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Studies on the breeding of leaf-rust resistant varieties of wheat
by the hybridization, interspecific or intergeneric

1. A successful transfer of the leaf-rust resistant gens to common
wheat variety from Triticum Timopheevi

Yoshio WATANABE, Koichiro MUKADE, Masao YAMADA, Syozo SAITG,
Kijiro KokuBuN, Kokichi TAkAHASHI and Hiroharu TAKAHASHI

1. #& EH

bAEOABE A, Teb btk - Bk - e
DIFEMITIINERFRORENFELL, FETFLL
DOHIRITIRFRE DO R L TR H, Zhicxd
LETHNERAFEOFRARROBEL L 2T 5. e
E0E19504F, MR BRIE MR o B B A bR UL
BRFERRBEMRR CRFRWREIFR IR TZO
Mg LR D T biTis 27, Lo LBESMEoSix
R DO RIBFREICH LB 2R T o2 RH L
Bignicd, FHFDEOEGHEMEAVTIRD
LR IR & O E 1B DI OR T 0
BAXRA S LRA, FOEIMOBFELTFET =
— /N (Triticum T{mopheevi Zhuk. 2n=128, AAG
G) ®BAY. AEIfEr v 7OEAMET, PMERBCI
EFLWY 7 AGRAT A L EBHER - KRR
Ca/hEoBFRECT LSRGy R T 52 &
NHOBE-FEFEEOEH LTI B2 bDTH B8,
IRERKE/INE & OTMIED TR CH BRI MGy
BL5 ETHTPOEHIVS B LTI LT U e,
F D#19394F Pridham (3 §{5%/N 8 01,57 #f Steinwedel
EFET7 2 — EINEOITHED S BER - KFREZC
LTRG24 % du il “Timstein” OfEH 2845
L, Suanps (1941) b F/oF =7 = — E/hEOEHM
Z & h At vulgare-type DAL EH LT 5.

Lo L OB RZICHA Lic 2 h b i &R
DRBEBE T CRRFRH LR LB & X2 7
V. SHIRRFIREICIIBFHRE & FRFEE0SER
» D HIRIC X > TH T %4 f8E (physiologic race)
DAY RICT 570D T, BATRARCHHT 4R
B2HEE LTEBRE M CuniiFiudinbisne &
RHERLTWA. bbb BFEERE LSRR 03z
Hens CHALH T I BRBG TTREY.  vulgaretype DRI
BHMMELZERL LS & LEROMEABITOWTHEM
PRRLTEY, BEEDOFRO—oh LHET HHR5%
FRIBEPIME R 0ME S M e D TF DHFRFBBIZ W TKIC
ARB.
AFRETCRLF €7 = — ENEOETLHIRT
SNBEFHETRAR SIS, AicBhEEh
BT R BOKE AR+, HETAESEI A L
FHREROKIER E LOSELFEEEY L2 bhic kM
R EEAE ML L TR LM 2 &5
5.

2. MHRRUAE

BEs/ & (Triticum vulgare Vill, 2n=4)2, AABBD
D)t 7 = — /& (Triticum Timopheevi Zhuk.
2n=28,AAGG) DOFMIZHIC & » CHRFHREHMEMHAE
HERT HITEE L 0B EO—BRE L TR O
TN ZMA S &L, B NETGELHER LT
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T DRER G L CGRILRRFEREH 4 5 £ 8791,
1955) 23, ZZwZhhbib~XX ) T 5MBHEEDH
D7NY 1 ERRRELFE7 2 —ENERTERBELE L
THELhCHEEMEORNRT, 1EZ7AY 1 BTRLE
HLILODOHMTFRTH Y RFMOLHEN S 6 RE (By
Fs) w5,

A Y ki FARRIK Lo % L.D.Cua K3
# ~>T 0°C DKTIBHEATULIEL,3 : 10 acetic-alcohol
TEER® Lizcb D% Warmke KHhic# U T Lo
UEEA % E > CHREIURZE Lic.— 75, TEM RIS : 1o
acetic-alcohol ¢ | BKEE L 7L 2 — AL THkilk L,
5% 7 v 2 — o THBE Lich DIz oW TR Belling
@ iron-aceto-carmine & X % 7c3 ) DI EA KD 7 +
ANT YREI LB LOL LEARIE > CREIBIZEL
fo. fiEc ik Eruma B4, FIGIFE #f B i
Olympus 35%# ] L7z, e s fath 3 &/ REDE 1 - 82
IMERZT DFRBE TR L.

IREFIRC T % HMEREA M DIEHIME OB 12 TR HT
& BRI & OWFTOWTT 27, FRIEHME
1 ERTECRB L7, baECsid 58
IRFIR A O S FEY: DM\ A BRI BT R T %
237\ 1@ % “brushing method” iz k b #:66 L T
E Ui & 1o, BEHHE : AT c Bic £ 4 A
TARBZEE, ILFELILIETE 1 21 B 2R EMmE:
BHHVIEBEIC L VB L2fEY € =— Tl S ik
THE Lic. WIOhoBHAabEM%I08 75208 28T
WP & 0 RYH DIE 24T, R=48H¥: 0,1,2),
S=FfEmtk (3, 4) ROX=xx247 (A—FER + S
HREORMARET 5 D) D 3 Bffichl TR L.
e, R& LcdDOKMAEE L FaFHE 2 AT Y
O LIhBLDTH2of. FICREBEBTIZFH» D
W L< #% 7 % dhfli “Pentad” % spreader & LTAR
THREBHOME® % LGRRO—B & L.

