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REGISTRATION OF MULTILINE M72 AND
M73 OAT CULTIVARS1

(Reg. Nos. 2ffi and 267)

K. J. Frey and J. A. Browning€

Table l. Multiline M series of oat isolines, their
included in breeder seed of Multiline Ml2 arad.

'NIuLrrr.rrR N{72' (Reg. No. 266) ancl 'N{ultiline NI73' (Reg.
Ncr. ?67) cultivars of oats llrena salit,a, L.) rvere developed by
the Iou.a .\gric. and Horne l,conornics lixp. Stn. in cooperatiolr
rr.ith tlSD.\. Thcse aglonomically rrniform cultivars represent
conrposites oI isolincs that vary in their inhercnt resistances to
biot,vpes of the clou,n nrst fungus (Puccinia coronata Cda. var.
azre;rae }-raser ancl Led.).

The isolines composited to folm ]Iultilinc trI72 and llultiline
NITil cultivars were tlevelopcd through ltackcrossing rvith ex-
perimental strain 'CI 7irir5' as tlrc retrrrrcnt pf,rent. This strain
l'as selected frorn progcny of the cross 'Clintlancl's 5 y 'Victoria'
y'Hajila' 2 y'Banncr' 3 y'Victor:y' y Hajira 4 X'Roxton'.'I-hc backcr-osses to Clintlancl, frorn rvhich Cl 7555 rvas c!evcl-
,)pc(l. 1\'ele lna(le during 1953-ir7. Drtling the ncxt 2-year period,
t'I 7r).:; rres pLrrilicd au(1 tested for diseasc reaction irncl agro-
nomic pelformarrce. It carlics the Pg-2 and Pg-4 genes for
reaction to stem rust (Pttecinia grallini.s Pers. az.,enae Ericks.
anrl Flenniug) and gene Pc-ir lor reaction to crorvn rLtst. Be-
ginning in l9ir9, CI 7555'n,as trscd as the recurrent pitr(.nt in ll
series of cro-sses rvith other oat stlains that possessecl unique
eenes for crown lust resistance. Isolines that resultecl from thcsc
backcrossing plogralns zrrc listed in -t'ab1e i.

Seccl of ser,en isolines u,as compositccl in the pt opor tions
sh,rrrn in I'trble I to procluce brecrlel scecl for N{ultiline XI72
:rnrl \lrrltilint.\l7l'1. lllctrler'.eerl ol r.;rrlr i.olirrr (oml,oncnl in
:r nmltilinc cultivar is increasecl perioclicallv, usually in the
alnount of I to 2 lnetric tons. This provittes snfficient seed lor

3 to 6 yeals of compositing. 'fo provicle breedcr seed for each
cultivar, appropriate quantities of the seven isolines rvcre com-
positecl to makc a seecl lot of approxirnately 4.0 metric tons.
The perccnt:rge contribution of each isoline in the breerler seed
Ior eactr rnultilinc cultivar is given in Table 1, together tith
the acceptablc levels of variation in the three classes of certified
seetl.

Nlultiliric NI72 and \Iultiline NI73 cultivars are midseason in
maturity, o[ rncclium ]reighr, and prorhrce prcdorninantly medi-
rrrrr-sizetl yellorv sceds. -fhev may contain as rnuch as 2 to 4o/n
r.hite seecl. Thcir panicles are sernicornpact and the cultivars
alr: lodgine resistant. They procluce short, upright, dark green
lcaves. Iloth multilinc cultivars carr,v rl-Le Pg-Z and Pg-4 genes
for rcaction to stem rust, but both ale susceptible to the Clint-
larrd racc o[ loose smut (Llstildgo auenae (Pers.) Rostr.) and to
the barle v vellow cl'w:rlf virus. By clefinition, I{ultiline NI72
ancl llultilinc II73 cultivals are hcteroscrleous for cro$in rust
l('caliun. Err lr is a culil\atetl rrnit u ith population lesi:tan(e to
P. coronata aaente.

