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Some Disomic Addition Lines of Agropyron ciliare Chromosomes
to Triticum aestivum

Mikio MURAMATSU and Yoshiki OHASA®
(Depariment of Biological Function and Genetic Resources Science)

In progeny generations of B,F, plants of crosses that an amphiploid (2n=10x=70) —
originally obtained by Agropyron ciliave (2n=4x=28) “Hyakkengawa” strainX T¥iticum
aestivum cv. Inayama-komugi (2n=6x =—42)—was backcrossed to the wheat parent twice,
disomic addition plants of A. ciliave chromosomes were selected cytologically. So far, 12
disomic addition plants (2n=44, 23”) were obtained in five different progeny lines. Spike
phenotype and seed fertility examined for these five lines indicated that the A. ciliare
chromosomes involved are probably all different, although a further detailed study for
the identification of the A. ciliare chromosomes, as well as for their stability in the
disomic condition, will be required.
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2. B, HREAED ZYVEOMEIL T LX & OB E b UKL, F MY
I L > THARBLN T B,

¥ o® o F &

TEICH W ASEEEE 2 2 X I3 BAERRHKO 1 HEHE, A FreasXx (FRUz L
¥) ThbH, AEVIVEBHEBEITA AT 7V 0ORLEENEYMS 2 1 ZRFREL CH
Wizht, FORMEEE YA (BRI &L (Fig. 1), 22X#H & & LI LEYM
FLBEEERRZICB W TREER 2T TV A RRTH 5. KEMEEIE, ZOTAHHEY
TUHRBREERE L, [T X RRRE S L TT v, HERE FIIEREEEEIC & - T19814F
2782 T EDSTE I2h, FOSITFOFO—ERIC 2 )L b F 2 ALE F TSR (2n=10x=70)
FEBRLRY. ZoOBEBEAREE 2 A XEA~TE L (RS —o FiiEd (B.F)
#2510 LXFTREEL, EREE RN F, g (B,F) 28742, XEROEARK
BINTIORMEICHETIHRATH S, BE1IRBDETHIIBNT, {FreasaX i
e Lot BFEUCUBROBRERFIEIT T L 2HMBERIC L.

MBS OBEEIZ 1 | 3OBBT L I— Lk Hvi, RIS
BUE—ZAR ] (M B]) OREESENEETIE, 4 28WBR BRI L 2HEES— S >
Yot h, RIRORHREEARNERCE, 7+ ANVT RBBEBI— I 2H, Wil
LI L oA LRI & » TEEERIER 2 R L 72, }

BEENEIE EICEE X L, RTREFIEEIT - THRIBE R 120 - 72, BRFIREIIR
B, FE, H#hE, A, IERUTIC W -7, £/, BREFRICIIEICESE
FRHEERE v 7,

& ES

Table 1134 #HEIC BT 2 BEEYOFIER VHBBFHNER 21TX > 2EEETH S, %
nsEHEEERLICERE L ORT.

1. EREICL S B,F ERDER L aERA

B.F, 2700 & § 5 RREMAE Tld BRI 34 (0.4%), BREDMHM & L 2lae

Fig. 1 Spike of Agropyron ciliare Franch., line Hyakkengawa.
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Table |  Result of cultivation and the number of plants observed cytologically

Progeny
Parent plants No. of No. of No. plants observed
(chromosome pairing) Cultivation No. seeds plants cytologically

sown  developed(%)®  PMC®  Root tips

B,F; X Inayama-komugi B,F -2,-3,-9,-10 30 19 (63.3) 17 —_
Inayama-komugi X B,F, 3 0(0 ) - -
Family-a
B,F, -2-2217+13") B,F, -2 24 5 (20.8) 5 —
B,F, -2-3(21"+ ¢ B,F;-35 10 8 (80.0) 6 —
" (o) n -51 10 9 (90.0) 7 -
B,F5-35-6(21"+ 37) B.F,-41 10 10(100.0) 5 —
VO n =52 10 8 (80.0) 7 -
n -35-2(22"+ 17 no-46 10 7 (70.0) 7 —
o -35-8(22"+ 27) no-64 20 2 (10.0) 2 —
n -51-5(22"+ 27) no-65 10 8 (80.0) 5 —
B,F.-41-5(22"+ 1) B,F5-53 5 5(100.0) 4 —
» o -52-5(22"+ 17) w72 10 10(100.0) — 5
Sum 152 91 (59.9) 65 5
Family-b
B.F: -3-2(21"+ 39 B.F,-11 10 7 (70.0) - —
B,F.-11-2( — ) B.F,-22 6 5 (83.3) 2 —
B,F,-22-1021"+ 17 B.F.-70 10 10(100.0) - 10
no-22-5(21"+ 17 no-71 10 10(100.0) - 10
Sum 36 32 (88.9) 2 20
Total 188 123 (65.4) 67 25

a) Percentage for no. of seeds sown.
b) Pollen mother cell.