3. #& S

1. REEERLOF ) DM REFEBIEE

1952468, 72 1 5O M0 /MECF €7 = — E/NE
DIEMHEL LTIIRL GFRIABA 27.35 %) DMfixT%
B, FEKY+— vRERLTITH (BH54A18.28
%) DRF#ZL. ZhnHER LRMICHE LF Y
(X14EE T, BEIMEBUCKTT 2 MEARBA124.12%
LELLLEWELRR L.

F 3R C 2n=35 %R LB Sl BIRE O B tafk
¥of, 14+21=35c—FK L (B1RD) .
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3
Fi(7 v 1 B X T.Timopheevi) & 7 Difj
B aiag et (Rimnkiia)

Fig.1. Somatic chromosomes in root-tip cells

of F,(Fultz No.1 x T.Timopheevi) and

of its parental species

1 : Fultz No.1(T.vulgare Vill.) (2n=42)
2 : T.Timopheevi Zhuk. (In=1728)

3: F, (Fultz No.1x T.Timopheevi)(2n=35)

#1% F, (72 18 xT.Timopheevi) @

M I B 2R @ hEAR & X OB

Table 1. Meiotic chromosome configurations

and their frequencies at MI of PMCs
of F; (Fultz No.1 x T.Timopheevi)

¥ B kK B A& B | B
Chromosome configuration ‘ Frequency
2m + 8u + 13 15
lm + I9n + 141 10
2m + 10 + 91 7
2m + T + 151 6
3omr + 8u + 10«1 5
3m  + Tn + 121 5
10 + 151 5
I + 11la + 101 4
1la + 131 4
lm + 8ua + 161 3
vy + lm + Tua + 141 2
v + 1m + 6o + 161 2
liv + 90 + 13« 2
Jm + 90 + 81 2
dm + 6n + 141 2
2m + I9n + 1l: 2
1o + 100 + 12« 2
lm + Tu + 181 ' 2
9 + 171 2
Others
2t ‘
Total 1(_]_()
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r. \

w2 Fy (715 xXT.Timopheevi) k-
F Ot BRI RIS RE 1
b oY AR (1~ 3k
(&L=

Fig. 2. Ist metaphasic plates in F, (Fultz
No.l1 X T.Timopheevi) and its
parental species (]—3 showing
microphotographs)

Fultz No.1(2111)
T.Timopheevi Zhuk. (14 11)
Fi, 2mu+9ua+111

Fy, To+21¢

, lm+10nm+12 1

Fi, 2m+8m+131

Fi, 3m+T7n+121

Fi, liv+9ua+131

Fi, liv+2m+50+151
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TER BRI DR 245 1 5 2RI 381 % Yutafh i
A EFOHEARFRITE 1 RXOFLRDOLEEHT,
Fglic Emmer fio/hgEw fivrc 5 B OSE &k
U AR U, LYtk & Smg a6k, Fchiss
FE UL BRI NS. BEARERD TERICEREL D
£—Fit 2m+8a+1311@dH h, Emmer f/hg b D5
MR A SN HHEAE A4 +7 1 23 PMC &
1 HBBE I high 2. POhOEEIRBIE 2 &Ky
25 E—RW ST, 1 lg Ok 8 b B2 E DR %
PEELUS 13.26 AR TS, TR ERIE LT 2 Mgtk
WA te h RO 4 S 1208, F158.33L7¢ D,
Ko K4 0 “open bivalent” 23 A © “closed
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BRI hrc. #1825 E LR O hif ROEIE S
CHEIBECTHR S h, (68 4 5T MR 2508
UHBRIER L A P FoESHRINGE 3,48 3 K),
SOXS IAERE LTIER Rt 21, 13% & Hidd TRV fifi
R L, PR TRy R L. Lo Ui
HERCEF IR BRE% b, Fy 40352 MEC RGO 7
N2 1 FTRURHER T TR (FRE1.99%) OB,

HOERERBRBH RS 165

AR Lic & 2 AHM D 1.12% DR KA ATt
ZHITED Fo fiF T, BRI L CH 5 RE
SREEDTERIERNCT X > THRS S M Al AR LA
-+ (Natural backcrosged seed) LEx Hh 5.
FioJR i U CitiBl orh it 2 =323, BEdkEs
i, ¥ EOBHOHFHETF T 7 x — E/NFEIS.
KBRS LT - BRIE & bl a5 L. Fy

FifiT28% c Lokt Fi OBt &ibT  OXEWELERME KT IS 4RO TH 5.
Fi(7 12 1 5 XT.Timopheevi)d> MILic 3s\) % Yetifk DFTH)

H 2R
Table 2.  Meiotic behaviour of chromosomes at MI of PMCs of
: F, (Fultz Noleszopheevz)
AR T }1 | =R 7
ﬁé\Type °f} - i | Eorotar | M
associ | 1 = | ota o. of cells
\atxonl I j *%*&A mﬁ,ﬁ%A ] at mw v v ' number of‘ observed
Items I ! Open | Closed I Total ‘ blvalents‘ :
researched | bivalents bivalents - 1 calculated o
Range &—21\ 1—10 | 17 —12 | 03 | o—a, 0—1 |, 71— |
Mode <13 5 i 4 8 2 | 0 7 10 ; 100
Average 13 26 4.86 IR Y ‘ 8.33 1.49 |0 14 0.01 | 10.12 ‘
* Calculated a trivalent as one bivalent, a tetravalent or a quinquivalent as two bivalents,
\re_spectxvely
F 3K FrlomBlolil 4 5 P05k
Table 3. Frequency of micronuclei in pollen
tetrads of Fl and 1ts parents
CEMAS TS (7rv e F Triticum
Number of micronuclei |[Fultz No.] *' Timopheevi @
_in pollen tetrads ) ) B O
0—0—0—0 559 21 558
0—0—0—1 3 71 2
0—0—1—1 1 93 3
0—1—1—1 0 48 1 g
1=1=1—1 0 19 0
0=0—=0=2 0 9 0
0—0—1—2 0 23 0
O=l—1~ 0 18 0
1—1—1—2 0 13 0
& 0 195 1 I FrolEm 45T
= 5 Fig. 3. Pollen tetrad of F, plant
Total 563 510 565 :
n4elonc index (%) | 99.29  4.12 98.76
Ak FoL Wi B o WHH O KK
Table 4. Comparison of some characters of F; and its parents
S WEAN mm R B RRE L R NEE| & %~ 5 EILOEE
thma | B R g R o o e e ow e w BLERERE
fii 4  researched| 20 Culm Spike | Rachis | Number of Spike Number of Awn hairs on
Plants I length length' length | spikelets |density | spikes I length | leaf blades
[ cm Tem | cm | | \ | cm | 5%
Triticum Timopheevi 28 = 121.7 ‘ 5.1 [ 4.0 ‘ 24.0 | 5.75 16.0 5.4 | procent
T.vulgare Fultz No.i| 42 146.8 = 10.8 9.3 | 20.4 2.09 12.4 Li | apel
F, 35 139.1 038 04 218 612 2.7 | pBl,
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2. MREHNAORFBREIE R
& O}fRIZFE RIS

