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On the developmental morphology of the rye spike

Giichi MIsoNoO
Minoru YOSHIDA

F

RABIDOIEYOHEE Ik — iz =R R OERR D4
FORBRE <, REDERB SO B IciEDCH
BEICEDREE D OS5 OREEAT AR IARE R
EROFRNEREE & EPENORTEMEIIEE e & DIz
LCEHIC O THEER T D038 D8PS T,
CD XD FEREY RIT LB E 0 5 A EOROS
{LEROERYHD e b OEBEATIE & U B ERE
FEUHTOXF A ELE S A EOHOSLBRTEERL
TefE A REIR L 2o

ERMELRBREE

SRR BRI S5 74 &
CIEFIEED b DI~ v 7 — ¥l 5 B gD D
DIy Z 7 oAl 11 RS B AR S -E 0RO
CIEEBLRA— 2R LN ADT oIS &
BB OB REFR L o BIE 5 1 ZAeskiE
(X1954 9 H 20 H, T > 4 Akl 1955 45
A 10 Hizhsh 2 REM 4 ol M4 3 Frosla e
Uizo MBI 2giee 8 1, BIARATIK 8 B, TR
BI3EZHERErLCcE e £54K2 10 A9H X
b&FESAFIRSH 21 Akb 2 Bk STEs, =/
L T 0E 10 ARic oW CHAELEEF 0L
EHEERE Lo (LIRS M5 2SI REIRTE A
ek BEICIEXEREF v & e M, ik~
A F vond vo~= ¥ ) vERHV R IMESL

mj

* Ll AR AR nERE

HALIB I NEDBEINT 2 T CREET L 720

X B &K R

SEEBICH U2 10 EEESoE, R
FEREBRE ST OB Mg <8 14 BiR
L7%o

HEHIASAEC6ALH, H514EC6H 28
HTHDk, £33 4 FIESHCITEL AKX 3bem,
HHIER 6, ST OB A RN CEROERENITHEIE
BEROZZHL, Lt EBI/NES LERERTE
BTG HEL ARMEEOHK 0.9 mm o X% f
T30 T - oREETEAHY AT 5 (RERID,
BEFEEic A seEEOHN & Hiz 1mm o REH
PN LA BIIRT 5o FIRHICHIH MRS SOIEIR
2 TR ECERTITh %o NN EhFEOS
FRCRDFL, Fhi b T & LoFr~HKETT
%o IEBIZBRCHAHILEIC LR T L CRET S

R4

— R54%
o~

% o B




78 Jk % Ok B ¥ R

— &%

s
e EBIE |,
10 H
? /——/——__ et
6 -~ /
7
§
& / /
ya
/ /
2t -
"% 6 2 9 25 7 2 4 8 2 8
X X v v vi \i a
g2l x /B E &
nm
200y
:oo-,___%ﬂﬁ
BT ERE

30

e R

asf /
03
r

ol

— %1%
izt - Fiik

R4

T B 6 w4 5 7 U & 8 2
X Xi v v vi WA

B4R 5 U o &

EAMETZHTTEB HL L, W2 Huck% 0
B8 TEAILIETH Do F AT DILMEARY » ¥ 4
AT 505 ThEK 5 4 EoRChocHE#T»
ﬁﬁ?M%haﬁﬁﬁﬁOkk5Ckﬁﬁ4ﬂib%
5o MNEOTILIHOTH D 1 BEM TR R4
AL L 72/ BINED S LA ST Do & OIEORIHE
FE2mm i CH B, 5 HowaRlsHEEaT 20 HH,
/NS 25~80 HEEDs LRy NED MER:
SRR LIUEK 2 OBDIEDH AR B o

