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Character Expression and Inheritance of a “Short Upper
Leaves” Mutant in Barley

Ryoichi KANATANI, Jiri WU and Kazuyoshi TAKEDA

A mutant which develops an extremely shortened flag leaf and shorter
upper leaves was obtained from the progeny of 90 KR of gamma-ray
irradiated Fuji Nijo, a malting barley variety. This mutant was controlled
by a single partial dominant gene named Su/ (short upper leaves). The
character expression and the inheritance of the gene were investigated
in this study.

Sul shortened the flag leaf and upper several leaves and uppermost
internode length, while it did not affect the length of spike, lower leaves and
the second or lower internodes.

A reciprocal translocation of the chromosomes was observed in this
mutant line, and the Su/ gene was linked with the V (two-rowed) gene on
chromosome 2, and also linked with the breaking point of the reciprocal
translocation.

Small leaf area caused by the Su/ gene might reduce the mutual
shading and the transpiration of the leaf canopy at the later growth stages.

Key words: Barley, Plant type, Linkage analysis, Developmental
pattern
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F A AXK B BESTORLEA RO —>T, BRI DVIIALNICEL N BRER
EHEHBREINTEBY, TnsofICiZ BN, EHEBRE L OBEERL EH»W LA
ZENTW D%, BEGTHORESESLEREREAL L THHEN TR0
7w,

HH 5 (1990) 13, E—nERERMER L RISy =—#% 3Rich 72> TAFHI0KR #
REG L 72 850 5, EATEEBEFICHREL, FCEERIIEACMRL WS TRHEL
FHE% L DRIRERAMALE BB L, ZOREH 1 O TEEEEETICXEEIN TV S
ZEERHLMCL 2, TOERKE EAIEERER (short upper leaves) ZERAK & £, *
DEIRFIHT % Sul T 5,

ARG TIE Z DEFMRDOEEB 2 Mex KRB L BBE RO T THIFL, 72, XY
EXHY 5B TOBEREEKERALPICT LI EEHME L TRD L ) kEREIT- 12,

AR —EPI I FiE AR FEHF A CRBUFA ORI L - 720 REL THELET 2.

ME s LUHE

£, ERNESEOBEMICL 3T

EEBEICL 2EGENELEZHNS 2002, 191FEN11H21HA 5199240 3 A28HIZ
U CEBNE LT 28 B X, F10EM410 &8 2 DR GHES L % Fy MO L THEE
WNTHIEL, &2OBEHNICELENOESREZFEL 72,

BB VEFL 2T 277 2Fy 78 T 58IC 3RO OFREL, B ZERE
1.35g2 G LTH 272, 1K 1HE LT3 REL, SBHELH LD BEAKLZHERALL.

®ER2. FREMACH I3 LAEESRVTEFOHBERR

LRTEBENERICBIT 2 RERKOBERAZ BT 52610, IEH&HED ELB51E
M410%2 ML 72 Fy, FoZe &5 NICHiBl % B35 THE L, EEREOFEIIT VSV ERIC Bl
10~14HZICFE L, SEKOEROBRE, R, ¥EL, £H, GHRFOBEZHAEL
7z (Table 2),

¥y, EHBIUHERBE»LHZ, EFRIEHRIIODVWTE LY L 4E THEL,
R Wik B s 4@ A REL, 5FALUTER—HEL ORLZ.

#BikT 5 &0z, FERPRBAROMAREY X BEHRICEE L AT EE0FEERT
IIHRIN T 20T, FERMTRIEEE R EEOERE Sul R 2Ek, 138
CERRe (BHE~TolAaLND) OfEE~T ok, LEORIPIER TREDL EFD
fEfA % ER R ek E Lo 7.