1 EE L X > T Thio BiF1 fiF25 6
kDR BiF MM w B Lichs, LRI B % Fi
W O BRI B U REYDER % b BEIC LTRE
REPEARE Lick 25, B LHEI RSO
A®EFEEORVE® (UTORUTETF» A EETE T
SR OEs 2 ki T Eien o7z, Zhd BiF i
DMIRIFINBEI L T8 2708, B GRERFHETE2
(5~6) : 215—222, 1954) OFERKROMBMEE OBILE
FEEH WM LTS 2n=40 7o\ LZ ATV
thfx b o Twicz tEBbhs. Zhb 2 EEOHM
KA (B Fy) YO IRESSMARIC X 545 2 AR LA (B2
F1) L FRSDFRERR LATEMC X 5 R BHREN
Y DOWE 24T 2 1SR, @13% OF R o e
L IREEEE, 7100 BF RUZOFHRS RO

HTIhYERELE. SRz zhnbRitLd T
O OEGOBMTHRTH » HHEEZ hic FTF
DR 5 = & &3 % ((Fultz No.1 x Timopheevi)
x Fultz No.l DEg5].

4, = o B F\FTF—@n#HEx@DTh & HKT
HEHS5ROLEBHT, MBS OEFECKWTOR
@Bl L, Bheh, ARBREHNE: Lk (AR
ORR LM X 5METRd) KkuwT>Thi.

XTOI kK LB Foitt#ix 149EEE b h, hb
et LT O R D 4T > TR HUE 2R
ELIRER, Fii TR %R Lich Rk TE
Ptk 2w Lic b iz 2k, d6fEkic 3 Eieh ~ic.

 DIE: AR Licd6fifk o BiF, @R+ HERE
CRBOH Li-BEEConWOnEEFHELCE IS, b
ShOfEED 2n=42 % LiEFRTEWREER TR
L (E6eRROCELR) , MIOREEDOER SIN=42

% 5 & EHMAT U BIF il 2 k0RO LK

Table 5. Comparison of some characters of 2 B,F, plants resistant to leaf-rust
— A & W H_ | B o
o Items researched | #H%& ﬁ E g E ﬁﬁ ﬁh £ Number ﬁ " K
i} L] Indiv. | Culm Spike Rachis I of Spike
Plants - = ~_ no. length length lengthﬁi prkelets ‘density
! emo | cm | ;
Fultz No. 1 x T.Timopheevix Fultz No.1 | 2 75 | 15 64 137 1.98
" " " 6 107.5 | 125 | 115 | 2044 \ 1.70
L a @ | ok H % wlm me & & =lw @®
Embey ghmes  Empty R &!g BM om|E e B FE K
£ X | \ glume @ Awn } Shape of‘ Number | Number | Glume | Glume * Keel
Length | Wi Wldth | index | length| spikes | of tillers 'of spikes | colour L “hairs |
mn | | " | \ } ® B | ' ’ 7F B
.83 340 | 434 33 (Rod 36 i 2 pR brown Dhant e 0,
| ‘ i ’ 78 L
B3| 335 412U 06 Sper | M| B yelow | Absent ’p?oar:xlllz::‘nt
—- M0 bl T B OB B ® A ‘ R O
Per spike 1 Seedling resistance | Adult resistance | In natural conditions
O K R XTI I AR %Eﬁ?ﬁ&\%ﬁ
No. of seeds Fertility | Tnfection = Reaction | Infection Reaction |Infectiontype  Severity
. set A-___v‘v_ _type 1 type R index = -~
02 | 066 X | MR 0 R 0.4 | 1
| =5 { [ ANER*
15.4 37.75 0~1 ; R ¢ | K 0 unknown
- g 2 m R L % ¥ o
ond back cross
1 ® B &M A BR/INMER | KB ARBE
Variety ngme of No. of florets No. of seeds Percent of * HELITANTE LHIEASRE
~_pollen parent . pollinated |  set seed _setting Severity could not be determined
| |
F WA A K F because of the leaf blades being
; 13 | 1 5.56
Nanku, ¢ knmigi ‘ ‘ withered up.
" ‘* 11.76

