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ID-B..96
Solt Wblte Winter Wheat

Proposedname: 'Bnmda&e96'

as. Zemetra, M. Lau.ver, K. O'Brien, T. Koell1er, E.Souza, S.D. Guy, L.
Robertson, and B. Brown

'Brundage 96' 80ft white winter wheat (Triticum aestivum L.) isproposed for
release bythe IdahoAgricultural Experiment Station in2001. Brundage 96 is a white
chaffed, awnletted, semi-dwarfsoftwhite common winter wheat withgood to excellent
yield potential inbothdryland and irrigated areas ofthe Pacific Northwest. It isgreen
blue in colorwithan erectto semi-erect flag leaf The kernels ofBrondage 96 are
intermediate insize, white, andsoft. Brundage 96 hasexcellent end-use quality
characteristics.

Pedigreeand History

Brundage 96 isa head row reselectlon from a pre-breeder field of 'Brundage'
(Zcmetra et at. 1998) in 1996 based ona slightly different leafcolorand B difference in
response to stripe rust. It was. designated ID-B-96 and tested in the Advanced Yield
Nursery for threeyears (1997-98~ 1998-99 and 1999-2000h theWestern Regional White
Winter WheatNursery for two years (1998-99 and 1999-2000) and in extension trials in
Idaho, Oregon andWashington in 1999-2000. The pedigree of'Brundage 96 is
'Stephens~/'Geneva' (Kronstad et al, 1978; SoneDs andJensen 1987). Brundage 96 was
grownout inheadrowsfor twoyears and selected for trueness to type. Afterthe two
cyclei of selection, seed was harvested and used for breeder seed in 1999-2000.

Area ofAdaptation

Brundage 96 is a softwhite common winter wheat withexcellent strawstrength
that is adapted to intermediate to highrainfall dryla.nd areas of thePacific Northwest. It
also performs well inirrigated regions.

Agronomic Characteristics

Brundage 96 is a semi-dwatfwheat that is simjlar inheight to Brulldage and
slightly shorter thanStephens (Tables 2, 5.6,7,8,10). Brundage 96 is darkblue-green in
color with erect to semi-erect flag leaves. Heading date fur Brundage 96is similar to
Stephens and is laterthan Brondage (Tables 1, 5, 8). Brundage 96 has goodto excellent
strawstrength showing littleor no lodging underbothdryland and irrigated conditions. It
hasa moderate level of winter hardiness, similar to that observed inBrundage. Glumes of
Brundage 96 are awnlet1ed and seed is intermediate insize, white andsoft.

Agronomic Performance

Brundage96 is high yielding under bothdtyland and irrigated conditions, similar to
.B1Ul1J~e. In dlyltu,d trialg Brund::tgr: 96 eQualed or exceeded Brundage, Stephens and
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'Madsen' (Allan et al, 1986) for yield (Tables 3,6. 17). In Irrigated trials, Brundage96
was equalto Brundage and Madsenfor yield (Table 3 and8). In theWesternRegional
White Wint.er WPeat Nursery. Brundage96 equaled or exceeded the yield of Madsenand
Stephens over 2 yearsof testing(Table5).

Brundage96 had test weight equal to Stephens and Madsen underboth dJ)"land
and irrigated. conditions (Tables 4, 5. 6, 7, 8. 9, 10). Its test weight was equal or slightly
lessthan that ofBrundage underthe sameconditions. (Tables 4 and7).

End-use Quality

Brundage96 has. excellent end...use qualityfor a softwhitewinter wheat, similar to
that of Brundage. The percent flourproteinis simflar to that of other soft whitewinter
wheats such as Brundage, Stephens and Madsen (Tables 6 and 11). Forkernel hardness,
Brundage 96 ismostsimilar to Brundage and isusually lower in hardness compared to
Stephens and Madsen(Table 12). Breakflour yield forBrundage 96 is similar to
Brundage and superior to both Stephens and Madsen underboth dryland and irrigated
conditions (Table 13). In regional testing. results forBrundage 96 for percentflour
protein,kemelhardness percentandbreakflour weresimilar to the advanced yield trial
results (Table 15). For percentflour ash,. Brundage 96was similar to both Stephens and
Madsen (Table 15). For end-use quality, Brundage 96 performed wellfor both the cookie
bake testandthe sponge cake test. Brundage 96equaled or exceeded Brundage,
Stephens andMadsen for cookiediameter ill both the Advanced Yield Trials (Table 14)
and in regional testing (Table 15)_ For sponge cakevolume, Brundage 96 equaled or
exceeded Stephens andMadsen (Table IS). InPacific Northwest WheatQuality Council
testfng, Brundage96 was found to haveIavorable end-use quality for a soft whitewinter
wheat.