P H1330% (11.9%) DETF2/EL. INL2BRE L 2R BEBEOLEMESED 519480
B, F AR EFHES»HF L N7, MRFNEEZITRIC DWW T T » 7225(Table 1), 8D
B\.F O RBGRBENC BT 5 T A 4 €2 7Y OIARDEEMRDOESHI e B55 H BIfFR
a8, BF OB EICIZAEBEREEREDRIEWERI A LN, B B F, LFH
BEDGBARIERL & & 2 515 B P BEEOEHCT 4 7 &9 I RElk % $XTk-722n=
L20EE THMB L2, 72, B2 FE—EENOMBEIC REAEOE R 7 R TEK
DB L NN, FNLDHIZIIRREEERI;BEREINERLS ), 2 e b BEHELRE
REECHBESHEE»BRT 2 EIHL2TH- 72,

Z 0 B F R & 28K, B.F,-2-2% U B, F,-3-2, %#:BIRL 72, FIEDOREEREIIRE
fEN2n=55 (217+13) L& LT, EAENMBEICEREZ2RL 2. BETIEEIC2n=
45 (217+3) PBEI N, TS 2EED B.F i b & Lic 2N FNa%K (B,F.LL
M) & R L MRENEE 2T, MIBOREEROHEERD L, IMENTWETH
B 'Y T OGRERESCEREHEEL, TOF L ERMIEERY D DEREEIRL 72,

B,F,-2-20071F13 a-R#kEE, 3202 b-REBL L, TN LD 2 RREBEITOWTT
o TR RURT e B % & L5 & Table 2 & Uf Table 31RT &8 THs. %8, Table
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Table 2  Somatic chromosome number, chromosome constitution and seed fertility
in progeny generation of a B,F, plant(B,F,-2-3)with 2n=48, 21”7+6

Chromosome constitution®

Plant No. . Seed fertility (%)
2n Wheat A. ciliare

B,F;3-35 -1 48 21" 6 16.8
-35 -3 46 21 4 20.8»
-35 -8 46 21" 1742 48.5
-51 -5 46 217 1742 25.0
-35 -2 45 21”7 17+1 10.0
-35 -6 45 217 3 52.6
-35-10 45 21" 3 26.3
~51 -4 459 21" 3 50.0
-51 -6 45 21" 3 28.6
-51 -1 44 217 2 42.8
-51 -7 44 217 2 61.1
-51 -8 43 21" 1 57.1
-51 -9 42 21" — 78.9

Wheat (Inayama-komugi) 42 21" — 79.1

a)Deduced from MI chromosome pairing.

b) Open pollination.

c)For a total of 50 cells observed, two had one quadrivalent.
d) For a total of 31 cells observed, one had one trivalent.

3 TIRBHEWIC BT 2 REERERNER, QI TREEKOTMOBORKSIC & 2EH 21T
ol FHREOHEMEHBIITENEE) THSB.,

2. a-RBRBIB T3 LBAEINEOSBE

(1) B.F RUB,FHERICE 2 EREFOEEFRRULEEFERDSE

B.F 3248 #EFE | 728, £FHEWIL 5 RDEPHEL N, 216D MI HinEREERE
BETL, 217 +6 DA% RT 1ER(B,F,-2-3) #:8R U 72, Z oEGE EICER L 72 B.F,
FETh L2002 B, 1872174K D B.F, (B,Fs-35, -51) 2 & EAEHICI3MEMKR % 2y MIH]
DYEARSEEZBELL (Table 1), Z DIMEARDOGERE R YL EARERIZ Table 212
FTEBNTHBL, REAEIZEERCL > Tn=487252n=42F TEE /=,

