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FREFNEBEHRISEBEEHICER Yy F 5K E LT, BROEETOBIEE OREE T2,
(2) RMMEER : AEBRIVCAERIT & & LCUTL TiTbhizo & &, ERI L oBR
FEEHEEZONEDT, EBRERLOCWCHEEILIROECHIET 5,

R FMBECHITIMECRETERLEOEF

COFEBRIIMEFETZ 1 ¥ AR BEEOH CHERIBRAEL TELSE, £MOoLhThiEE
MORE B L3> TEBT 25RO AABBEO b3 XD TRTEICAMTICKIGT 52
TH 572D TR D7,

O eRFE: REEPENEE FBRE - B 2L, EELEIT 1 ~2mm
CRES BT 2ERSHENT 1 ~5°CCFE3°C) #7117 AR & L, MRABOFEK &
UCATEER I 2 HBRANBR L LK S5 FH0 17— 7 7 F—K » b 2{ET DI,
195143 B 5 195243 AECTHA 1 EIREL, HBEHISHICLIA Y FSARLTL LT,

2 RBERBEUER: EREFLZIHEERI L L ERRLLOPHEIRTD S,
EHORFIERTTHBOABZTRT,

%1% FHEECHY SRELEK & KLEKX L OREROHEE
Table 1. Differences of first flowering date between the treated and non-
treated plots by a low temperature in the whole year seeding.
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(##E) x : BEHic X 5%

X X | 53}56]52

X X X | 510} 5.4

FTFHACE T CHEIBETIE, 2 H29BRBEE TIXENCIEL TV 5%, 3 A30HE
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L, 7~ 8 BiBE RIS TESIRBIET 582 5 »hibh s, 9 BURREES L
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Table 2. Relation between the difference of seeding time and the
effect of low temperature treatment.

HERE | B8 S B A t ¥ % H B E-*
B H X 5l ' ¥ 1 0 M v V VI VI VEIX X XI XI
& 98 258| 5 2 2 1
{5 10 3 5 1 1 3
. 10 13 5 5
DO 10 27 5 5
12658 (S 1 1 5 5
(1952) = | 9 25 5 | 5
10 3 i 5 5
i 10 13 5 5
| 10 27 s 5
| K 1 11 5 5
% 9 25 5 2 1 2
5 10 3 5 2 3
. 10 13 5 3 2
T 10 27 5 1 1 2 1
15307 X 1 n 5 5
(1953) 3 9 25 9 1 3 3 2
4 10 3 13 1 1 8 3
Loy 10 13 7 1 3 2 1
| 0 2 14 5 6 3
[ ES 11 11 10 10
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1) wBFZE: LEEFERCHEVNBEERZHRL, BEFET ORBLEIZLEM 2R

* EENE, LV ITEEORE (22~25P) KX B,
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LE200W < v 45 v 7 2 r TREBIZ TRV, ATREORIZESTHT, ERNEER
15~23°C DRz fg o7z,

2) RMEREBRUER  AERIEFETORBLBKROEERED S b, MIERECHE
F% HORERUEE ABWCHEA SN A EHTCiTbhicd, EEGLBIFT, £F KR
KA BERAD SR O, AROMEAOR A LIBESEIEHBEETCORREERL
TOBREIERD 5,

I EIBREUROES LTt

Table 3. Relation between the flowering date and m
the length of low temperature treatment. %E 80
4 o
EiRAEGMCA) | 80 50 40 30 20 g ®
20
MIE#® B. B |21 25 227 3.2 315  x D "
EERHTCRS (61 65 & 90 103 W1E SRR HEE
. 32 & i ()]
FEE » BN CRAVD) (KU A AZSRIC o COBITER T, g, 1o e H ORI
Vb SRR OREEET S, gth of low temperature treat-

ment and the number of days
to flowering date from seeding
under a controlled temperature.