XR3. fFBEEOEHR

M410 & IE% 5 fE & O F R sfa A e s 0 b Z ko b, ZDEREKIYARDHE
H5VIIWMFEOBENERZ L OLNDERLN:, ZZTIOBEERIMTH LD %
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A Bz, 1357% % E MA0D FESHOTEE- I 2 A v TR S0 F—a 3 b I
BT ARG R BREL /-, BEICIIER Y — 3 Rk e Ay, Lol Bictk - T
LT — b #ERL 72,

KB 4. EHIN

FREBRORER, AWELXET 5 FWEEFIIFRMEEETF EEET L2 e HLHICS
n, F72, BATERHERMEARC IZEAR L ERRENERLNIIT2 ¢ 10FE THlEY 5K
i, LENEEHEE LBEOREIITEACIEE T, REKROHELERELL Sul BIET &
THICHEET A LRI, £IT, b DMEHBRE ERICHENTT 52D
M410x SBON25, C63xM4108 & UF M410XC637 F. &~ 147, 177k L U225k & Fi%k
(B RMA20MEHAR) % RBHL, &M, BMS LU ERHEND SBEICOWTRE, ~

Table 1. Number of leaves on the main culm, days to heading, leaf emergence interval and leaf length
at different sowing date in Fuji Nijo and M410

Sowing Entry? No. of Days  Leaf? Leaf length(cm)
date MIYY Jeaves | [0 cmergence
heading @ a2 3 4 5 6 7 8 9 10 11 12 13
Nov. 21 F 13 143.5 11.0 11.3 15.3 16.6 17.1 16.9 18.8 23.1 27.1 29.0 29.8 30.6 26.4 11.1
" F 12 142.6 11.9 122 15.4 16.7 18.1 18.8 20.3 23.9 27.4 29.6 31.8 30.6 19.4
" M 12 150.0 125 10.3 13.0 13.5 13.5 14.3 155 16.8 17.8 17.3 17.5 10.8 5.8
" M 11 148.2 135 11.4 13.8 13.8 14.3 14.7 15.3 16.7 16.3 14.6 11.4 3.6
Dec. 5 F 12 139.4 116 87 11.2 12.3 13.6 14.6 18.2 22.9 28.3 31.4 33.2 32.1 185
" M 11 141.6 129 9.2 9.6 108 12.0 13.1 15.2 18.0 18.7 16.7 11.2 3.1
Dec. 19 F 12 129.6 10.8 9.1 10.2 10.6 11.8 14.2 17.2 22.7 27.2 29.8 32.3 27.9 15.2
" M 11 134.0 122 87 86 9.5 104 13.0 158 17.7 17.3 16.1 89 1.7
Jan. 2 F 12 124.0 103 7.5 8.6 10.2 12.0 15.4 20.4 27.3 30.8 31.3 30.8 25.9 10.7
" F 11 124.0 11.3 75 8.8 10.2 12.7 15.8 21.8 28.5 31.0 31.7 29.3 14.7
n M 11 122.0 11.1 78 7.9 10.3 12.6 16.0 21.4 22.0 20.0 174 7.8 0.9
Y/ M 10 122.0 12.2 7.8 8.3 104 13.1 16.6 20.9 21.0 19.3 12.8 2.1
Jan. 16 F 12 108.0 9.0 6.9 7.3 8.8 11.3 14.6 18.9 25.3 29.6 32.1 31.5 28.4 13.6
” F 11 108.0 9.8 57 6.5 8.0 10.7 14.0 19.3 26.8 29.8 31.5 30.3 16.8
" M 11 108.0 9.8 46 48 6.3 88 12.1 164 19.0 183 17.0 7.7 0.8
" M C 10 108.0 10.8 6.5 6.3 8.8 12.0 16.8 20.8 19.8 19.8 12.8 2.5
Jan. 30 F 11 97.8 8.9 6.4 7.9 105 13.7 18.8 25.8 30.7 33.9 34.4 33.6 18.6
" M 10 98.1 98 6.7 82 11.314.7 204 22.8 229 200 78 06
Feb. 13 F 11 88.0 8.0 7.0 10.0 13.3 18.2 24.2 28.5 30.7 31.7 30.8 28.3 13.7
" F 10 86.0 8.6 7.2 10.8 13.8 18.5 24.7 29.3 31.9 31.3 28.8 17.6
" M 10 85.0 8.5 7.1 9.7 136 17.9 228 23.1 221 170 6.1 05
Feb. 29 F 10 76.0 7.6 9.3 13.3 17.3 21.9 26.4 30.7 34.3 35.1 31.3 175
" F 9 77.0 8.6 10.5 14.6 18.3 22.9 27.5 32.0 35.1 30.9 19.4
" M 9 75.2 84 10.0 133 174 21.3 23.1 244 168 6.7 09
Mar. 14 F 10 67.3 6.7 9.8 14.8 19.2 23.6 26.6 29.1 30.3 29.2 24.6 10.8
" F 9 66.7 7.4 10.3 15.2 19.8 24.0 27.3 29.0 29.3 26.8 16.0
" M 9 67.8 7.5 8.8 126 16.9 20.4 196 19.1 15.7 52 0.0
Mar. 28 F 10 64.7 6.5 95 14.9 18.6 22.2 26.3 30.6 30.9 28.9 24.2 11.5
" M 9 63.0 7.0 105 145 157 17.7 206 184 11.4 3.9 0.0