Nltrltiline denotcs that the cultival is a conposite of isolines;
,1{ dcrrotcs midseason matut'it,v; 72 antl 7) denote the year in
nhich the forrnclation sced lots of specific cultivars r{ere re-
leasecl. \Ve c1o not anticipate changing the isoline composition
of tlre \lultilin(, \l rlar t rilrirars rq:riil.-

Breecler seerl of iso]ines used in the cier,elopment of ]Iultiline
trI cultivars of oats is rnaintainerl by the Iorva Agric. and Home
h.corrorrrir. F.rP. Strr.. In\rt 5tal(. Unir.. .\rrre".

1Re;;isterecl b,v the Crop Science Society of America. Journal
I'apel No. J-lt2IO of the Iorva ,,\gric. and Horne Econornics Exp.
Stn., Ames, Iorva. Project 1752. In cooperation rvith the :\RS-
LISD;\. -,\cccptetl 30 Nor'. 1975.

! C. I.- Curtiss Distinguishcd Professor of ,\griculture and pro-
l'essor of plant patholog),, t-espectively.

pedigrces, reactions to key races of Puccinia coronata, and the percentage of each
Multiline M73 cultivars.

Isoline CI No. Pedigree

Reaction to Pzccuria coronata ract

290 326 2 648

Pcrcentage contribution in

Nt7 2 M73

XI04c 7

x270r
x421I
x.l24IIt
x'149r
x47 5II
x7 65

91 82
91 83
9184
9187
9r 89
9190
9191

CI 7555i' X Ceirch du Bach
ct 711556 xCr 8079*
cr 1 5556 x CI 8001 +

Cl 75556 X Acencao
cr 75556 x Cr 6665
cr 75556 x Ct 8078*
CI 7.555s 2 XClinron XCI 8081*

\,IR
R
R
R
l\ts
R

NIR

s
R
NIR
R
MR
R
R

9
18
10
I

18
18
18

S

I{R
R
S

N{S

R
R

( 16)
( t8)
( 16)
( 16)
( t8)
(18 )
(18)

5
18
18

5

18
18
18

(t3)
( t8)
(18)
(s)
(18)
(t8)
(18)

* Auena sterilts. f Percentages in parentheses indicate acceptable Levels oI variation in foundation, registcred, and certified seed.

REGISTRATION OF NIULTILINE E72,
I,,IULTILINF, 873, AND NIULTILINE E74

OAT CULTIVARS1
(Reg. Nos. 268 to 270)

K. J. Frey and J. A. Bro*'ning"

'NIurrrr-rxe E72' (Reg. No. 268), 'N{ultiline E73' (Reg. No.
269), ancl 'N{ultiline E71' (Reg. No. 270) cnltivars of oats (Attota
satita L.) nele developed by the Ion'a,\gric. ancl Horne [co-
nomics Exp. Stn. in cooperation \\.ith USDI\. These agronomical-
ly uniforln cultivars arc composites of isolines that vary in their
inlrcleirt resistances to l'aces of the crorvn rust fungus (Prtccinia
coronata Cc1a. var. atenae Fraser and Lctl.). -llhe isolines com-
positetl to forn breeders' scccl of N,Iultiline E72, N{ultiline E73,
ancl }lultiline E74 cultivals u'ere rleveloped through backcrossing
rvittr experimental line 'CI 80,14' as the rec(rrrcnt parent. CI
8044 is a purelinc selccterl from the cross 'Clintland' y 'Garry-5'

'Registerccl by the Crop Science Society of Arnerica. Journal
Paper No. J-8209 of the Iowir Agric. ancl Horrre Economics Exp.
Stn., Ames, Iowa. Project 1752. In cooperation with the ARS-
[:SD.\. .\cteptcrl 2u ]\ur. 1U75.

'C. F. Curtiss Distinguished Professor of :\griculture antl
professor of plant pathology, respectiycly.