136 ] 16
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% 6 £ BiF; ETEGORGHEK L TEEAR
Table §. Somatic chromosome number and main meiotic
configurations of several B,F, plants
———————————— o I E== Se—————— :‘%*'6’ 71‘@“ —— ==
2n | 40 4 [ 42 | Others Total
x B @ i} ' i '
Main meiotic conﬁﬁxration f 20m W0m+11 ' 2l | 20m+1f* l -
| ‘
| |
Frequency 1 1 4 ! 5 | 2 12
* QeI TR
“f” denotes a chromosome fragment
BT BFRoEfittEGoR_ED LR
Table 7. Variation of fertility of leaf-rust resistant
plants in B;Fs population
- o ] 7 = <y) . e e
g B X A %Seedfertili% K l W 3
Class of fertility ; 7 7 5 o EUndetermmed’ Total
* % | | ;
No. of plants ’ 3 5 21 10 1 % 46
% | 6.5 10.9
|

58.7 21.7 | 2.2 100

LA o R
400 G0 agy of B

0O 0%@@ NONSH

v@@%ﬁ 4

[ 4
$F4X BiF e a oo EEEAR
Fig. 4. Main meiotic chromosome
configurations observed in
several B,F, plants.
1 20 2) 20m+1ts
3 2n 4) 20 +1f

DEE T2 o F/2X20a+2 1 ZHKL, B 19+
41 R LI T ELSBREE L Tuvies, il 1#
tho B \Fy ¥ ik L7z BiF, S o thii 2 A

THEENR MDD U > THH LT 5 & &9
W OBR LERAET 52 & L Bbhs. B Fitr
RICHEATEFREZELLAEL, 80%U Lomkits
RLICHDHRED% HE LT (557 %5).

CHEFICHM LT BiFs #4385 L F M &
> THRFRIBETM: 2 BRTE LIckE OB 8 %), Eiitkico
WTERE L& Bhh s REN0RHB SRt Tib
H FTF —6—30—12 - —6—48—21 + —6—53—24 - —6
—103—33 - —6—105—34 + —6—108—36 - —6— 112 —
37 « —6—117—39 - —6—124—41 RV —6—129—45T %
D, ZRBIEOWTHE ftE W 0N BRI X 5 Rk
DEFHLXWE L. ThoARHKIShbFE7 =
— ENRCUUTHBMME LR Lchs, ZhstoReEcF
W R R R 2 78 L7ens, HRIEA DL 0pns
27D T hdBEAFH ORI 72 (FTF—6—4—3)-
ZhboHs b FTF—6—48—21 « —6—103—33 %0 —
6—112—37 & Y L TZDETFHEEIC ST 2n ¥
RUBRBABOEEE LT A FE LIS REE IR L
B DT, =00 GEDI, n=41, 41+1f, 40+ £(f
YEENH) R TEGE RE S (B5K), FTF
—6—103—33 %" FTF —6—112—3707 Zffic s\ C
BCRBMY DN A S of. FBBEEEIH »7
PER Ui 3 BtficBI 3 5 h FTF—6—48—21i% 2n=
DRIZREFELTWBE L5 B PN S,



3 | = = 5&‘2 %&
H L etk 7| Infectio
: Plant |
Strains | No. | R X |
B,F; FTF— ¢— 1 19 4
3 2| 4 151
4 3 81 94 |
5 4 35 80
8 5 29 68
9 6 — 18
17 7 27 99
18 8 — 83
22 9 28 21
25 10 74 17
28 11 60 71
30 12 15 — |
31 13 8 15 |
33 14 36 65
34 15 4 4
3 16 1 101
i | 11 56 50
42 18 — —
4 19 — —
45 |20 14 79
48 21 125 -
0| » 98
51| 23 119 8
53 24 122 —
55 ‘ 25 100 3
63 26 79 25 |
74 27 8 94
7% | 28 36 84 ‘
80 29 76 2
83 | 30 21 76 }
91 31 62 2 |
99 32 — — |
103 33 66 — |
105 | 34 62 — |
107 35 3 5 |
108 36 90 —
112 37 53 —
116 38 300 14
117 39 88 | —
120 | 40 16 92 |
124 41 113 — |
126 42 101 20
127 43 57 16 |
128 | 44 28 42
129 45 217 —
141 ] 46 — -

r ®

# JE

Frequency in

MR X 2 /N EARTIREHIE S MO H RGBS 5 5%

8 & B\ F3—FTF 46580 RS A
Table 8. Result of artificial inoculation in 46 strains of B,F;—FTF
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configurations of several B,F; plants

Table 9.
2n | +1f
Cl i f
Main meiotic configuration Yu+2rtl
(FTF-6- 48-21 —
FTF-6-103-33 1 \
| FTF-6-112-37 | ==

41

41+1f

200+11 20n+11+1f

[en

z
|

|
|
!

fii

XI.

Remarks

45

o2 hif:somewhat early

| "% not germinated

¥4 not germinated

# 9 %  BiFy @ FlAkOROMAE L EEEAM

Somatic chromosome number and main meiotic

"

¥y4: missed

"

42
21n
5
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3 4
# 5 ®  BiFy MICH i R B AR (HMEIE D)
Fig. 5. Main meiotic chromosome configurations observed
in several B,F; plants. (Microphotographs)
10 21l 2: 20m+11

3 20m+11+1f 40 9u+21+1f

10 &  BiFs #FHkOYROEEAT L 2 0BIE

Table 10. Meiotic chromosome configurations and their
frequencies at MI of PMCs of several B,F; plants
Y AR o S Yy
i b O 7 N S . | #l J& it
Plants | P:)ao'_'t " in Chromosome confié,uration ; Frequency Tgtal
FTF— 6— 48—21 17 12 e % 100
FTF— 6—103—33 = 4 41 Ao # 100
P 200+1r1+1f 90
|6 | d1+if 190+3c+1f 10 100
1
o w ‘ 9ua+2r +1f 68
e 0n+1f 32 =
|
FTF— ¢—112-37 8 2 B g th
| S ——— e g e e Bear is o
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Yufa fhfior Ric 3 5 EHEF Ak oW T Ml oEAT %
F52E LfS 10K R Licad, 2n=420 M TIX93
%L A2 n OE WS F LIER GO Eh K D2
7Eus.