Disease Reactions

Brundage96 hasgood resistance to stripe rustbased on two years of regional
testing (Tables 16and 17). It is susceptible to dwarf bunt (Table 18) and would require
th~ useoia seedfungicide treatment ifgrown ina region wheredwarfbunt can occur.
Bru[u1a~1;l 96 tlppea.r& to have a mor.tPirl'lte levellJrtd~ra.n(:C t.u Coph:iloiporium F:tril'l~. It
dots nnt "'Irry the resistance gene for Ct;lrcosporella root rot so should be considered
susceptible to this disease.

Breederand Foundation seed of Brundage 96 will be maintained by the Idaho
Foundation SeedProgramunderthe direction of the Idaho Agricultural Experiment
Station, Un;VC':r~ity of'Idaho, Moscow, ID 83844,

References

Allan, RE., c.r. Peterson, Jr., G.L. Rubenthaler, B.,F. Line, and D.E. Roberts. 1989.
Registration of 'Madsen' wheat. Crop Sci. 29: 1575.



1UI- Q-n! TH1u' 4'cC DM'" _ U I..I"I .I. I:le .:. U[ FOUNDATION SEED FAX NO. 12084236656 P 4

Kronstad, W.E., C.R.Rhode, M.F. Kolding, andR.I. Metzger. 1978. Registration of
'Stephens' wheat. CropSci. 18:1097.

Sorrells. M,E., and'N.F. Jensen. 1981. Registration of 'Geneva' wheat. Crop Sci.

27:1314.

1.emetra, R.S., E.l Souza, M. Lauver, 1. Windes, S.O. Guy, B. Brown, 1,. Robertson, and
M. Kruk. 1998. Registration of "Brundage' wheat. Crop Sci. 38: 1404.



jUL- 8-04 THU 4:SG PM UI FOUNDATION SEED FAX NO, 1~'084'j"l~G~"t L)U'~lI t, G

"fable 1. Heading Qat. for Brundage 96 compared to Stephens. Madsen, and Brundage In the
Moscow AdilanGedYieldTrials 1991·199$.

I1rylin'Hf' d,ry!iJIllJ"gQ .'J'Y1~1'l1i 00 &\Iiiril!1l"
no. Ofsites 1 , 1
!(l'l~!y<l{
,!H'II'",II""~ ltd 100 1G:l 1f13
Mad,cn 165 168 167 161
Brundige 1S5 163 160 159
OrunnilWv SO 1fi:? 1fifi 163 163

Table 2. H~ight lor Brundage 96 compared to stephens, Madu", lind Orund'ftc In ihlll'dryland ftnrt
Irrigated AclvancwJ Yield Trials 1997.19~.

drylend-97 dryland·ga dryland-9a average iCTigeted-97 irrigated-98 it'rigated·gg average
no. of sites 6 6 6 2 3 2
,gyltiv@!
Stephens 37 28 33 32.7 40 31 38 35.7
Madsen 37 29 34 33.3 39 32 56 a5.7
Brundage 3~ 27 32 30.7 40 29 34 34.3
Brundage00 34 28 33 31.7 sa 29 33 33.3

Table 3. Yield (buJacre) for Brundage96 comparedto Stephens, Madsen, and Brundagein the drylalld
and irrigated Ad"anced YieldTrial. 1991·1999.

dryland·97 dryland-g8 dryland-99 average irrigated-97 lrrigatea-9S irrigated-S9 average
no. cfsites 6 Ei e 2 3 3
~
Stephsns 101 19 112 97 140 154 172 166
Madsen 119 89 115 107 130 149 161 ,.117
Brundage as 91 113 99 133 147 149 14~

8n.ll1dage 96 105 gO 120 108 1'29 140 165 14~

Table 4. Test weight (Ibs/buahel) for S,undage &6 compared to Steplums. M~.en. and Brundage In the
dry/and and Irrigatad Advanced Yield Tl'laI11997-1Sli9.

dl)'land-97 dryland-9S dryland-eg average irriQ8ted-~17 Irrigated-96 irrlgated-9g a"era9~

no. of sites 6 e I') 2 a 3
~r
Stephens 515.6 57.2 59.8 67.5 69.2 59 eO.2 59.5
Madsen 58.4 58.1 60.5 59.0 69.4 ~g.1 60.1 $9.6
BnJndsge 51.2 68,6 59.6 58.5 59.9 61.9 59.9 60.6
Brundage96 67.5 5e.9 60.4 58.3 58.8 58.8 60,1 59.2

Tabl~ 5. Mean lIgronomie data for Brundage 96 comlMlred to Stephens and Mad&~n In th~ Western
Regional White Winter Wheat Nurserl•• 1018-1999and 1999-2000.