rrratle in 1954. The li, and F, Eencrations \\re1'e gro\\.n at Aber-
cleen. Iclaho, ancl .{mes, Iowa. respectircly. [rorn e group of F.
panicle rou,s at Arncs in 1957, one (CI 7970) rvhich appeared
cqrcciallv promising rvas sclccted fol intensive testing. N{any I'=
pat.ricle progenies of CI 7970 r,ere tested for presence of thc
Pg-2 and Pg-4 genes fot' stcln trst (Ptlccinia srarninis Pers.
azreriac Ericks. ancl Henning) reaction and sereril genes from
Garr-y for cro$,n lust reaction. Five ]ines, eacir homozygous for
genes Pg-2 and Pg-,4, were isolated with respect to cornbinations
oll gerres for crolvn nlst reaction. Beginning in 1960, one of
thesc, C-237-89III (CI 8044), l'as uscd as reculrerlt parcnt in a
scries of crosses r-ith other lines that possessed unique genes
that conclition rcaction to clorvn rust. A sister line to CI 8044,
i.e., C237-89\r, ancl Ihc Nlultiline I series isolines of oats devel-
opcd by backcrossing ar-c listed in Table l. The percenrage
contribrrtion of each isolinc in breeclers' sced for N{ultiline E72,
Nlultiline E73, ancl llultiline E74 cultivars is given in Table 1

t"gellter sitlr :rrct,lrrrblr lert,l. of rar iation in ihe rar ious ccrti-
fier'l seecl generations.

Sced of cach isoline is increased periodically, usually in the
alnoullt of I.ir to 2.0 metric tons. This provides sufficient seed
for 3 to l-r rear-s of cornpositing. To provicle breeders' seed of
X{ultiiine E7?, appropriate quantities (Table i) of l0 isolines
rvere r;ornpositcd to make a seetl supply of 4.5 to 5.0 metric tons.
Breeclcrs' seecl lots of Multiline E73 and N{ultiline E74 lr.erc
macle similarly. X,Iultiline E72, N{ultiline E73, and N{u1ti1ine E,74
oat cultivals are clieible for propagation under the Secd Certifi-
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Table l. Multiline E series of oat isolines, their pedigrees, reactions to key races ol Pttccinia corotwtat and percentage of each

inclurled in breeders, seed of Multiline E72, Multiline E73, and Multiline E74 cultivars.

Reaction to Puccinia coronata tace Percentage contribution in

2618 E72 873 L74290Line Cl No.

x29 2II
x434* *

x466*
x,l67
x470*
x5 39trr
x541
x7t9
x721
x766
c23 7-89V

9169
9170
917 2
9173
9't7 6
917 7

917 8
91 79
9r 80
9181

CI 80444 2 XCI 75554 X Ceirch du Bach

cI 8044s 3 X Clinton X Garrv 2 XCI 8079*
cI 1t0446 x Ct 8001 *

CI 80446 X Victorgrain 48-93
CI 80446 X Ac.^."o
CI 804443 XClintlatrd 2 XChapman 178 XCI 7235
cI 804443 XBonkee 2 XcI 715'1 Xcl 7171

cr 80444 2 x CI 7555 X CI 6665
cr 80444 2 x CI 7555 XCI 765+
cl 8044s 2 X clinton X cI 8081 *

Clintland X Garry 5

S

R
MS
S

N,IR.

MS
MS
S

MR
R
S

MR
R
[1R
NTR

R
N,{R

R
MS
MR
I{R
N,IR

MS
R
N{S

S

S

MS
MR
NlS
MS
R
s

(16)t
( t8)
(t4)
(14)
( t6)
(14)
(16)

t2
24

6
6

t+
6

t4

(16)
(t8)

12
18

1
+

18
18
1

18

(t3 )
(13)
( t8)
( t8)
(4)
( 18)

I 8 (t8)
22 (t8)
4 (t3)

+ ttst
4 (t3)

18 (4)
4 (13)
4 (t3)

22 (18)

4 (13)

(t4)
(14)
(14)

6
6
6

* Auena sterilis. t percentages in parentheses indicate acceptable levels of variation in foundation, registered, and certified seed.

cation Systern for only three genelatiors fro^m ,breeclers' seed,

one t'ncli [ol forrndation, regislerctl, xnd cerliIied.
Nlultiline E72, Nlultiline E73, an,l l\hrltiline E74 cultivars of

oats are very carlY in maturity, short, and plodttcc preclomi-
nantl\ lars("o'lump irotl-tolol(:(l sec(l rrith e blottze blsal tip'
T.lrcr ntar",oirtrin'from 2 rc 1n. yt'llorv sccrls. 1lte1 hare rcmi-
(r'mprct panjrlc: artrl Qoorl ltxlging tesislantc. Plants of \lrrlti-
line'1172,'ltrrltiline E73, and N{ultilinc E74 cultivars protlnce
short, upright, clark green leavcs. Thcy carl) the Pg-2 ar,tl Pg-|
s..rre. fo, rtla,tion lo":lctn rrrst. httl arc sll.cePliblc to ll)c b:rl'lC)
r'ellow du'art r ir tts antl to the Clintlancl race of loose smut
(Urlilago dltenae tPers.) Rostr.). By dcfinition, N{ultiline E

irrltitais;Lre hcterogeneous for reaction to crorvn rust,'w'hich
lesults in a cultiviled unit with poPulatiol] resistance to P'
coronata atenae. !(lcliLiona11y, the recurrcnt parcnt contributerl