L L, BUREERKIIOWTRY ZREHRBERIA LN, 2n=4505EKD ) 5, 35-2
13227 +10 MIET& 2 RLEMEN A 3ENT A A TP IS HREERN Y b 2 R T HREK
ELTINOERRER» LD, T 1 ARDRD—REKRTH 72, 20k 5 i TRER
E—RBEROE 2 &L OBREAR LTI TR afRmBiEY” oL, BHL T
GefRiRfE & KA 5. MO 4 BEREZNFNELZ LT A AT IV RAHkE 3 AL L
21"+3 0 ML x& %Rz, 2n=460 3k 5 5, 2M@KIZ227+2' %KL, BmEnr
LIRDT F 7 &2 THREMOERIT I HOMHRREEE 2BNEL 2 —FEE2 L 22+
—RERRITHES TH - 72, Bd TEERII2 +4'0 4 BEE—REARNER TH - 72, &
5122n=44 2 ERIZ TN L 21" +2' 2 R L EE —REBERENES TH -2, TNLNER
— P REIREY L LIS T e T “—PafRmeE” ¢ L, Bt —afninmg
WEEAT 5. 2n=437 1B (51-8) I3 —PBARREIEY (217 +1) TH -7, Zinb B,F;
M OV TEEFICEFREZFARL 22 10.0%5 578.8% £ TERL, s BEK
TRBEMEEAEOEMZ & L% > TREMET L. 2n=420M&K (51-9) IHBEXDA
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FreasX (217) EERE SVRETH -2,

$72, 80 B,F MBI 6 (6F8) T A A EY IV REAI?LLCENTHT2DT, B,F,
BT L 1 oRn T Eakn@iig, fl2 i UREeETEHD 227+ Th-» TLEIC
Fl—DZREEIZINTVD EIFHRLTEZ bV, 3518, 51-4RUBI-8TIXENTE
N & O iR B E 2 n s,
(2) B,F. et

B,F AR IZ 8 B F @Bk Rk & L TIERE L, SR aiBmoz=c L 2758
HEFAEL 7, & lo—RaREmi L, —+—R AR 4 T i L 72 (Table 3).
(i) —#BEAEmE (21743) oK

21743 (B,F3-35-6) # L7872kt B,F BT 02082 &L 45, 1847 B.F,#A (B,F,
-41, RU-52) OAEFEEEERE. 209 bl2Rizow T MI #2821 7. Table 3ic
RYEBD, B REEEN LS MEKIZI2N=457D 2R TH - 727%, JeaEElRiIEvIcE
e h, 122" +1 D T+ —HRimE, Mii—RefkosnRmmil2/RL21"+3 D3 E
W—REERIIES TH - 72, F72, n=44NBEE—REMREIES (217+27) »° 2 B4,
=430 BRI (217 +17) 7% LR (B.F,~52-5) R L 7225, B 5 7Kz 2n=
QOTREEERTH ), A T2 X ITE L REEREBRTH -7,

Fi2, Tbd BF, CliEFREIE ELIFHT2.1% &7z,
(i) =+—ZBfBOxRK
(a) B,F,-35-8RUB,F;-51-5 (2n=46, 22"+2) ORAICH T 3 —LBEFMEY

35-8NKALRM D B F, 64132051 2 FBFEL, 2ANAEFTEEEREL. b 2MEKE LI
2n=44, 22"%5R L7z, 51~ 5 ORAR (B, F,-65) X10ki A HBREL, B 8EHEKIC > THEIES
I 5 ERD MI#iN& 2 BE L 72, 2R, 65-1, -3RU-50 3K TIZ22” (2n=44) T
H 0 RGBS TH - 72, F7265-2R1UF65-41F, 227+ 1D+ —EKFIME OLRE
R TH - 72, ZHBRGRIES ) 5 56512 65-50 2 AMIC DWW THEFRIELRAZEL 72
B, FNEN20.8%1U33.3% TH -7z,
(b) B,Fs-35-2 (2n=45, 227+1") OR{IZET 3 HRBFHMNED