heeding·ge headlng-99 height-98 height.99 yield-96 yield,.-9g tl;.\$t wt,-98 test y,;t·99
wu1tivar (JUlian) (JUlian} (in.) (in.) (bo/acre) (bula-ere) (lbs!bu) (Ibs/bu)
Stq.ophens 163 153 ~5 34 119 115 59.0 60.8
Madsf;l11 165 156 30 36 121 118 59.1 60.9
Brundage96 162 153 ~4 33 1?fi 119 59.4 BO.r
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TalHe 6. Agronomic data for Brundage 96 from Nort.,ern Idaho 1999 extension trials.
( 5 drvland sites).

cultivar Might yield test wt. % protein
(in) {bu/acre} (Ibs1bu)

Madsen 39.2 109 61.4 10.5
Stephens 38.8 109 61.4 10.4
Brundage-96 38.8 112 61.1 9.7

Table 7. Agronomic data for Brundag~96 from Southwestern Idaho 1999 eX1ension tria's
( 4 irrigatod sites).

cultlvar

Brundage
Stephens
Brundage.tl6

height
(in)

86.0
38.0
36.2

yield
(bUfBere)

144
156
142

test wt.
(lbsJbu)

84.a
63.6
62.3

fable 8. Agronomic data ror Brundage 96 from Southeastern Idaho 1999 extension trials
(3 Irrigated sites).

cultlvar height head. dat42 yield testWI.
(in) (Julian) (bu/acre) (lbSlbu)

Madsen ~7 151 139 61.6
Stephens 36 141 134 60.5
fJrundagew 9ij 34 149 134 61.4

Table 9. Agronomic data for Brundage 96 from Oregon 1999 cereal extension trial$ (8 sitos).

cult/var

Madsen
Stephens
8rul'ldage-96

yield
(btJlacre)

104
112
106

test wt.
(Ibslbu)

61.3
61.2
61.7

Table 10. Agronomic data for Brundage 96 from Washington 199t cereal extension trials
(17 sItes).

cullivar

Madsen
Stephens
Brundage-ge

height
(in)
37
36
35

yield
(bu/acre)

109
112
114

tastwt.
(Ibs/tlu)

60.7
60.6
60.5
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Table 11. Percent flout protein for Brund. 96 compared to stephen., MIId..n, lind Brundage In tt\e
drytand and irrigated Advanced Yield Trials 1997.1999.

dryland-B7 drytand-9S dryland-99 average irrigated-97 irrlgated-S8 Irrll1ated.99 average
no. of sites 4 4 5 2 3 3

£!Jlli~
Stephens e.7 S,7 7.9 8.4 9.0 8,2 9,9 9,0

Madsen 9.5 9,2 8,2 9.0 9.4 8.3 10,6 9.4
Brundage 8,2 8.4 7,B 8.1 8.9 8.0 10.0 9,0

erundllge !lIS S,4 8,3 8.0 8,2 6,8 8.3 9.8 9,0

Table 12.. NIR hardnes6 for Brundage 98 compared to Stephens, Madsen, and Brundage ill the
dtyland and Irrigated Advanced Yield Trial, 1997-1999.

dryland.S7 dryland-S6 dryland-99 average irrlgated-97 irrlgater;l-9S irrigated.99 ilIverage
no,ofsltGs 5 4 S , 3 3
~!.IWlru
Stephens 21.£1 22,6 26.5 23.6 :i!6.1 22.5 22.2 23,6
Madsen 29.9 23,3 27.8 27,0 40,~ 25.3 24,2 30.0
Brundage '8.3 18,1 17.2 17.9 19,9 20.7 17.9 19.5
8NI1dage96 18.3 16.0 17.0 17.1 21.4 16,5 13.2 17.0

Table 13. PerCGnt break flour yield for Brundage 86 compared to Stephen.., Madlen, and Brundage in the
dryland and irrigated Advanced Yield Trilla 1997·1999.

dryland-e1 dryland-9a dryland-99 average irrigated-97 irrigated-98 irrigated-99 avorege
no. of site:; 4 4 5 2 3 :3
Qilltly.![
Stephens 34.9 40.4 -40.2 38.5 34.7 Ja.9 JS,4 37.3
Mad$en 35.7 40.3 40.1 38.7 37.0 42.2 37.4 38.9
Brundage 41,1 45,2 46.4 44.4 39,6 44,5 42.:2 42.1
Brundage 96 41.8 46.6 45.0 44.8 40.5 61.4 41.4 44.4

Table 14. Cool<le diameter (em) for Brundage 96 compared to Stephens, Madsen. and Brundage in the
<lryland and irrigated Advanced Yield Trials 1991-1999.

