI, MEHBFICALN B
omm ik BEll - B, SMMERHOEELROBILEXET &5,

AA (1970) B AEDI9S0EROREA T, REMLEOEMN T LEZREO KB
WEIBLDEHEL TS, 0, AEOEAIIAS FOBHEPIZ L - TEHT LA, #
DERELTHAOERNEFELHERBL TS, —FH, FRE (1996) IXREDORA & K
SHLEOEMTEOBMICEEZELBEROLZ I E 2R, 2ILHBHFE TORED R
BEHFRICLIAZDDEHELT VDS, T, BT TORELFG IR ELAFETOHE
DEFRIIEETIRSHHMOEEEFEH I LTV D,

AAXAFETINZOREEDFREHICE, LRDIHIIELLOERFEET 5, K
LTHOMILAL I, 2IERFEEMEARROEFLRIIZIN T hOMBOBESNG L F
FHYOFHEAICELDL TWb, 3t FTOLEEDERE LT, BEOW 2R
AL - B3R OAELEOBEERZ R TS S-S D 2,

LDAEOREICBY TIE, KIBZI A MRETEL T2HEMBCO—D2E LT,
KIBEIBERESEBE SN TWD, MIRL (1965) &, KIBEFEHREI BV THEH?E
NBZEIIL s TABORENHMLAZEZHELTVEY, ZORERIZOVTIRA
HATHAELTWES, KGEBRE TR, TOEBEHOEI B BEE I TE L,
Bz PHREIE#BEEEXON D (FEF, 1986) o 3MbHHF TOMIEDEBILIZ & -
T, 3MLRBEAFETEOECENET LT, EBEEOEA I > TABEOREA
HBHEMT LA REETDH L.
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