= OB T ooBEIEE B, F otk 2 BN
FE S0mm (7& 7 b, NEQS L 1/ 8
BRI EBCEDH, FOBEICHELIRUE
2 /NEDIEATEED T 1L 55 3/MELITIRFEETS
SoEFBRINCEBEREL 25, LrLooH
3 /MENB O Licii« RO b onRHE LD
T SO N TEBEOTUC N THEGERT B0 /b
e LRI 2% b B b A LR RS O BRI A %)
FIFDE B b DEUNDH L AT ODREEEL
WEEBIRRS LR b, chie KL Ta#ET >
OEFFEE ORI Aol CHRME & T IR
FET 5, MR OERDBSIRHERRREE TR
g'ftiﬁ&\fi\r‘o

KT 4 BCERE 3 WS R 3 SE o
FERT 4 BME . /NS (ks 1 mm R FOHR
i o DB A 7 1 REERRR S LERE W0 &k
FTA/NER S /NEL 0 8B IFAH D By
b HERTAYR < HiFEAT 17, 8 HEE/NMERSRE O
(LDEE 2, DA 7 A EPVNHEESEIB LD
Wz T HfEET 50 RL R 7 A ZEDEh
b3 4 BRI IMES LB O FEDPRETH S0
* % - ORBOEBEBEOHHENTCIRZ S A FE LD )
&5 4 EOBFRGITORL D S RO MSEN D
IR A DREIRR L R TCA 5 1 EDFHH S0em 4y
EhDrko

£ ®

5 4 ETHEFREIHRL, Bo5 1R L/NEDH
OFEMHEII ARSI E O SE 0 T HRBEHTT
INER N5 A R BEEEREE U 7B & i TR MR R
BohsdoTthb, X ATWEZANERD D
DFIELHPIIELED D05 D DO ThEE F
A FREHRERYIZ O3 T ST  IERITITE
DIDTEHBETE S FHEINBWBE LU
INERI OB/ NEE NG B L FBEICY. SA4ETY)
8 T 9 Ho/INMEDF L TS (885 REURIK
Vv 2, LHEBNETRHENMuUZETOI LI
TNt ir b, HOREI/ N R A E B A /NE
BB L TG B/ NMEERET D L3 R,
Hahs (86 RAURE VI 2H), £L ot
(E—RzHE LINMED S OB R TR L 2 Do
L5 4 ECREROBS AFsofcitifio
1 BRI bk 3 /INELIMEDO G Lo b L <8 3
ANFERREE L /NE &85 2 /NEO R ISR & 7o



WELE - @ 7 1 BoHOS RIS VT 79

4
e
1,2,3 -4 1,2....,‘[\%%2—:?0
v 4 3 NERS, Ll NIESHE.
L %2/ EME prupet B 1 4%
Z/J‘TEW%J [ %%
B P 4RO

23

L

e 2 lle

SRR 6 KICH Uy
E6 RN E DI

579% 10mm OFIERO/NEFE B L-<HELET 5o
Lo LThis b OEETH 3/NEXEL, H2/EE
R RELCHRFUDREL T 288235 5
(8 7TR), B4/ NMEYVFREL, o5
L% (B 8 R, Lol 3 4 /NEOREHE
IS % < . S NEORRRT DB ho/NE
4 lem (oo NERIRE T 5D CH Do 853 /ME
(RO RIYSBEA N DR o BB O - G BT R

e/ EHRS

=7 35 3 /MBS 7 4 F/VK

BeF RS
5503, 4 MERREES £ 320V

ES8EH

NGBS L AR FORA L ORISRy 21, e
BB X 0 B % M C OB IR KL% < AT b
Feo BB INEXREUECRET 2/ MlzS o b
BLLFbhaHob RO/ < RN 555

Bz ko EQ/NFRIC b T OBk 85 B /MEDFE
FRHLEL LORE D, &2 CTHRC 5 £ Eo/NE
S ENB/NEOBICET ARl E /R OTh B, L
L, ThERPEERL oL WRELE 545