1) F: Fuji Nijo, M : M410 (Short upper leaf mutant)
2) (Days to heading)/(No. of leaves)
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TORERITV, FNFNOSELD L REIC & - THRERE 2 &L 72,
e, EBE 2~ 4 oftEMEHE, 1990011 H Fajiz BILAEEIE YR Se i O E B
512 BERI90cm, #RMH 8 cm m "4 T Bz TREREL, BITHICHE > TRE L 7.

& 2

KR 1. ECNESROBEHICLIEL
RS U 4 & EA R R K MAL0D 238 FEIC BT 2 I (D & A
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Fig. 1. Length of leaves in M410 and its original variety, Fuji Nijo, sown on 5. December.
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Fig. 2. Length of leaves in M410 and its original variety, Fuji Nijo, sown on 28. March.
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FTORYE), HEMR EFUM E/RER B LO0EMNESRES Table 1io57d, %
B, CITREMNZTLLEZ TS, F/2, R—EEHTLEKIC L > CERIER )R
LB HBNDT, ZORHAIIERERFNICEAMELERL 72,

Table 1 # @84 5 &, —MICHEMEYAEN 213 P EBEKIHL L TB Y, 23 FEEY
PENLIIEABTYMYIEMHET L 2L T3, #2108, 11 21 HIBREX Cld144~150
HOAEFMM T4 Admic L, 3 H28BEMEX Ti363~65H DEFHM 5 AKXKBICH
BLTwa, F72, FEBRERRBIZAEIERCIZHERXIC AT 3 ABX TIHITERL Tv»
5,

MA0IZEFEIC N T TN oBELIC B W T L ERELS 1D L Tv 525 £ 5
MizmE TII L A R L2, BHEMAIBECEAICIE MAODHH»T L AEVD T, MAL0DFE
BREHDPFEMEL Y LT VR BELL 20T, HEMBIEL ko772 TH
L2 Ehbhh b,

7z, WTROBELY, “THORKIZBWTLESRIIE 1%, 5 Ricmd - UEKE
SEML, E2ro#z T3~ MBREEE - TZOBBHICEH %5, 12A5HIEL
JH2BFEZHICE > TN Fig.1 & Fig. 21257, T4bb, WwiFnoEEicswT
b THEOBIEL R MFE & MALODBITIE & A EREVE L TH %%, HIOEKIETIE M410
HHWEE»I8 , FCIEERERNICE 2 2 EEE NS,