B,F3;—FTF 04 Z 0O EZERRBR D 7 1V
Y 1 BB TS 2 F AKX > TEDHE -
ROEE - HESWANWAT, HILFE7 2 —E/PhED
el B MR A R TGS R BUIEREE, I
B RBLTWBONEEEI N, BUADHETLE
ROMm»ELL, BT 1~6SOMEERL, falkd
MR X DAL LTIV A L DD26~91% & RE IR

RLTWE, ZhbIRHOKRBRCH T HEBTD
B OB R AL D &, BiF, OBE L AR
IR EEETE 2R Lichhb b TRE TR Y
SRR EEOBNED b, FcR4eHO
DiEk Ui FTF—6—4—30 1 Az 2MEh o3z
MaRL, Foft FTF—6—103—33 - —6—112—37Ic
BULTRFREBEGEOHBINS  Zbhie. BiFitfT
TSP - Rtk - BiFelE - BRORTRIFHLE
b s A FTF—6—48—21TH b, Fili - RiELE D
CEEa AR L, R L7c33 Bk oFafitkix 76.95
+1.4810, FH%5328.32+£2.1125TH h, BifedE "

FIRA B, F, #HTEEOR AR R EFEAT
Table 11—A. Somatic chromosome number and meiotic chromosome
configurations of several B,F; plants
2w mEEr | onE A B ey
. Plant = 2n —— romosome contiguration | No, of cells
Strains no. | 2Un 201 +2 ¢ Yu+dr | observed
FTF— 6— 4—3—13 | 1 42 41 7 2 ‘ 50
‘ 2 42 50 — = 50
3 42 45 4 1 50
4 42 46 4 = 50
5 43 = — — 50*
} 6 | 42 49 1 = 50
i T 42 40 10 = 50
! 8 42 50 = — 50
9 42 49 1 ‘ — | 50
10 42 48 2 ‘ = : 50
|
FTF — 6—30—12—19 1 42 41 8 ‘ 1 50
2 42 | 33 i 16 | 1 | 50
3 ‘ 42 | 48 i 2 . — | 50
4 42 45 5 | = i 50
5 42 | 48 2 | = I 50
6 42 ‘ 49 1 k == | 50
7 42 \ 47 3 ; . 1 50
} 8 42 ‘ 48 2 — 50
\ 9 42 43 7 ] = ‘ 50
10 0o 4 30— K
FTF — 6—48—21—17 | 1 8 e )
2 42 | 48 2 = [ 50
3 42 44 6 ‘ S ! 50
4 42 | 43 7 \ — | 50
5 42 | 43 5 i 2 ; 50
; 6 42 48 2 | — ’ 50
3 1 ‘ 42 | 48 2 j = 50
L 8 | 42 ‘ 46 4 | = 50
‘ 9 ' 42 | 45 5 | = 50
{ 10 | 42 | 36 11 ‘ 3 | 50

* ZOEGOREOAEERT EFIETRDO LR D

Meiotic chromosome configurations and their frequencies of this plant are as follows :

Im+20um- -+ ---38
2t Lpevecececeees 8
20+ Jrcceeeeneeee

Ime419m + 2y 3
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el “B” ofEthy24fEE (16:8) &Fh T, H
RBL TR Lo E T EEOBEELHRL TLD
LOFRFREDO LB RTE Lick 2 AKRITHIL5A « 6
ARUV21BTH Y, ZoOfft 6B+ 9B - 21ARUITBD
FEESEN DR I .

B1F3 #{R T L1174 5K B1Fy 118057
HMEE T, Thbie 20 TRFFRIETY - kRO E
PRETH L LD, —BORFOETEETOWTH
Ak DTEN R T TR ORFIRETIMEEBRE OBR,
B TSI &7 Licichdsds 53 B Fy QTR
fER A Lo R0 3 RbET, fudiEditkic o
TEELIODERILEINS.

H11%B

MR A BB IR AR HF TF —6—48—21—17
(HTEEEE RN Tt EfaYE: 87.73% %R L, ifiH O
EEdCER) &L 6 RF60MEMIC DL TT 2 et
Z DREFIZIn=DEF Btk %%  HTH T 5 Abf & REL
a2 T B R E 2 BCH i, MiZELEILER
—AR, BEYA—BrnFr. Z0HEL FTF—
6 —48—21—1TIXMIFEFAICREL T B Z L ®R LT
W5, BRIKD 3 Az -Shb EBHE TR A
FH LT B 235 FTF—6—103—33—6 O RHFiC T
W T Ykl - (fragment) it RIY4Efk (isochro-
mosome) AT AHMEENEEBEINTVLDDHNHIL
2 (6. #:3 L760fE{A-h monosomics (2n=

B Fy HTEGOREELEAT

Table 11— B  Somatic chromosome number and meiotic chromosome

configurations of several B;F, plants

WO | misssia

% # | WfEE
Plant 2n | No. of cells
Strains [ no. Chromosome configuration | Frequency | observed
" FTF— 6—103—33— 6 1 W T . B
TR T ST 20a+1f l 48 ‘
2 A 9a+21+11 |2 50
4 | 4+1t
L™ 22
s arie R i 50
7 | Al+1f
8 | 42 21 ** . 2
9 | 4l+1iso---- {20u+1x+1 iso 44 50
10 | 41 19ua+3 1 +1 iso 4 |
FTF — 6—112—37—12 1| 4@
2 t 42swsms vas s i 50 i 50
3 i 42
s o |
v 20t 46
E s onis 4 50
8 | 4l
9 42
10 41
I
FTF — 6—117—39— 9 Y
2 |42 a+1f | 37
3 | 42+1f--"~'{20n+21+1f | 4 ‘ 50
4 | 4 Im+200* I 9 ‘
5 | 42 ‘
6 | 42+1f 1
7 | & f2ln+11 ‘ 32 ‘
8 ;43 Y 1m 2010 | 17 | 50
9 42 Im+19m+21 } 1 ‘
10 41+1f£ |

* MTE-AMEA LT 2{Hid B\ M E R R T A4, HO2{Mid 5\ ik I fliffafkiivbiicu.