80 EBEERZFRFLHLE

HORAOHCTH Do J. BECKER-DILLIGEN?), C.
FRUWIRTHS), J. H. MARTIN and W.H. LEONARD4),
W.W. RoBBINSS), F.SCHINDLERS®), FREZEKED,
ILFSFTES) 12 & % & /N 3 /NED B b B+ DM
2 /NERETRREL, o lomiitseho, —F
KW= ERD 1= X B R4 E 10~18cm, 30~25
Wix B LA 2/ Y ETSEE%, LOLED
ikootn  REGRIED i TR L 5 4 FEoic
2372 b DERH BAS (LR R NES LD BIE
135 A ERBETC b &% { oD NEE 8 TIE
10 3255 bh SEfT LR HIFERT 1 SBEE b0 L <
G L 2/ MEDTTRIC R & el 50T
2o INEOH LEIF/NER S A Fioi b i s biaf
T E B HIn T. monocoum D4 LTk 1,
8% 2 /INED /NI s < B8 L /MBI RIC RSB L2
2/NEERE LT LR /PRITE b, 83 /NMELIKX
Smm /NI AR L 2 /NEO PSRRI L
FOEIBAE L CTRRTH b, 54 F0H 3 /M
JEBRIK & 70 5 —RRREE LR FELIL V5. L
L 7 A O 2/INEOHLETE, MR UHERD
FEIRFBAEELNMEOFR EFETE b, 83 /NE
LT asl ez L/MEE 5 2 /MEOMIcBIE S
INER 2RI RZ 5D TH %o T 4K E/NEDN
TR D RS LR RS b s A
. b AEOEEH R REo R 0. IR
AT FONBI U -TNEY A TH S, 7 4ED
HoOS LR, FRELe N EocE
UL CTNBE AT DEEBROFER X BER) OfER &5
LA B, ARRSHOLNEIEFEYE TR
Br 0.4~~0.65mm DEREETE I —ZHITHE
HIOERIC L OTRE 5 — RISHRESIERMED
BNEE ST 505 A7 4 EOTRII R EE S
hAES, BEITE 0.9mm Ch b, mEEicA
MTE DI/ LR BIIAT 3 & & A5 E
Do THITESAED X TGz LB b0 Th
%5 o BRI L b O BRI 5 5% ko
BNLESAERL DREHET 502 TCH B, 7
4 ET/MEG DT R R~ e RcE 2
B} 5EEK S B RO/ NMEBOE ~ F2 RS i, #2
INEDFEEED S LMEE R E T2 0, 882 /NEDHEA
CEFENTET BN E 3 /IMELIED T« OFEE
REECHEET S UM EI Tk L/MED P
&5 3 /NMED/INERE ORI 8 2 /INED RO —IRH TR
HHI5—HRLCRR V 28D 83 /MEHFEE

L, B3 57/ N2 A3 5 BB T
D>y -~ FonEFEROFZ LR, L bH&E
w—BEDHEMEYET S O TE 5D TORITH
HINTlle E7e VARG 8 3 /NED Z ol
FeE B AR EOCFIUCOECE N ET 5
LTS AEI D S 0 B0 LEiH G RIS ALo /N
T U 238 8 /IMED R T WIS B 0 CHedE
BIffIC X 0T 3 NELIBEOFREI A ZND L %
% b By, ZhEoRiziivCinsdBostHic iz
Nao

1 3

b At e A B e 1954 42 9 7 20
HizBEm 2 KRN 4~ CR 2 3 Hogi&icliniia%
SA4&EL, FUHEET1I95646 B 10 Hizlsh e
5 4 FEOTERC I T B, 2R3N, SEE,
SO O 2 B FIC AL 2R R,
B/ NERO/NMEDGABRERC I CREIR L 255 &
DREITR DL TEH Do

1. X5 4FTEREER Tk 2FE 6 Bl
35 cm, Z3 T 0% 4 TR RS L CEE SR ERERE
TEBBEORROREETE S 0.9mm G, BAFHILE
BLIZ AL SV oRon & i 1 mm o4 R
RO LEEIAL, =04 A TTRANLIFERT 40 H
G/ NMESALERIRE S O B R o o
Ie b & MRS, RERT 20 HEED BINMEA
EETSAL, 6 A1 i =HER 8 CcHAL 4o