KICHEEMIC L 2 L ENDRZOBEILEAB &, B CREMEI; LI L LL2ICLE-T
LL0EHIHELOND, WTFRL Hem THBEDIZx L TMA0TIZIIA2IH & 5\ it
12H5HIEE 0Aid i em, 12A19HBELIBEIEZ 1 ~2 cm &40, 1 A30BE=LIKRIIZ
LAZEBMIZ R -2, BB, BBkl msn w3 ki, B—EEHDY 7T

Table 2. Culm and leaf characters of ELB51, M410 and their F, and F, plants

Culm Spike Spike” Spike Spiklet Leaf length(cm)  Leaf sheath lengthlem)  Internode length(cm) No. of

lengthlength exre- b be 1
(cm) (cm) sion(em) "™ MU 16t 2nd 3rd 4th 1st 2nd 3rd 4th 1Ist 2nd 3rd 4th 5th PIants

ELB51 989 84 181 191 24.0 135 25.6 28.1 25.1 19.3 13.0 12.5 12.0 37.3 19.1 17.0 16.6 9.0 10
M410 781 6.0 09 109 257 12 6.3 11.4 136 185 159 13.2 125 195 17.7 14.5 14.1 122 17

Mid parent 885 7.2 95 150 248 7.3 16.0 19.7 19.3 18.9 14.5 12.8 12.2 28.4 18.4 15.7 154 106 —
F, 1025 79 11.1 175 289 5.2 17.3 22.1 22.1 21.4 14.7 129 12.0 32,5 21.2 17.3 17.1 144 14
F,/MP 116 1.09 1.17 116 116 0.71 1.09 1.12 1.14 1.13 1.02 1.00 0.99 1.15 1.15 1.10 1.12 1.36 —

F,

Normalhomo  90.2 7.3 109 156 249 9.3 19.6 21.0 19.7 19.8 12.8 11.7 10.9 30.7 18.9 15.4 15.0 10.0 49
Hetero 911 79 7.1 166 285 4.5 15.4 19.9 20.0 20.9 14.8 13.0 12.2 28.0 19.5 16.2 15.7 11.6 92
Sul homo 81.1 6.8 3.8 10.7 254 1.1 7.8 13.6 164 164 16.3 13.6 12.9 20.2 17.3 15.5 15.6 12.6 54

t-value® -4.63 -1.89 -7.64 -4.71 0.61 -18.97 -16.65 -10.51 -5.59-4.3310.53 7.85 8.71 -8.29-2.61 0.15 1.26 2.48

*%kk 1S, kkk kk%k 1) G kkk kkk kkk kkk kkk k*kk k*kk kk*k kkkx ¥ 11.S. 1n.s. *

1) (Ist internode length)—(1st leaf sheath length)

2} Length of internodes below the 5th

3) (Sul-homo plants)—(normal-homo plants)

*, * % * : Significant at the 5% and 0.1% levels, respectively
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Fig. 3.  Mean length of spike, internodes, leaf sheaths and leaf blades of the nomal and short
upper leaf plants in F, population crossed between ELB51 X M410.

FRRERS R A3, FRERD S WEERD LD L2 IcE D - 72,

—%F, TROBEENRSIZHOWTIIIEGEE MAODB TIE & A EED L, Sul EIaTFid
FHEAERESMICERBRL v a b, 72, BEBINICA2 L, THNOEFIZIZAD
L1 AT CEREL AR TCHL2ICEL - 72, T IALDESIHET LR RIE
PEDOHILICHNR TR - 722 L ICE B EALND,

ZD kI, Sul BHEFORERRII ENOKE BICIEEORIICBWTIEETHY), F
7z, BEHPELE CEFTHMEZEMRL 2HAICEHETH L L2 5.