A bivalent or a trivalent being formed because of a fragment associated, they are

different from a real bivalent or a real trivalent in content.

ok [EYefafk (iso-chromosome) » IEH Rfafhp A Lzdb D

Conjugation between iso -and normal-chromosome.
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41) (X 4 ffifk, trisomics (2n=43) 1 2 EAEBE S,

QJ@ %@% METXEDMEL20m+1 1 AFEBEHEARE /> T W
%%@ i LA EE T +20uiCE— FEFT5 40 (FTF—
6—4—3—13—®) L2u+li1CE—F&HFT % 4 D

(FTF —6—117—39—9—®) & 2 fiEIc S h 7= (8 7

RD. X5 iRtk B 5 5 i BiM R A 75%
TE2OLNDLDTHD, Lib i iyt

W %d @ LAk LEES, MhoRBHY & & L ICHME LOBAND

= URERXINDRELDTHD. &5 LTHEESTTY
@ ,@5 C R E B ICHRFIRICH L CRCEPIME AR L, BaEas

i < JBEFEA 5y e FTF—6—48—21— 1T AT A8k & L
TEE, Z oy b Efetk DI 108428k LT+ h

%6 B.F, HiMicx mu‘;ﬁﬁlnliﬁfg% 26 BiFs AR L. = ot Ti10R# T~
Fig.6. gnFlso;:;(:mosome observed in a TR BN BICk L s L, Mt
4

20 +11 +1liso. 2 20m+(1+1iso.) 1 b 2L R TR L CHied THRIE LI T iREE AN & Lo
8%, g1okic BiFs—FTF—6—48—21—17—2 o3

@)@ G@Q@@ 9 BRI WOV Cr2F, + OB T
{»}9 @% DL E LI 8 RICR Lic. &9 Rtk
TR SBICH T 5 AR DT it RO D Kt % 7 U te
LDTHE (747 1 FI3EREMN Bicxt L1

itk &R 70w SBIC X A KIGA D)
C? S Thhbiul 2 E THREFIKLSN O/ ED#IRER
] 9' <> O AR L HEA B LTI & AR, B, Bt
% @%5} %?E AT 2RI MR O A 8 RI21 Bt 5 i >
WTRT B K E >33, = 2ic FTF Lo 5 Fhimkic st
, , UIE DIEHE 2 R AR B D10 1 DT H 5 2%,
e e TRLER NSt R BuF . R 405 L 1= 1957452 B e C LM A 4
Fig.7. Meiotic chrorr;;(;some configurations KA D FEAUE A Bt s = e BEFR BB E 1 K
of trisomic plants appeared in B,F, L., FTF——6~—43—21—17&1(§&5FTFV)ﬁfr\\{;fmi;;m;

generation B QX pute.
10 lin+20n 2: 2ln+1g

12 % FTF—6—48—21—17—2 ® * ¥ ¥ H
Table 12. Main characters of a strain, F’I‘F~6—48——21—17—2

R M ﬁﬁﬁﬂlﬁld\mﬁ Tl "‘pﬁsg‘fke') 2 = n =
Culm Spike Rachis | Numb Spike | Awn = - N N
length length length “E} er density length o_’}E ,off& P;:rceng%f “g}be' “'ZP er
- . |spikelets| seeds set | fertility | tillers spikes
cm cm em | cm | %

142.4 11.6 10.4 20.0 1.84 0.7 33.8 | 84.58  29.3 I 27.9
,—*;tf = T?,r%jif‘,ff ?;7V: ,7,,. = ,A}W f{l e 2t Aj'-ﬁ-—,:_
f# i) fr B | Mo B fE % L L;afrust res:s_tagcg [ 73 i

Glume " Glume ' Spike - Degree of | F i & | Stem-rust
colour | hairs - form glume ‘ Seedlmg Adult | resistance
| | ' adherence | |
ellow sent “Rio‘ 7asy | resistant | ﬂres1stavn_;~ | urscepn?)rlgi _
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PIP-21 2. Mmophesvi

BN REVNE (Zrv 1) LFE72—E/N
AEOFMHMEM S5 5 vulgaretype
DHRFIREHE A

A leaf-rust resistant strain of vulgare-
type derived from the interspecific
hybridization between common wheat
(Fultz No.1 ) and T.Timopheevi

Fig.g.

4 = =®

FE7 2—ENEFZa—-AAUES 2 -2 TOMEK
FiC, an=28% 0 fARFICIRT 520 2 K/ Lix e B
¥ AGERAL, Bura vz v (T.compactum
Host.) I CHR, FEXAL, EHOREI DT
¥, THMREE < BEFREE, Yy b ESEAEL, B
MBS LR B R b > T b, L LAY Y
MICIEH Sh 2 BRI « RN - AR - AR
BNEOFERECH LTHE LWSHIME AR T8 &
Z. JUE (1958) i X iuEb 2 MO RGFR ML - 2 -

5+6-9-21+37TRUU5D 8 FtiD 4 EBENFFAEL,

FRIEHE DR & s B U 2 3 RERIRF21 > “Biotype B” 24
LR <, JEHdEs HAEERIC T > TOT B Z & ARERR
XRhTED, oS TONEDHEMLhENGRE L
TirbtuEie bbbl Th 5, BERE WMo T21
Bioxw LI iR T4 oniied, bhvbiud itk o
WA 2 4 %% Triticinae N o T &% ¥ 4: §6, 5L,

Triticumjg o 1 £, 7T.Timopheevi Zhuk. AP\ Tu»

H16%

a b [¢ d
FIR AFIRMEERER S Bicxtd 5 FTF At &

ZOWMBLS FHIW O RARIE (f & L
TH v 7 anFueitE)
Seedling- and adult-reactions of FTF
strain and its parents to a race 5B of
Puccinia triticina Eriks. (arranged a
variety, Nanbu-komugi for control)
1: fii)<)t (seedling reaction)
2:  BAAIE (adult reaction)

a. T.wulgare (Nanbu-komugi)

b. " (Fultz No.1)
c. FTF
d. 7. Timopheevi Zhuk.