SO L OBRERRLIZOBEIRTH 5,

LR SEEAHEOHM208MTIZR1 D CEHRBERFIERE), AR 2 208
M HE0BLE TRIEA EEFRIVIE bR 52, T O#%80R £ TIXh#AC b b, AIRHAM
PRARZEONTHEOARE VI L35, ZOEEBLHEOERRIIITEFOFLD AL
hf, JEE20H L80H & OMITIE, BATEE TIX 1 7 BEDEVBH 5,

P EORB#ET, HFRTHROCEHELKRENRE L TRLAELDOT, &FIZOVT3 A22
B L REORKREIE SN,

¥4 (BB ORE X 5 £ X ORERA

Table 4, Relation between the flowering habit and the difference
of length of low temperature treatment.

IR ALFR AR CED 80 50 40 30 20 Eie
# B OB K 25 25 25 25 25 25
BE & # M 25 23 21 16 9 0
* BH OE ¥ 0 2 4 9 16 25
B e &k % 100 92 84 64 36 0

W% :@WE 3 A2E

HRAOFERETH Vv 7 OBFMLETIE, WM TBERICKE DRV 2335 DB T
BBH, TOERITIE VT, A—LBEXTLRECHRHEITES LBV A RS, BTALL
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7ok 5, BIRCEOHEPEWE, FIENMRESINSD, ILITLMRE U THBTERES
{ 80 H K D100% 15 L 20H K. TiX36% T, LBEEMOEGTIS CEBIPHL»TH 5,
FBRRE ORMTERIIZER & & b, EBRKTO4H 2 BICW5 dRBERMNEER
PR L, TORFINCBE LB 6 BT o ThMEiER RE T v bmrols, M—
BT, WETIhEEBEEGEVORDND Z LIFERICE LI ATH S, HAK
B AR EBER R SO ERL O R* »» HHEEL, EREBEEREREOMIICE,
FIERIC & BIERBRZ T TR, EREBOKIRE AR L OMENIBEROGEET FER
OEBRUBLC FRIN TV T, REREATL, FUEBEORHEOERETHIhZ,

wRV ERAEGOBRRLBENEFOMLRECRETES

AL x 5, vx&@ﬁ&%%?omfm A EAMOSDR L O R

»HDH, %kdﬂ&ﬁéﬁﬁwukwéiﬁba,T&&%Ekﬁ?éﬁ&@ﬁﬁ ftFD
HMEEFERE LT, TORMBETRERD Z LB, ST b2 50 T 2Rk
ZIRETHDLEMETV S, BETDH, FIHOHEEROHER, vy tknThARER
SRR, BECOWTS, TOBDOERERBALLTNE, vV F OIERAERERRER
Ihirwl, XLICEMBENZERCHATITERV 5L, CORRTEF LR,

0 RBFE: LEIAPERBRDENEET, FORFRBABETRORLEETICO
WT, WA CRABKOREST (BE BB 2RIT5XZHRT, KRLHEOKER®
EDX S ERIETHPIEDONT, HETHELEETOINLNORKGIC DWW TEREED
foo BREEGMEE LTIE, BB -8 - HRADIX 2R, AFEEE TR, =E (Mrs) &
BRO2KIZL D, ThTholkiz2{Tikolk, OBALBRIBIER RIS
T, EEMBELRNNBEARCL AL & L, FRBK & X OS2k
DEBYTHD,

' 5 # OB K AEBRERELS

1 HARER - SRAHK N1

2 HARE  |OEX Nn (1548
3 B R - KR Ll

4 & AR - SRALTR Ln

5 4 HAH - (KIRREE X sl

6 75 A ALEE « SALEEIX Sn

7 iR (W7D - KELAAX Gl

8 B (HFE) - JLEK Gn

IR EBK T 1 ~2mm DEFETZ, BIREENT1~5°C (F#H3°C) &
BicHBEMED GIEERIOERBFRCHEIBEORISEZHFL), ThnoREKIC
EOFAX > & DB L -, BEAEPRTC LHEIETHEL, BERITIT S5 mmlE
CETAHL0P AN, BOAEET DBUKHEFEYE, 1~2mm TEFLLIOEENT