KB 2. REMICE T3 LEESHRETEAOKERR

Mg, mEobEE MP), F.BX O FEH (Sul &%, ~7u, EERET) OFBHD
SEfiE % Table 2 12RY. 72, THHDEAEA & Sul K K & IEH K EKO BRI
HAE RN Fig. 3I1IC/RT.
FiMnEgRIcEAL TABE, 1 (L) EHRIIMP L) FolhrgE, B2
BUTFTIRc MP k) R EL Y, Sul #inF3tENE XL T EeEE
BIATELTECY, E2EFUTTRULATNELSMERTE L TEC RO, 2
DFERITEH S (1990) D E —F L 7.
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F £ Sul K MK & IEH R TEERDE LMD FHEDE EEREL T2 L 25,
Sul F TEKIZIEE R BEERICHEREFRZVWTHOEMTLAFTICE VY, FEIIES %
N7 (tE) BKREL, FTHMIECEDITENE ko7, EWHEIZE1ETIR Sul RED)
PHEIZED, BLEUT TIIEIE Sl REDHHEL k-7, BHiMEY R L8 1 £
&5 2 Hifdl Sul R ERDF HAEFICE D, £ IHH EE 4ASHCRTENRICH E%
B3 <, 5 BT Sul R B MERD TR - 72, ZHUCHES T, BEB L UTEEHE
’ GE1EBME—F 1EHE) 13 Sl "D h0 BB, -7, £, B Sl xTD
KBS -tz, —F, BEEEEREICIIEEZIIEY -2 (Table2), Loz
E L Sul BIRFIZ MDD S EEREL2BEHT2EETERLNS, LarLurs,
BB OWIMEBBIZIIEEEIEADT, ZOBEBEFIIEORBTICHL TRIZEASERHL
TwinskRosng,

K3, RBHOBE

135 7% 5L M40 X & Fiio ek BMILIC 81T 2 MBS HE— 2R b2 8L
&2 A, MR EAI;BRES N, MA0IIAHEEELZ RO L L0127 - 72 (Fig. 4). #%
WY &9z, EEEAHE 2 RERICHETRET S V BRIZTFEEET L2 & h b HARED—
F3E2REETH DL, MFEHICTNORERTD 2013 EESHTIC & » THER P TH
5.

Fig. 4. First metaphase of meiosis in the Fl hybrid between Haruna Nijo and M410
(Quadrivalent on the left).

KR4, EHSWR
IMAERD FRIRICBIT 2 Sul, V BLURKE (REL&E~Tr) D584 Table 312

Table 3-1. Combined segregations and linkage relationship between V(kernel row) and Su/ (short
upper leaves)

2

X
Cross VVSS VVSs VVss VoSS VuSs Vuss voSS voSs wwss Total RCV  (12:1:2:4:2:1:2:])
M410XSBON25 22 12 4 11 58 9 5 11 15 147 24.52 51.6% * *
C63xM410 25 16 6 14 5 14 1 13 32 177 22.52 83.2% x *
M410xC68 34 15 5 18 73 17 3 23 37 225 22.23 100.3* * *
Total 81 43 15 43 187 40 9 47 84 549 22.88+1.49  221.0%**
S Sul

* % % : Significant at the 0.19 level
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Table 3-2. Combined segregations and linkage relationship between V(kernel row) and
breaking point

2

X
Cross VVF VVP VvF_ Vvl__’ vwF.  vwP Total RCV (1:1:2:2:1:1)
M410 X SBON25 ) 26 12 20 58 20 11 147 17.79 28.4% * *
C63 x M410 30 1727 57 33 13 177 20.17 23.5% % *
M410xC68 38 16 35 73 40 23 225 20.75 27.7% % *
Total ) 94 l45 . 8 188 93 47 549 19.75%1.75 74.0% * *

F: Fertile plants including translocation homo
P: Partial sterile plants presumably translocation hetero
* * *k : Significant at the 0.1% level

Table 3-3. Combined segregations and linkage relationship between Su!/ (short upper leaves)
and breaking point