H. L Lbhbhod > ThWHARM I RED 5 H 7 £
Y A BEA Lo Affi—HE21 Bic sk LT itk &
K E KB s B 5l 2 oo 2 o,
Fotfi— LB A kT e, EH AT A
T 2 & RKG AT O RIS HE A & 1 5 OAREFHFEHITEIN
FRBEHCHAL LS ERR . §EK C OMlifffE DA HE
TS THEETHA L Eh, FE7 =—E/NERNEL
Ml N E AT D E Fr R FRA ks 2R
RS, L OULHTILF €7 = — E/NEOIER
8 VSR R N DO REIR Tk & REEMR Ligu ebic
MM FIE ORIV E Wb T eny, TOHK:
TR ORI A U b (Kostoff, 1936; Hirf, 1937;

Pridham, 1939; Love, 1941; Shands, 1941; Allard,

1949) , bhbh b EMSho st bRE F %
B0 B DHERT A BB A D TR A > 7o (P, 1953;

PEY - EE, 1954; ¥, 1955) . Z Zicik ot FTF
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Rz 7 v 1 8 x T.Timopheevi DAsHEH HEB BRI
LODHRNRTH 50 Z O bYMEERBEAIT4.12% & 18
DTEWEZT LT,

F1 OR#HSZUEEBlic Emmer f/NERAVE
EHERICA~E L ARAIT, RIBTF~OREEOSE
ATEE L VERRILB LAY 0IcE L, Fixd
ST ELAMARELET S, £ OMUMENE S
TH% L5 ZOHBE DM ORIBTIXZRIBAEL b
DREGECR LTS LI X > Tl ERILHAS
B\F, fiT%#8%zLnT&i.

F1 e KRBT HARETRE T3 L Ekic
L2 TERXDBH, M) OBRECEETS.
- S -7HE,1958) Lic & 5 e RiE ROt
M I5HERR L ZHET THHLEL DD, BESE
FINETEDTEHO F ORCH{HT 2T >CHME
PR LT E ek Licflizbdn 2 Bt e, =0
5 BEBICE L7 b DI = o o 2 o X T.Timopheevi
O Fr gk Ui 1 EfkicT £, Lad E02n¥i369
%z LEIBBC RV BB TR S W CIEEEMC X b
ZFIhkbDTHS CGRER) . M55 LERO
Fi1 2%, ZOTEMREMN 0 2R LA L 0 ITEVIE D
3o DB RIE U C B Al & 2o i3 TER
X > TR EN5B Z Lz, Watanabe and Mukade
(1959) @ T.Timopheevix Secale cereales>“open Fa”
TRFMCERH SR TW5., HRE LM - h T
BRI, RBFEIEIRE I Wi Bk o @Gk
ZERROMh2TUhicu.

2T, BiF; #RTEHAM 2R Ui | B EREE
TR LAc#E L b D o iRiBHit o Eki i e
BN, HEC L >~ TERIMRTRTFRCEE I
oo RUZHBEZHUAMIAREOHEOEE AV bhts
HHELTH » Harlan et Pope (1922) iT X b /JNrgs
DHEBMCOHFRTH S Z LM S h Tk, Briggs
(1930), Shands (1941), Pugsley(1949) K ufAllard
(1949) 2 X » TR RMOFTRCEA S h Tk E
R EDFTE e, AL E oBEMEEOKRNR TR
oM EZRS L bEDTHEYTH S, Li LIEHH
BT % AT A B 7o 8 A e 2 BEOR LA ECIr S8
D BoF, Bh%#®K T2 0Tl B iER T2 Bk
SabR23B B, 1EOR Lick CHERMC K EE
TELHBRRLUEZ OBAD X 5 T HIIZ X »CiEHH:
RFLRIETHHERO L5 TBbh s, EBESIR
Bihfi L » e/ (Agropyron) ko J@IAsHE bR
2TWBM, ZOHBERF »HEOCH 2 7V ICEs

BLL T B 7odb & R fRANT IN=421C 1113 X\ HE7s
BERERLTWA DI 2 BOR LE#XIT > T
B5THRFOENE DT A5 b, FhTlhki
PRI REFERTWS. BEoBE & REH~DH
JERYBIR T HIN & 5B RR S B OR Lici s
T cirriv@Emeht s, MRERTFXENES
HHAIBET 2RFORLEELETT S BEOR L
THIH > T~ F RAOBHR LD BEOTR I v 5 5
2 RUGHOBHEB 2 RE TS = LixSHBoBEE
METH% L Bbhns.