2. #H7 A FEix SHIEH: AN LD IRE 0 F
ALBHBICE S ¥ COMMITA S 1 £ 45 T5E 50
HiztU <y 80 HGX 9Mn<, HEERY 20 R
LINER 5L, © F 28 H oMz Emsd
Ko4FEOENL VP TTEH D, _

3. FAFIIEENE FEMomERL L/NENO/D
e b LT/ NE R 8 5B O Ar L ©
R o s T1/NERS/MEX DERDy EixE
725 EHMHBAL 2o F L -cHIFERT LB Hix—
s 2 /B LINMEE AR RS % L iz 3
INEL T oZs I L CEEIR E 72505 —Hic
(38 S INED SRR HiT T ORITRET S L ond
Bo FAMITIIEA/NELFEL, LrdRRETHS
EBERED, X5 e 3 IMELIT ORI G EH
DRCFIEUFEOE % BE I NTzo TRES /D
oo/ NERITNEOEE L BOTREE 2 /MED S
Sz xocathcisb, #3/NELBOAEL 2R






WEE . EH: 54 EoRoSMEBRIKE T 81

FhRoNMEDINER % Ate & 5 AR TDOTW 5
CERE DR,

51 B X B

1 TR, HH: EERANERC R 2 2R
DAL FiE 388, JERBAHE 1-
4 (1953).

2) Becker-Dillingen, J.: Handbuch des Getrei-
debaues. (1927).

3) Fruwirth, C.: Handbuch der Landwirtscha-
ftlichen Pflanzenziichtung. (1922).

4) Martin, J. H. and W. H. Leonard: Principles
of field crop production. (1950).

5) Robbins, W. W.: The botany of crop plants.
QA917). '

6) Schindler, F.: Handbuch des Getreidebaus.
(1923).

T EMEFEHE: LfEE (1932).

8) MR : AFifEMEE (1952).

9) XIEUSHS: RERMEMIE AT (1953).

7

T. 54 ZRER 0.5mm

. 254 EREH MESUEERIoERA 0.8
mm

M. 74 FEO/NEG L GhFEE 1.5mm)

7 4 ZoMNEG v (R 50mm)

V. 74 Eo/MEFESO LNERRT (UFEE
100 mm)

VI. RN E/NMEF T L /NEERRT(C 7 )

5

Summary

This investigation was made on the deve-
lopment of growing point in our indigenous
clones (*“Zairaishu’”) of both winter and sp-

ring varieties of rye sown in ordinary methods
under favorable conditions. The trial was
established at the Experimental Farm of Fa-
culty of Agriculture, Hokkaido University, in
the winter of 1954 and in the summer of 1955
to determine the comparative rate of the di-
fferentiation in the young ear of the winter
and spring rye. It was revealed that the gro-
wing point of the main stem in the winter
ryew hen the plants were under the accumula-
ting snow, had reached its maximum length
(e.i., 0.9mm), in the vegetative growing po-
int which is produced only the bract primodia
and that the winter rye rivived when the win-
ter was over initiated immediately the diffe-
rentiation of the spikelets from the middle
on the growing point of about 1.0mm long,
although in the winter wheats the initiation of
differentiation of spikelets were about two
weeks after the time of the snow thawing.
Moreover, at the period entered into the re-
productive phase of when the spikelets primo-
dia were observed, the number of the foliage
leaves on the main stem was six in the win-
ter rye while it was three in the spring rye.
And the winter rye headed at June 1. develo-
ping eight foliage leaves, whereas the spring
rye headed at June 28, producing seven foliage
leaves. Histologically it is known that in both
winter and spring rye develope 8th to 9th
florets in a spikelet up till 10 days before the
heading as in the case of the ordinary wheats.
In the field it was observed that the third flo-
rets of some spikelets developed and matured
while in rare cases the forth florets matured.
However, it was noted that as a rule the num-
ber of florets per spikelet being fertile did
not exceed two, and that the additional labile
florets placed on the elongated rachilla which
is embraced with the lemma of 2nd floret as
is shown in the flatwise section at each rachi-
lla joint become abortive.