:r mcasurable degrce of backgronncl general resistance to crown
rust that ftrrthcr protects these cultivars.

NIultiline clenotes that the cultivar is a composite of isolines;
L- Llcnotes car'l1 uraturitl',72,7), or 7l denote the year in lvhich
forrrrrlation.c.l,l l.t. sf.pctilic cttllirats in thc scries \\'cre re-

leascd. As aclclitional N{uhilinc E isolincs rvith trcw crown rust
resistancc senes become available and/or the race strllcture of
the crown'iust popLrlation cltantts, futule Nlultiline Ii cultivars
r.vi1l bc constituteri to proritle tlie best possiblc Protection fl'om
the cro\rn mst [nngns.- Ncw cultivars niill be namecl in accord-

ancc rvith the naming sYstem otttlinecl helein.

Brecders' see<l of thc isolines usccl in the development of
Nlultilinc E cultivars of oats is maintainetl by the Iorva Agric.
ancl Horle Econornics [,xp. Stn., Iolva State Unir'., '\mes'

REGISTRATION OF CP 67.412 SUGARCANE1
(Reg. No 39)

R. j. Matherne, II. P. Fangun
P. H" I)unckeknan, and R. D. Breauxg

CP 67-412 sucARCANtr (Saccharum sPp.), a trispecics hybricl

involving Saccharrtn't, officinarun, L.' S. spontaneunr L , aucl S'

Darberi Jeswiet, is a selection flotn the cross Cl' 44-155 X CI'

53-16. Thc cross l{ils maclc at Canal Point, Fla., during tbc 1962

crossing season. CP 67-412 rvas developed through coopctative

research of the ARS-USD.\, the Lottisiana Aeric. trxp' Stn', and

the '\mcrican Sitgar Ciane League of the U.S.A., Ittc', and rvas

relcased to the Louisiana intlustry in 1975.

CP 6i-112, a meclium hieh sucrose, moderately erect variety,

is rccorrmendeci for botl'r light ancl heavy soils. It is rvell suited

to machine harvesting. CI' 67-412 equallecl CP 6l-37 in mctric

tons/ha ancl C,lP 48-103 in sugar/mctric ton of cane in 54 plant

cane ancl ratoon experiments on both light ancl heavy soils.

CP 67-112 is susceptible to infection l'ith mosaic but yield

tests inclicate tolcrancc to the cliscase. It is 1)loderately resistant

to colrl antl equal to CIP 52-68 in milling and juice cxfr"tion'
CP 67'1I2 is rnoclerately resistant to thc sugarcane borer'

Seeclcane of CP 67-412 rvill be maintained by USDA at the

fl.S. Sugarcane Laboratory, Houma, La.

'RLrLtrR' solt red u'inter' $-heat (Triticum aestiuttrn L. em'
Thell.), CI 1731'+, is a higlr-vieldins ctrltivrr grigTatilg^fJ9T
the Oirio cross Purdue LJ9+-\I-8-r)-5l'Lucas'. Purdue L191A1-
8 5-5 u,as selectetl from the cross Norin l0-3/R1746A6 R'1746"\6
oliginatcd flom a complex cross of 'Katrvale'-'Fultz'-'Hungari-
or'r'" - '$':i8' '\'Vabash' [airfielcl' - 'Trurnbull'. 'Hope' -