*  30HEOEBMET, AHOERTIIAZOMIEZ ATV 525, ERIOFR CAMFEET 3 208
BUBRERBITEC VRSV,
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NIBE L7, {EEIT19524 9 B15B ICE 3 ~TORBMKITI0WIEE L, B OEMZIWT5A
YTEL, REBHITLHRAL 7, HEHOBRBHRTIE, SEXIZSRHBER (F71 8k
POERABET) L, FORBE X VRIEHTELIGERLZ, BHEKRE RERHA
A.5mOBFEXHH100W=v X5 v 7 1 i) &L, ERK & L TOMTFERERIIEE
BOWMTFENITHE O, LOMIIBRLFINCBEREL, RSOHRERTTAF S, &
IR IIBERE bR L 7

A DOFEII1A268, 128114, [19H, [27H, 1H5H, FI4AD6E, €K &%
ABFBREGEL D OZI0EERT ORIY, FIREC X > TIEFOMLRERE L REEEL
7ro MRSEHEOBEEIFTRMTRIONALRBBREEZEAL 72,

© RBHERBRUER: ThPhORICOWTIEFEDOHEREDWRNE, B LRAFIT
P THEELARREREREOL LV TH D,

ES X ERCKETRBLBEROBE : BEROEZE
Table 5. Relation between the flower development and the difference of
daylength and temperature after the low temperature treatment.

T HRE G L s N
wWEAE 2 —J| 1 [ = 1 | = [T = T T =
M A 2 H N~X| 1 |vi~wm|I~T |O~v| I |N~vI| I
12 1 M~®| 1 |V~X| @I |V~VI| I |V~K|I~I
12 19 — | 1~0 | X~® |~V | V~V | I~1 | I~ | [~
12 27 — |1~m| — |~V VI~X | I~ | W~KX | I~
1 5 — m — |V~ | VI~X | I~II | VI~ | I~
1 14 — |lw~| — | IV~VI | W~KX | I~ | M~ | I~
wE: G =i N HRA
L kB 1 R
S &g n g0
I ~XHTEHREERE 2R T CRE2I<—2) , @BBRELdD

(a) F¥, FRITOWT, HEFREE2TORIKE, LEAZ{ThRVWIR EDORTEITS
REOERZHBT S L, ZOMDENIEDTHET, G, L, S, N3 X5iEun
BEHERIILTD, EEQERPELBRKICHELES L RESNTWS, LABDT,
Tk SRR L AMT L EIBLAEOBERL, LhPhiER L BEIEORECHREZRD
TZEHHRTH 5,

) WITEIBALE L A RHcoWT, % GEER) © BRIHCEREOE Y & fEF
OB L OBRIIRDO LBV TH D, BRYIOFEEHILE268 CTHEKER &M~V BT
EL, VWhYATEFEOHEEIR T ETCninid, TEEOH LT OV TIRER N LI
SEHPTHRVWE, FMARKTHHEBORBREBOLB VA LERZHEKT 5 L, mRKGD
BEbiES, B @D, BA ND, A D OETREOEREREI TN L1b
B, THLICFOROREERESLG, L, N, SolETEE, EAMEEL, AR, EAN
x<h, BEKLEARIE, #METI2ANE, #ETI2A198BRBEL %5 Ttk
Bhb, 72771, HBAOHOFEECREIRL VERRKOGSHIEEL W52, 1 AR
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VO THALOFEETIE, FBALESALDLNEVWEBREBEZRL Tw5,

) ELBEETIZOVWT, FEMOEEZ TS L, KIBLEETEEHETITRVWE, &
FORCBED BN, EAFKEOBMIMERAREET LMEL SRR DR D, T7;
bbb, 2R EAETIE, EERK (Ln) ZOs»BREL, &EXK (Gn) tERK (Sn) 28
ARX (Nn) X h EPITEBEL T3, 20HIEARORERIEBNTL, 1 AMRITIX
V~VIZET 505 HRAREEGEREI~NVTRASREZELLTVWADIIHL, BIER
31 B0 E~HRCHT TAERLTEELTL, 1FOMAIZREAR CRAFRCEEIGE
LT3,