<lrylana-97 dryland-ee dryland-9g average irrigated-97 irrlgated~g8 irrlgated-99 a"~r;)lge

no, of tlte5 -4 4 5 , 3 3
~JJ.lti.~m
Stephens 8.6 e.7 8.8 8.7 as 8,6 a.e 8.6
Madtl1n 9.5 8.4 8J3 8,S 8.6 a.s 13.6 8.8
Brundage 9.4 8.1 6.8 g.O S,7 8.8 8.7 8.7
Bruodaga 96 B,9 8.7 9.1 8.9 8.8 8.7 e.s e.a

Table 15. QIUlIity data far BrlJndage 96 compared to Stephens and Madsen in the Western Regional
White Winter Wheat Nursery 1991·1999.

NiR hard. flour protein flouryield bit fl. yield "our ash RVA cOokie dla, cake vel,
qUlt~~ {%) (%} (%) (%) (ern) (cc)
Stephens 18 7.5 69.2 47.2 o.ss 11B 9.45 1210
Mad$en 21 7.7 68.3 48,4 0,31 104 9,43 1240
Brundageee 17 7,4 69.0 50.8 0.35 106 9.51 1210
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Table 16. Response of Brundage 96 to stripe rust compared to Stephens, Madsen and
EJrundage from the 1998..1199 Western Regional White Winter Wheat Nursery.

iocauon Pullman.W~ Walla Walla, W. Mt. vernon. w~
SU\ge 7 7 7
Q!!Jllv.it
StepheM 0%.0 0%,0 40%,2:::8
Madsen 0%.0 0%,0 5%.2":5
Brundago 5%,8 2%.2=5 S9%.a
BrundagaQ6 0%,0 0%,0 20%,2=8

Table 11. Response of Brundage 96 to stripe rust compared to Stephens, Madsen end
Brundage ftom the 1999-2000 Western Regional White Winter Wheat Nursery.

location PuUlI1iIt'I,Wa Mt. Vemon, Wa
slag$ 6 <4
~~C
Stephens 0%,0 20%,2=8
Madsen 0%,0 5%,2=5
Brundage 10%,B 80%,8
Brundage 96 0%,0 10%,2=8

Table 18. Response of Brundage 9$ compared to dwarf bunt compared to Brundage and
Madsen in the Western Regional White Winter Wheat Nursery 1998..19tQ.

ft~!!!."l~
Madsen
Brundage
Brundage 96

~uM.&f.!nLot
26%
26%
67%
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September14, 2001

MEMORANDUM

TO: Kathy Stewart- Williams
IdahoFoundation Seed

FROM: R.S. Zernetra
Professor

Plant Breeding and Genetics

SUBJECT: Brundage % Foundalion Seed

FAX NO. 1,2nP4?~6oC~Cu ~ ... ..,) , -'u P 1

Regarding the presence of1'ed seedinFoundation Brundage 96foundation seedlotsKAM·3-01F and 01
KREW:3:

1. Brundage96 is a directselection out of Brundage, a softwhitewinter wheat and red seed has not
beenfound in Brund~c orhavetheparents of Brundage, Stephens and Genevabeenknown to
produce red variants.

2. Thepotential for out-crossing is lowinwheat but redwheat waspresenton thefarmbeyond the
90 foot buffer zonerequired forbreeder seedlhl.': yeill' breeder seedwasproduced. Environmental
ccndinons that year could have increased thepotential for out-crossing.

3. Thepossibility of contamination ofboth lots otFotmdation Bnifidage 96 (KAM-3.01Fand01
KRl3 W3 would be remote sincethey were grown in differelit partsor the stateand
harvested/process by different crews/facilities. I alsowalked thefieldgrown at theKambltscf
farm anddidnot observe any major variants in the field.

4. Thelevel of redseedshould notsubstantially increase in theregistered andcertifled seed classes.
If thesource of seed wasproduced byan out-cross t111:1 number of red seedshould slayrelatively
constant or decrease through bothregistered I certified seed production andsubsequent
generation!; dueto segregation assuming equal survival andreproduction. Due tothe low lev~l of
red seed the performance oftbc cu1tivar should notbereduced.

Recommended action:

J. Allow (\ varianceof'five(S) red seed/lb in Foundation Bl'Ul1.dage 96, lots KAM·3·01F and 01 KRS
W3. This variancewouldthenallowsix (6)red seedllb illRegisteredandseven (7) red Kced/lb in
Certified Brundage96produced from those foundation seed lots.

2. Screen breeder seedfor Ted seedandproduce newbreeder andfoundation seedof Enmdage 96 in
the2001-2002 grewing season.

cc, Dr. RichardHeimsch