BiF1% B L T4 UicB i FolttR TRkl -2 Lo
BEOHBI A%, i BiF, R CrxfELRaEo ]
BB I hich, BELBEHILD o L S REEC S
THELLLOIE B F R TIBEIhnd Lk
U R EEIT R OGN X > T4 B L 0T, Y)
W X AR HUHR B 5 I R OLEERIC X »TEE
SELRLZENAMBRTWED, HAREBTLEAL
WWLEELTW 5. BiRAREEDERL 1 fifatko
“misdivision”iz 133 % 4 DT, YIIF b “misdivision”
b LD EOEFITHTSS. BROGWIHARTZO
L ISBREMDORENET DL W5 2 ki2, cDL5 s
HEH D 5\ MZRIHEIC X > CHBR D TIT < _LIcH)
TR TR WA LRI Tl e bR = L &R
LT3,

S ThhbuXitRtEicB L ik omEirZEe 3
ThE CRFFETEC oW T Bk Yo SF, B,
Fy RIIRHE Iz oW T EE LA S TR
% “vulgare-type”lc &g L7-FTF-Z#i % B4 DTH 5
2%, 19574, BHLHh T3 > o 38 Lo\ BeR»
ABHACKRBEL RS LB hi. BoFx
7 = — ENRIKE - BERECH LB YR
DTH%HHH, b L Hayes et all. (1934)D\5 I 51z
RFFRIBIME: & RBRESM: & oM T ET 2 3
DiEBIE, CZRHRENI FTF-Z#0i o0k 5 i
LS BFHRCL I N D100, BS  RBmIEH:
ERFIREIME L IBZ L GRET B LDTHA 5. #
LTHBGRBOMIAR, &S BiF R TRGRKE
PMERFERELLLDEELORD. T ORHT
MBI 72 % DIXRFFHEHIY: & e & 23 BE L <
WHZETRERLL COMRFHAH LTV B LD LE L
bhsd. GHEbhbud BERETEO M5 & Fa e
W) 2 RICEAEZ SO TR ED TIT & o,
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5 ## =

1. 79 1 B (Triticum vulgare Vill. )n=4), AA
BBDD) Xx# €7 = — /& (T. Timopheevi Zhuk.
2n=28, AAGG) 7 LIMEGDRMF, Y% B, &K
PR LTLFH - Bk L biclBHe R L.

2. Fi RESEMTREZE LA 74Y 1 BTRL
LT 6 DR BiF) 2 MG L. KR
X LFH - REEE DIERM LR LcbDRRZD S5 bic
721 BT Einh o1,

3. Zo1E&DBF, o iR, BiF: #1491
R - Rk & DI R R L b Dizd6fEkTH
27,

4. B,F;:BF3- B\F, £tk 1 #ico & KRy
HAEET, B1F—FTF—6—48—21—17 % #Hi#:
ZOWTEE L “vulgaretype” IC %€ Li-HE R &
LTEER L.

5. B\Fp fACY etk %, %7z B.F, tfTiz
Wi AR a2 B2E Uiz b, MBRMTHEFIFOEME
TR LA R o Ml Wik w B E i il b o
ERRLIC.

6. BiFs R TRIIISS%ETEL, 3L A EEE-
BFrBEG e 7 vy 1| FREO RS HEL S e,

7. ARHTBFRC LTELWEZELYR LA
BT H 27,
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Résumé

With an aim to introduce the leaf-rust resistance to common wheat variety from T'riticum
Timopheevi Zhuk., 14 F, plants were raised in 1953 from 93 seeds obtained by pollinating 340
florets of Fultz No. 1 (7. vulgare Vill) with T. Timopheevi. ¥, plants were highly self-sterile
because of their meiotic irregularities, but 7 B;F, seeds were obtained from 352 florets of F,;’s
pollinated with the pollens of Fultz No. 1, and ¢ of them germinated and reached maturity.
It was found that one plant showed leafrust resistance in both seedling and adult stages by
an artificial inoculation with physiologic race 21 B of Puccinia triticina Eriks. prevailing over
Tohoku districts of Japan most virulently among several physiologic races. This plant
was fertile, and gave the progenies with high leaf-rust resistance.

Of 149 B,F, plants, 46 showed high resistance to leaf-rust in both seedling and adult
stages. Several plants were picked up at random from these 46 B,F, plants, and meiotic
chromosome behaviour was observed under microscope (Table ). The B;F; populations
derived from 46 resistant B;F, plants were subjected in the seedling stage to the artificial
inoculation by the physiologic race 21 B in the greenhouse. Consequently, 1] strains were
selected in the nursery which appeared to be homozygous for the resistance. But some of
From the results of

cytological and pathological investgations, a strain of FTF -6-48-21 seemed to be the most

them showed segregation for the resistance in the adult stage.

promising.

The cytogenetical study was carried out in detail for 60 plants from ¢ strains selected at
random out of §) B1F, strains derived from 11 B,F; strains (Table 11).

Some of these strains included a number of aneuploids having a chromosome fragment,
but the strain, FTF-6-48-21-17 derived from FTF -6-48-21, showed exclusively 21 bivalents
tied closely at MI in PMC’s.

Although there was still a wide range in segregation for morphological types in B;Fy
generation, no tendency of glume adherence which is typical for 7.7%mopheevi was found in
the strain, FTF -¢-48-21-17. Its seed fertility was considerably high. Hereupon, FTF-6-48-21-17
was selected as the most promising strain, from which highly leaf-rust resistant progenies of
vulgare-type had been reproduced. The time of maturity was a little later than the common
winter wheat varieties, and the efforts to try to obtain an early-matured strain resistant to

leaf-rust have come to failure perhaps on account of the existence of linkage between leaf-

new species of
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rust resistance and late-maturity of 7.Timopheevi.

Furthermore, to our great regrett, this FTF strains were attacked severely by the stem-
rust epidemics in June, 1957, which had been very rare in Tohoku districts.

Notwithstanding that 7.Timopheevi is resistant to both leafrust and stem-rust, the FTF
strains derivd from 7.Timopheevi were susceptible to the latter. Therefore, it is assumed that
the stem-rust resistant gene or genes must have been missed already in the B;F, generation.