ThbLECHELZGTIHEEORL AEIBK (Gn) tBAK (Nn) 2#H#T 5L, HF
KEWTIEHES »ITEIRIC X 2TERIBESRD S5, FHHOIEFED FERE> THIBR
BERLNDLDE, HEX (BFEN) TV TIAROGIRL » BH0°C~10°C DEL 1
OTRET B IChRT B EE LN, XOEHFOHLBIKEEDOE V- EMTEFEDORE
K77 20852, BREZEBVEBTHRL OO0 LHEIND,

PLEOEBRE» S AR LABOHENGZ2HE L TIERIZHT % B R LIREQKICH OBR
P—ERTTELROLHIZNS,

BiRRHEE (1R) :HEG>ERL>EAN>ERS
ﬁ@%&g M M:REL>BAN>EEG=EES
(ni) {w&;@a : REL>HIRG>HAN=ER S

Thbb,

) ABRPERECK 2EERE, 3L, BEAHOBEASIBIC X DIEREDIEFDORE
%, BRERCEAEWVCREL, &R - EREHTCTRIET 5,

i) FERRRT GEFDSERD 1%, ERICLERERKIEZE 1 OFFEL L, BRESEA
BTHEL, HmE L TERCH L TRBEEY T Fickbh sy, SRTHTHRGITIZLA
EBREDPDBI N,

= A % g

DLOAERIER? S, v /M OIEREBTECHTHRE L BROBICIIRRIILROX
STEHIND,

) VYrOREMLICIIS 2BOEELUNEL T 5,

i) fEFOH T3 ETHERBIHTHRIGIEHSATER L, WwWhd dd BEIGE WG
R T,

i) EFOSLBIZBEESHZEBRE LTESL, BEEMCETSE 25,

iv) TEHFEOHLKIE, ERORERCEEICIIBEL VIEELKERE VEELEHL ET
%
—ERERCPERRICE 2 vy FTERICHT 2 AREICO LRV, ThHbLMETIIY
vy RFRERETE L, BEIRBHELTERMBOBOICONWT, FEROER»LELN
A BICHENTESETIE, ROXSTERTE S,
FPEBRBTOMTENBERL S, AL IIFE TEAMECEBORV ALY, W TR
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BRI RELR SRS < Fh, TERERNEL, FOLOERKICOMCEL1BAS, TEK
COBELERSEIAETRELD, IOCBERIERCK VEESRESN LS, RAK
GOBES LETELD, Thbb, AHETHVYORAREIE (B) A OBKRALET,
%¥®%Mﬁ§ﬁ<,ﬁﬁﬁgomﬁﬁ<ﬂ IO EBRICHESESMROBRARBCHLLE
Wk UNERD 25, HEHEEOLVWE—20HA LA IND,

DEoX 5z, HBpEGRE REBOERBREOBEWOZ oA ELEBELEZLN DN, £O
HELT, hOLDRMOEWE, AHELLERORIZELDN, REGAZEHA LD |
A L-EROMET, Lrd R RBiERgS T HE ke, EFEOH L FEOTBHE
A CERS TP o/l LIREET 50 LEESh, B/MC3mEDORBLHE
XhBM, BERCEZSE, ELLR, »5BOERICK VILRERKE, DERKROE
ETLXSCEABERELARLTIL, ThETRIPAMKLEALERETH S,

—ERAHARE LD, L0 L S TERCLERFRECORE, A MED
BRI TR <, EREBOAEKEOE- 2, HERE EBER x> TrEshi
ZERBIBERBNILVWTELRV,

1 E

VY A BT 5 EEIIIEO—o L LT, TERICKHTHEEL BROBIGICETSE
BT, OBESEMRTIROLEI TS,

D vy rTEEOSMUCES 5BORKIEELELE L, #FETOERBLET X > TIEFD
Sz EL, BAERRET S,

2) TERIC LEREERD R & LB oML TRy, 1~5°C (FH3°C) @
&, EIRAEEHI20H 5> 550H ¥ TE, 1EX OFRITERIIIHDI S,

3) RIBALERFR ERERT IR OB S UNC AR DO RRELERIE & MXTHIBRIC B Do

4) EHEDOMLETIE, HECHLTRIEFLAEEGERIGRY, Lrl, TEFEOHL
#%, FORFELOVCHECHLTREAKIGESLL, ZOBRIBWTLV Y FidET Y
vvy, 2A¥ (KBHOLLE ) L EMRICEBERICE b oRBIEET LV 2 %,