KICRED BF,-4613 10K DIEREIC L - T 7T ADEFREKRE B, FRbHTNTUTOW
T MI #ixd4 #8582 L 72,

FORER, =440 58K S b 4K (46-1, -2, -4RU-T) 322" fde&E2RL, T4
B R SRR ZRERRIES Th-72. L L, 46-5TIF217+2 DA A LN,
BB BT THREKRE LTHEELTWRT A A Y I EEn 1 WoEERAERD S
B 1AZE, T—REMREL D, —F, BBV T{—MREERTH - —REKIEEL
FERA L - BEE—REREIRES TH - 72, T D46-50BFRMEII i <50.0% Th -
72, MO BEKTIIEL, 2.6~12.5% TH -7z, 46-3R1F46-6132n=46TH - 7275, &
223" 2R L 2D T A 2y S REAE L OEE T REARBNED TH - 72,
(3) B,FsH#R

22"+ 1 DRARIC BT B ZRERBIIRED R O T REREDEIT OB THN S, BF At
IR AR R Y 5 B,FEMicEk T 5 2 REHEE Lz, B,Fs-53i1% B.F,~41-5(2n=
45, 22"+1) 2 LIFRET SRNEREIC L - TH5EKER. MIBIOBELZT L 72 48
R 5 £53-2RU-55722"TH V), ZHBARBRIMER TH - 72, 53-413227 + 1" Di+-& THED
CEUHREBREBRETRL, BTREL39.3%2 THNVHADW.0%ICELHTGEP -2, &2 5
H53-1F21" DA T 22 AXD R EEERATL2IC R LMY TH ), EFRIEDLT8.6
%ERL, HREDAFPreaaXNT8.4% EEABRICEWETH 7. ZokHiciFEmEn
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Table 4 Spike morphology and fertility of A. ciliare-chromosome disomic addition lines
Disomic addition . Highest Spike Seed
; ; No. of culm length No. of Awn® fertilit
Line Generation plants g spikelets . y
No. obtained length (cm) (cm) (%)
1 B,F,~46 4 99.0 9.1 19.5 S 10.8
I B,Fs-53 2 86.0 8.3 25.5 S 48.9
m B,F,~64 2 99.0 8.0 20.5 S 65.8
v B.F,-65 2 §2.0 7.0 16.0 L 27.1
v B.F,-71 1 80.0 9.0 19.0 L 70.5
Inayama-komugi 4 99.9 8.8 22.2 91.8

a)Awns are either shorter (S)or longer (L), as compared with Inayama-komugi.

Fig. 2

Spike morphol-
ogy. Triticum aest-
wum L. cultivar
Inayama-komugi
(left) and the A.
ciliare chromo-
some disomic
addition line,
Line-IV (right).

Tl TAAED 7O 1oRREmR (THRAEMK) & 1ARD—
PR 3RS L LICHEERIC RO Z E P TH 5.
B.Fs-7213 B.F,-52-5DRMAEFIORZBHEL, 10EKEE
72 % 5 ABRIZ D TR DR IR R DB 2 1T 4 » 72,
ZOFERIN=4327 1T ERBER L, Mii2n=42TH - 72,
3. b-R¥EEE
B.F A (BoF,-11) iz D W THMRE B ERE 2 T v, &
LAFrea X E B 1 EEZERL, XD B, F. %K% (B,
F-22) 2338, MEZHEEIC L > T2n=43 21"+1) %R
T 2EERERAL., o 2 BIRICERL 72 B,FETFNFNI0
WY OEBHEL, Bo5N2kM (B.F,-T0RU-71) D&F20M
Iz DRI IC BT 5 (RMBEREARDEE 2 1T% - 72, B.F.,
~70TIE 2n=43% 3K, 2n=4227 BIKTH-722%, B,F,-71
Tl ZREARERIN & & 2 5 N5 2n=44f87" 1 K, 2n=43%°
2K, 2n=42 (2 X DZHBHREWE) 7T KB LN
(Table 3).
4, ZEBEERFMEDONBHER UTEFIRRHE
BonZREERTNNERFKONTBERVCETRES
Table 4 127RT. BMEHEIZ TR OMERIEY O KL E
iz oW, AMEREICHEEET 12 EENT L BRI
WTAT e » 72, 72721, Line-T DEEIL KD B,FHEWh &
B R TH B, Line- 1% Line-NIiZHE L0/ Freal¥
& 0 L BEEE, Line-II TRz -7z, 4 Fr<eaaX0ER
EhoOTEL, FHASEEICEYY, Line-V &-VTid{+%
CIALFICHNTCEE -7z (Fig. 2). 72, 202 FHM
IR TR EY A L L,