'Hussar'/'Trumbull' - '[ultz' se]-']Iinhardi' - 'Wabash' - 'Purple-
straw' - 'Chinese' - 'Nlichigan Arnbcr'. The ctrltivar traces back
to a singlc hcatl sclectiori matlc in the I",, generation in i96ir'
lurt.her irurification ot the linc was maclc by bulking 208 head
sclcctioni matlc itr 1967, 1970, and 1972. The line lvas |irst cn-
tcrc(l in the Uniform Eastern Soft Wheat Nursery in 1971 nnder
rhe clesisnation 'fNl.ir42'. Along rvith the applicant, significalt
contr:ibriiions to the clevclopment of Rlrler rucre maclc by the
IISD.\ Soft \'Vheat Oualit\ Laboratory, \Vooster, Ohio, t'hich
conclucterl qualitv rleiirminations, rrn,l ihe -\RS-tlSDA, I afayctte,
IncI., rvhicli conducted Hessian flv resistancc determinations3'
Ruler' 'rvas officially relcased bv tlre Ohio -\gricultural Research
rrrrl Dercloptttelll ( ellt(l itt llie ttttttmer ol 1975.

Ruler is a relativel,v sholt, rniciseason cultival with dark grecn
foliagc. Heacls are ftrsifot'tn, rnitl-clense, with yellorv anthcrs, and
scnriiircct at nlaturitv. -{r{nlets ale plescnt rl'ith tiP awnlets I tr.t

REGISTRATION OF RULER WHEAT1
(Reg. No. 567)

H. N. Lafevere

lRegistered b1' the Crop Science Society,of America App-roved
for pritiication'bv the 6lri,, -\gritulturrl,Rcscnch end I)evel-
oprrrent Ccntel as Jorttnal l'apur Nrr. :16-75. {rcePtecl I5 Nov'
I 975.

! Plofcssor', I)ep. of ,\glonorn), Ohio .\glicultural Rescarch
:urrl f)et el,rpttr",tf ( ,',tt, 

' 
.- \\,,r'.ttr . OH 4 161)l .

;rTlre arrthor also u'isltcs to acknolvlcclge the contribution of
Dr. C. A. l,amb (retircd) rlho tlacle thc origiual cross

IResi)lcte(l hr the Crop Stience Sociely ol \rtterirJ. Conlri-
lrrrrion"of .\R\ aSD.\, in iooperation rvith Lorri:ilrra \gr ic. Exp.
Stn. antl the Anrcrican Sugar Cane I-eague of the U.S..\., Inc'
.-\cceptecl 2.'r Nov. 197ir.

e Research Aglonomists, U.S. Sugarcane Laboratoty, ARS-
USDA, Houura, LA 70360.
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vations up to 610 m in Arizona'
Breeder seed of'Santa Cruz will be maintained by the

Arizona Agricultural Experiment Station, Tucson, AZ
85721 . Foundation seed will be available from the Foun-
dation Seed Service, Arizona Agricultural Experiment Sta-

tion, University of Arizona, 'Iucson, AZ 85721 .

D. -1. R,qv AND R. E. Srerrono (2)

I together with acceptable levels of variation in the various
certified seed generations.

To provide breeder seed of Multiline E76, appropriate
quantities (Table l) of nine isolines were composited to
make a seed supply of 4.5 to 5.0 t. Breeder seed of Multiline
E77 was similarly made. Seed of each isoline is increased
periodically, usually in the amount of 1.5 to 2.0 t. This
provides sufficient ieed for 3 to 5 yrs of compositing, Mul-
tilines E76 and E77 oat cultivars are eligible for propaga-
tion under the Iowa Seed Certification System for only
three generations from breeder seed, one each for foun-
dation, registered, and certified.

Multilines E76 and E77 cultivars are very early in ma-'
turity, short, and produce predominantly large, plump, ivory
seedi with a bronze basal tip. They may contain from 2 to
4/c yellow seeds. Plants of both cultivars produce short,
upright, dark green leaves. They have semicompact pani-
cfus ind good l,odging resistance, They carry the Pg-2 and
Pg-4 genes for reaction to stem rust, but are susceptible to_

tlie birley yellow dwarf virus and to the Clintland race of
loose smut (caused by Ustilago auenae fPerc.] Rostr.). Mul-
tiline E cultivars are heterogeneous for reaction to crown
rust, and this results in population resistance to P. coronata.

Additionally, the recurrent parent contributed resistance
to certain races of crown rust that further Protects these
cultivars.