2

Cross SSF SSP SsF  SsP  ssF ssP Total RCV (1:1:2:2:1:1)
M41A0 X SBONZS 38 0 0 81 28 0 147 ' — 152.8% * *
C63 x M410 38 2 0 85 52 0 177 0.57 173.9% * *
M410x C68 54 1 0 111 59 0 225 0.22 221.5% * *
Total 130 3 0 277 139 0 549  0.27£0.31 538.1% * *

S Sul

F: Fertile plants including translocation homo
P: Partial sterile plants presumably translocation hetero
* % % : Significant at the 0.19§ level

v T Sul
T 27744
19.8 - 03
- 229 -

Fig. 5. Linkage relation among V (two-rowed), Su/ (short upper leaves) and the breaking
point of translocation (T).

R, MARIT L o TR SR - 7255, TNAIEEEL AT, SHAEOKEL
FrHTHBMZ KD B &, Sul ZFEWEEET V £22~25% (NEFEET22.9%) BRENM
Bfli CEEE L TH D, HEREESEIZ0.6%LT ([0.3%) oMl THEREICHEL T b
ERuNT, 72770, BEAOFTETIIXT X2BEAEEE NS Z Lz X - THBE,HIR
ENDZDT, Sul kEESOWEERIMERECRENIEREL VIIREZVEEZ LN,
2B, V HEEESIZ18~21% (F19.8%) BEDMEM THEL Tt Ron V, Sul
B L UHESE SO BRI Fig. 50k 510% s, 2k b Sul i3 V 2 b & T
BN 20T, ARITE 2 PEERUNDOYERICESEL Tzt AL1IL5,
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Tsuchiya (1969) 13, FEEEHEEET LA (leafless)i2 XAX M, Fro3E, Hiz b
BRI R C % B leaf-less ZBRAK A G T b, ZOERIKIT FMroMEr R+ 2 Mo
BT Sul ZREEFML T 295, Sul BIRTIZHREET ORE® b3 h 08 L, B
B RARAT LML, MR, B L S22 BB L v ol LT LA IR E%RE
BT TIRBEET, 77 ZEN TURBBI L 72384810 38R 595 5 L TESR2
FREOFHICHELEB X RT L V) AL THEEIWL2IC 8 > T b,

A AR O ZEFEILEI, BB L ORI —ODBAI L 7o THREHL LT T OB
WOREERY)EL TREL T, 209 b, Fo@illiz e & 4 2 02 8E Th
D, Aoz By o THREBIC R S 21 L T { (Takeda 1977). #E5EIZH»
TURTEPLIBREZ AL, EE2LHENTOELSH»BRERL k- TFOBIT 8L T
LB - THAS % TTC LW BRI R RS 2 s b n v 3 (el 1959).

KH - &8 (1969) 134 2 0fifREE (2 OfiEEAIFEC 55 288) 55, v
DEMBEFICKAEZ N2 HHE AL, HBREORE <9 — > P BIENEEROTIZH b =
EERBLIC L2, SRS S Sul BIETFIE A A AXDESREORE 9 —> %
KHYT HEIETFTH B,

Sul ZRAR TIIFRBEERMICHRE N2 EROKENE X I FSHEE S0, BREED
FECABREL ) b 1, 28UEC, L Bz - TREIC R S A5 L C b3 Eprm s
BB EWIRE -2 HROLND, b, H1HMES 1 FEH» 000 3 5L
IR RSCENR, MIPEICIIZ A CRE L 2w T, Sul BRI AREREIC B v T
FOREZRFRNCEHET 2ER2H - ALND,

BEM]90cm, BRI 8 cm D T&T B2 12 L 2 AEBR T, E% Kk TEAORES 1 #db 72
N15.68TH D123 LT Sul R EBMKTIZL0.7K &, B LI ERIKD A7 h 5 72,
Lo L, 4 L XOERBOFIEHBIIER20cm FBBED FYLIEETH Y, Z0BE0 1 HFE
K31 ~2KCTEY, 2k LBBEMTIE MAL0DBEATER H 72 1) BB Sk - 13
EAEEbLL o (BH LS ERK).