% =

TR & 72 2 IRITEY O BRI E R OREMRERIC L - TRE D, 217+6 DR
TR I3MEERIC DWW T 3K (23.1%), 217 +3 DRMATIRI2M@EMEL» 5 1K (8.3%) D4
BRI DR L 72, 72, 217+ 1O RADEMIE R EARDBIE TIR25E R 1 KL
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on=44%R L, = OEER22" D REKRIESTH D LT DL, 4.0NDHARTH -2
(Table 2 J o Table 3 M),

TGRS T E Y ) BB I, RS RERIAIC BT 2 — R BRI S BEET
R NZREPEEL Y ofEe DIIEEENERIC L > TEEL, RUREKRET L OEETFH
FRET LA HEICL - TS, VL, SEHICESTIERSZINL 2BOATHS
LT 5 e, MAIDIEEE)—EETHIUTTRIMEEE 2 L DREMWIER D EEEDFTEED
BHnd, 21+ 1B TR EBARDEEERE50% L L, 2n=44(22") DEBHEE (0.04)
THET UL, n=20ERNRERIZ0.04+1/4 56, 16%TH 5, 72 217 +3HEMIC
DV THER DT AR LA E RIS ARt L DEBEERR D, n=211c T 2mEl
1315% L2 B, 217 +6 TIRFNL I LMD R 5IC/E b, —F, 2n=42EHn HE
SARE D 5 2 FLUEHENC B 2 — R BEDIERBIZZ SIENEEZ QT LWw, 2D
& 7 BRI O EEEEC I T 5 150EE, L ICEREY / LR ERL O E
XN ENE S DMILERFFREYND B,

TLAXNDERES J LPRBEROBMBHEDOBTRKIL, 74 XY, Aegilops umbellulata®, A.
clongatum® PR T F L XD ¥ 0iZAr, T A K E Y 7 Tl3 Sharma and Gill'2iz & - T#H
EXINTW B, —HBEKIRIRRO A Tld 2ty o BRI, Rileyick 3
& T EARIRIIRE O HBLERIE 6 %1200, L, ZLDHETIIEE — YL a4
MIDKRN T ECZ L 2R T3,

INENEL BREEMIZOCTET ZHEO—RBEFMRAzERL, 20 TENLDE
ML BRDEIENE, FTNFNDORBEIC LB fEYEI/ERT 5 FEIRIEMTH 5.
L2L, ZoFkERE OEENES - MllEnEEs BEFEA0MUNEr L, M TIER
W, RERIZ B W T L TRARRINTREY O BB AL I R ERKOES L IT S5, L
2o TEREER O REREIFMEEEED VI EECI EPRALLTH L, TN L
12 ZHAARIIM R OB T, BINE T 5 —RERREARE D S W EHEAI Z3RE
RIMERE % £ 338U, BB T ZREREIED 58K 2 DRI TH D &
EZLNB, bbAHA, ZTOHFECZETIHEMETHEIVLETH S,

AEBTEL N 5 RRO _REERIBNEY 2T EENFEENORER, TNThELS
THAHED I ERBERFTEMENTVEEEZLNE, TNL ORI T LTHNA Y=
ILAFICHNTRTHAL P L BENE—FOBESRTR L &3, INIR K E0BEET (B
DB EDNBTHBEEZ B ELTRETHSE, L2rL, 7TV I7TEBIZA AR T LXE
CBWTa2LAXELP LEESIIWVWZ, TSI LXREIEVDT, 2L EMEAKITH
FEEFIEHEREERII D22 5T, I LAXREERE OMIZE WV BEEESHEREE %
LoRTTHD., Lt T, TNLPRERENDEFERETFOENMELEICLIZIELFE
b, 72, FNFNOBEICL > CHREERNIEL 2 EHZ LN 5. S5 EMEE
BRI VNETH S,

F 72, 2270 BRI RO MR RO L EEIC DV T L S BV UETH 5,
B,F,-46 % U B,F,-53D TR D BAEMIE F N2 N227 + 1 DREMRIER TH > 20T, b L
R aiR sty i TR aA S R T TR RIIE L Wik T Th 5. LarL,
Table 31273 & 5 ) MIIEMBE ST - 72 1UEKIC DWW T 27 (18.2% ) D217 B H
L7z, & <12 BFs-53Tid 4 BERIZ 14 (25%) OBWEER2RLLE, INL0ER»L
WMENLTAAED I TRBERIIAREIRT 52 8, FUSE ( —lBREDTE LD
EVBETEL B, 3512, HWESRICBV TEREERBT (n=21) "& W EIKEF
BERTIEPHLLTH L, ZOL ) ICHENITHREENNEICBIT 2 X T X HEHE:



T A D T RBRO " RBMRIEIN 2 L X REDOE R 7

EIZDWT LS EDIMEVLETH B, T2, ZOEBOFIFIAIZ (2 E—EERN M HE
IC BRI DRI A LI, ZOBRMRICZMLUMRaAs B L, REAREESEINT
WhZEERLTWE, 205 ZHRFENEE AL -ERNOBHLZ CEBEINHENV S
v,

& E3

Fapnxey rw (A cliare, In=4x=28) E&REHEEE22 X (T aestivum, 2n=6x=
42) EOMRE R, ma)ve FUMBEIC L AR (2n=10x=70) %, D2 XHEHEH,
ZETERE E T 5 2 MORTE 21T7% - TH: B F MEREMO B A OMIERRZENESEIC &
S TT A HED FHREEBMMEDOE R 2 KA, FORE, A5 5 RHE1MEERN “HaA
BERNES 1R, N6 DEYONTEENTEL L, BLN 5 RRRINTNER
BT AAEY THREEDFIMCL S EFEZ LN 5D, SEBMEERDMIEENEE D L
BTh D, FBMEAROMIEEENZEEE S 2 5 N M EEICE L
TLHE5BDOFEMLIFRIERENS.

Eof B
ZOFRIE, PRTEED? L IFEEL T IFMICE S MILKRFENFERI EREED 2O OMILER

CHIRERE] 2L UT- 23N TH B, 72, FREOWHERICILFMEE (L) HemE &, TEk
FE, PR BERCLIMERRO—HEzEHl. ZICHEZERT 5.

X 23

1) Chapman, V. and R. Riley : Disomic addition of rye chromosome II to wheat. Nature, Lond. 175,
1091—1092 (1955)

2) Dewey, D. R. ! The genomic system of classification as a guide to intergeneric hybridization with
the perennial Triticeae. (In : Gene manipulation in plant improvement, J. P. Gustafson ed.), 209—
279, Plenum Press, New York (1984)

3) Dvordk, J. . Disomic and ditelesomic addition of diploid Agropyron elongatum chromosomes to
Triticum aestivum. Can. J. Genet. Cytol. 16, 399—417 (1974)

4) Islam, A. K. M. R, K. W. Shepherd and D. H. B. Sparrow : Isolation and characterization of
euplasmic wheat-barley chromosome addition line. Heredity 46, 161—174 (1981)

5) Islam, A. K. M. R. : Ditelosomic additions of barley chromosomes to wheat. Proc. 6th Intern.
Wheat Genet. Symp., 1983, 233—238 (1983)

6) Kimber, G.: The addition of the chromosomes of Aegilops umbellulata to Triticum aestivum (var.
Chinese Spring). Gent. Res. 9, 111—114 (1967)

7) Mochizuki, A. ! Agropyron addition lines of durum wheat. Seiken Ziho 13, 133—138 (1962)

8) Muramatsy, M., S. Kaneta, R. Ikeda, T. Uetsuki and K. Takahashi : Hybridization of Japanese
indigenous Agropyron (Roegneria) species with hexaploid wheat and cytogenetics of some of the F,
BF, and amphiploid plants. Proc. 6th Intern. Wheat Genet. Symp. 1983, 1041—1048 (1983)

9) Osada, T. : Illustrated grasses of Japan, 1—795, Heibonsha Ltd., Tokyo (1989)

10) Riley, R. ! The monosomic behavior, fertility and stability of wheat-rye chromosome addition
lines. Heredity 14, 89—100 (1960)

11) Sharma, H. C. and B. S. Gill : New hybrids between Agropyron and wheat. 1. A. ciliare X wheat
and A. smithii X wheat. Wheat Info. Serv. 52, 19—22 (1981)

12) Sharma, H. C. and B. S. Gill | New hybrids between Agropyron and wheat. I, Backcross deriva-
tives, effect of Agropyron cytoplasm, and production of addition lines. Proc. 6th Intern. Genet.
Symp. 1983, 213—221 (1983)