Multiline denotes that the cultivar is a composite of is-

olines. The E denotes early maturity, and 7 6 or 77 denotes
the year in which foundation seed lots of specific cultivars
in the series were released. As the race structure of the
crown rust population changes, new isolines with different
crown rust ieslstance genes will be included in future Mul-
tiline E cultivars to provide the best possible protection
from the crown rust fungus. New cultivars will be named
in accordance with the naming system outlined herein.

Breeder seed of the isolines used in the development of
Multiline E cultivars of oats is maintained by the Iowa Ag-
ricultural and Home Economics Experiment Station, Iowa
State University, Ames, IA 50011.

K. J. Fnnv, J. A. BnowNING, AND M. D. StttoNs (l)
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REGISTRATION OF'MULTILINE E76' AND
.MULTILINEETT' OATS

'MuL.rrr-INn E76' oats (Aaena satiaa L.) (Reg. no. 309) and
'Multiline 877' oats (Reg. no. 310) were developed by the
Iowa Agricultural and Home Economics Experiment Sta-

tion in cooperation with USDA-ARS, and released in 1976
and 1977 , respectively. These agronomically uniform cul-
tivars are composites of isolines that vary in their inherent
resistances to races of the crown rust fungus (Puccinia co-

ronata Cda, var. auena.e Fraser Led'). The isolines compos-
ited to form breeder seed of Multiline E76 and Multiline
E77 were developed through backcrossing with experi-
mental line CI 8044 as the recurrent parent. CI 8044 is a
pure line selected from a 'Clintland' X 'Garty-l'cross made
in 1954. The F, and F2 generations were grown at Aber-
deen, ID, and Ames, IA, respectively. From a group of F3

panicle rows at Ames in 1957, one (CI 7970) that.appeared
especially promising was selected for intensive testing. Many
F5 panicle progenies of Cl 7970 were tested for presence
of ihe eg-2 and Pg-4 genes for stem rust (caused by Puccinia
graminii Pers. f . sp. auenae Ericks. and E. Henn.) resistance
and several genes from Garry for crown rust resistance.
Five lines, each homozygous for genes Pg-2 and Pg-4, were
isolated. Beginning in 1960, one of these, C-237-89III (CI
8044), was used as the recurrent Parent in a series of mat-
ings with other lines that possessed unique genes that con-
dition resistance to crown rust. The Multiline E series is-

olines of oats, developed by backcrossing, are listed in Table
l. The percentage contribution of each isoline in breeder
seed for Multiline E76 and E77 cultivars is given in Table

Table 1. Multiline E series of oat isoUnes, their
in breeder seed of Multiline E76 and Multiline

pedigrees, reactions to key races oI Puccinia coronata, and percentage of each included
E77 cultivars.

Reaction to Pzccinia coronata tace Percentage contribution in

Line CI no. 294 326 2648 E76 E.77Pedigree

x292ll
x434
x466
x470
x54l
x719
x72t
x766
Y344
Y345
Y346
Y349

ro l+s)
10(+5)
10(+5)
10(+5)

4 (+3)

18 (+8)t
22(+81

4 (+3)
4 (+31

18 (+8)
4 (*3)
4 (+3)

22 (+8)

4 *3)

-

S
R

MS
MR
MS

S
MR
B
R
R
R
A

MR$
R
S

MR
S

MS
MR
MR
MS
R
R
R

9169
91?0
9t72
9176
9178
9179
9180
9181
9285
9286
9287
9290

CI8O441 2 x CI 7666r x Ceirch du Bach
CI804463 x Clinton x Garry2 x CI8079t
CI 80446 x CI 80011
CI 80446 x Acencao
CI 8044'3 x Bonkee 2 x Cl7l64 x CI 7171
CI 8044' x CI 7555 x CI 6665
Cl 80441 2 x CI 7665 x CI 7664
C18O4462 x Clinton x CI 80811
CI 8044' x PI 2959191
CI 80446 x B437t
CI80440 x 84391
CI80448 x B433t

MS
R

MS
s

MR
MS
MS
R
R
R

MR
R

13(+6)
16(*8)
4(+3)
4(+3)

13(+6)

I Auena steilis.
i perceotages in parentheses indicate acceptable levels of variation in foundation, registered, and certified seed.

$ n, lln, fnl"S, ani S denote resistant, moderately resistant, moderately susceptible, and susceptible, respectively.
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