F7z, RS 1FREIZIZEA ERAD LA (Table 2), M4100FHRiHE 13 5 5FE D #5590
YRR T 5 (BH 5 1990). Z AUIBBMIC BT 2 B RKO EmMED R SR 41
WATHIEICLbEALNS (BELRRER). —F, BHRIHAIC BT 2 ZBEDOER I/
BN, AU EL=ZDDEIEBWTKREL A v b 2F-Tw3, 20— 3 EHE
HNE N LI THEERD D W2 L THY, HIEKELBEEELEL TERL T
A5 Y, BRI BIT 5 MAODBEEDKOEBRIZE GO 2 1223 5 (BLH L KR
£)., Tk wRMIC L - T, Sul ZBEKIIEIR T LIEREMGIC B W T SN %155 WHEs:
BHbH, L I—DoDAY y MIBBIIC BT DESD L DKGDEBD LN ETHD,
INBRBEFFCBTHENLRHFETH S, BE, Ko FRBTIEH 50, BBREMG TR
MAIODTHREXRERFFEL D L RELS LI EXHLA2ICEN TS EHS  1990). 4
LX IR RO TH 545, Sul BEFREAL TERMIC BT 2 /L /X
(BT HITEY, KNEAUEL (HPEELZEICEDL 2 LD TEEEL LN, F=0 4
Uy MEBBINC BT 2 BRIV Wiz iz, WSS (harvest index) A E D, 2N
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EHBIETHDL (RHALKRER),

PRz o A AFRHERIC B 2 R TR o M b, RO AL X 2@ L T
ZRZEBKL T, BROZRPEGERICH L Th 3§81 ThH 5, SEFER X 172 Sul
BRTIZ DWW TR BRI B 2 EHBEA I/ S RO KRR 7 & DR TR % F b TH
Mic@ <z erBiEsns,

i =B

CHRA A LKL L RIS e — % 3T b7z o> TAFII0KR BAEE L 72 #4800
O OB IEIEHE L, FIC ORISR 22 LR KL BB L, #0BERE L EE
AR L 72,

1) ZOEBRETEEROBRNESORIRFFERE L LH LT, MUoBIE, HHc kg

ShEMET A, BEB L OIMEBREBIZ RSB EED L v,

2) ZOERMKIIAELENED FEEIET Sul (short upper leaves AT BERHERY) 10 X FE S

s,

3) Sul BARFILH 2 YeRICIERT 5 o/ V (&) BETLHEEL, FMHARESEE

BICHEP L T 5,

4) ZOERMKIIBHMNC BT B ERBEI/NE W THEE#? D%, F 2 INEERS

F o THEIERBIETEE & 2WRetED DY), F72, REEI DL L, PR AICHE

BT A EhEEINS,

F—0—F Aok, =Y, @E§EGN, REF I

5 B X ®

RHEME - SEEAET. 1969, EREL% 2§ 2 KMMEMOTHIC DV T, TR REOZHMICBIT 56F
& OA38H) ALARIBIACE 7 (1) : 44-50,

Takeda, K. 1977. Internode elongation and dwarfism in some gramineous plants. Gamma Fild Symposia
No. 16: 1-20.

REANZE- AL - SR, 1990, A A AXICBIT2 “ILHEEL” EREAODFERALHIZ. BHE 4000
2) 1 446-447,

Tsuchiya, T. 1969. Characteristics and inheritance of radiation-induced mutation in barley. Induced
Mutation in Plants (Proc. Intern. Symp. Nature, Induction and Utilization of mutation in Plants) :
573-590.

LHIE=, 1959, EKBENATHETICBIT 2 RENEE. BEME 46 1 198-205.
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