5) TEM HONCEIEICN T 5 AR LIBEOHRAHBRINRDO X S THETE %,

AB ORI BE®EIG TRBERRIC
1) fEFOHILE] HE Iz
i) fEFoa{t Gero HEM bt
i) FEHFRE OV RAH IR
iv) TEBORE LHTE RHME [t

6) WHEMILITET L VY SOERTE (RILIRR) HEWHT2 A TE»5 3 BOoLAD
BEicdh (RELERCHSYT) 3 A TUMEE, Eihizfrh TR ICEEL THETE
BRELRD,

7 TER GEFEOHME) %TH, ABEEERREFOREIH LI AT~ 7 O EEL DI
5%, LisoT, GiERGE~ECHIEZ kDI HENEERL D, JORBICH

* EFEFroREHEROBERR L DHE
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7o DB X D IREOTERE LE L T 5, TEROEERT 7 0GAETEERE (Ever-flo-
wering) 5L 2B 5D H 5,

DEDOERDORERE, Vv rBIEMOARMRAGPERICRDY, 5 A LACHEIETS vy s
PR (75BB) +522kb, 7HATERET T SE AV X (Astragalus reflexi-
spulolus MIQ.) & OEFTEEIZHRI 2, EHRMET2EL LN TE T,

z £ X W
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RESPONSES OF DAYLENGTH AND TEMPERATURE IN RELATION
TO FLOWER FORMATION IN RENGE PLANT
(Astragalus sinicus L.) '

By

Isao SueTsuGuU and Takayuki TANAKA
Résumé

A study has been made on the responses to daylength and temperature in
relation to flower-bud formation as a fundamental study on the breeding of Renge
plant (Astragalus sinicus L.).

The experimental results are summarized as follows :

1) It requires a low temperature for Renge plant to turn to the flower-forma-
tion; i.e. a preliminary treatment of germinating seeds with cold temperature
may be effective to induce flower-bud initiation.

2) The critical and rdnge of low temperature for induction of flower-bud
formation is not cleared, but when the temperature is kept at 1—5°C ( 3°C onan
average) and the duration of cold treatment being 20—50 days, the after-effect of
treatment may increase almost linearly.

3) The flowering, as the emergence of after-effect of vernalization, seems to
rely upon the mutual relation between the duration of treatment, degree of cold
temperature required for flower-bud formation, and the conditions of cultivating
the treated plants.

4) The daylength have no effect on the differentiation of flower bud, but,
thereafter, the response of daylength is notable in the flower development and
flowering. According to the fact, Renge plant seems to belong to the long-day
plant as such as spinach or winter wheet varieties. ‘

5) The synthetic relations of the temperature and day-length to the flower-
bud differentiation and flowering are summarized as follows:

Response to
Stage of Plant Growth Daylength Temperature
i) Before the flower-bud Day-neutral Warm
differentiation
il) Flower-bud formation Day-neutral  Cold or low
ili) Early stage after the Long-day Warm
flower-bud formation
iv) Flower development and Long-day High

flowering
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6) It is assumed that the critical sowing-time for natural flowering in the field
condition is the period from the end of February to the early of March at Takada
in Japan, and when the seeds were sown after the end of March, the flowering
may be recognized in the next year.

7) It shows a negative function for the flower-bud development when the chilled
seeds were displaced suddenly in high temperature, even if the plant being pre-
viously completed the flower-bud differentiation. Therefore, it requires longer
periods of the cold treatment for the flowering expected in the season of high
temperature.

From the experimental results, it was cleared on the method of artificial control
of flowering time in Renge plant; and the interspecific crossing between Renge
(A. sinicus; flowering time is the early in May) and Momenzuru (A. reflexis-
pulolus Miq; flowering time is the end of July) has been succeeded.
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Relation between the day
length and temperature upon
the flower development of
Renge plant.

Showing the difference on
the response of cold treated
seeds to day length and
temperature under controlled
conditions.

(Dec. 10,1952)
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preliminary treatment of seeds with cold temperature.
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