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THE 'INTERNATIONAL WINTER WHEAT PERPORMANCE NURSER!J)

by

V.A, Johnson, J.E. Stroike, J.W. Sohmidt,’and P.J. Mattern

~ (Presented by V.A., Johnson)

The Intevnational Winter Wheat Performance Nursery (IWWFW) was initiated as a part-of
a co~operative wheat protein research programme at Lincoln, Nebraska, involving the
University of Nebraska, Crops Research Division, Agriocultural Research Service, U.S,
Department of Agriculture, and the Agenoy for International Development, U.S. Department
of State. We have had excellent informal co-operation from the Internstional Maize and
Wheat Improvement Centre, Mexico, D.F., and FAO, Rome. The IWWFN was patterned after
an International Spring Wheat Yield Nursery established in 1960 by the Rockefeller
Foundation.

Objectives of the IWWFN nursery are to:

1« Study the general adaptation characteristios of currently important winter wheat
* oultivars .

2. Identify superior winter wheat genotypes

3. Assess the impact of production environment on phenotypic expression of genes
for protein content and protein composition in winter wheat.

The first IWWFN was grown in 1969 at 22 sites in 15 countries ('l'a.bla 1). Seventeen
more sites were added in 1970, bringing the total to 39 sites in 25 countries, as indicated
in Table 2. The nursery size was arbitrarily fixed at 30 entries and four replications,
Plots were comprised of six rows for whioh 180 viable seeds per row were provided.

Cultivars inoluded in the first IWWPN are listed in Table 3. The same cultivars were
again grown in the second IWWPN. Many of the Furopean entries are old oultivars that are
no longer grown extensively. However, they are representative of the wheat types that have
become established in Europe and, initially, will provide useful information. They eventual-
1y will be replasced in the nursery by modern European cultivars.

Co-operatorg provide seed of each candidate cultivar in the amount of one kilogramme.
From this, a seod inorease is produced under quarantine at Yuma, Arizona (Figure 1). The
inocrease provides seed of the oultivar in the quantity needed for nursery inclusion as well
as satisfying United States quarantine regulations. Yums (33° latitude) is near the

1) Co~operative investigation of the Nebraska Agrioultural Experiment Station and the
Crops Research Division, Agrioultural Research Service, U.S. Department of .
Agrioculture.



Nebraﬂka’ U.S.A.
Califomia, UQSOA.
No. Carolina, U.S.A.
Oklahoma, U.S.A,
Svalof, Sweden
Versailles, France

HWageningen, Netherlands '

Rieti, Italy

Milano, Italy
Fundulea, Romania
Novi Sad, Yugoslavia

c°1°rad0, U.S.A.

New York, U.S.A.
Washington, U.S.A.
(Cambridge, England
Einbeck, Germany
Weihenstephan, Germany
Jokioinen, Finland
Zurioch, Switzerland
El Harrach, Algeria
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Table 1

Table . 2°

FIRST IWNPN:SITES - 1969 .

Ankara, Turkey
Eekipehir, Turkey
Karaj, Iran
Kermansghah, Iran
Sulaimaniyha, Irag
Kabul, Afghanisten
Suwon, Kores
Sapporc, Japan
Bordenave, Argmntina
Pergamino, “rgentina
Temuco, Chile

ADDITIONAL SITES, IWWFN - 1970

'Zagreb, Yugoslavia

Vienna, Austria
Martonvasar, Hungary
Tslbukin, Bulgaria

Mazur-i-Shariff, Afghanistan

Jammu State, India
Kashmir State, India
Southern Brazil



Table 3

CULTIVARS IN THE FIRST INTERNATIONAL .
WINTER WHEAT PERFORMANCE NURSERY - 1969

Pelix, Netherlands Caines (Washington, U.S.A.)
‘Heine VII (Germeny) Yorkstar (New York, U.S.A.)' "
0din' (Sweden) Triumph 64 (Oklahoma, U.S.A,)
San Pastore (Italy). ° Bcout 66 (Nebraska, U.S.A.)
Cappell .Desprez (Franoe) Parker (Kansas, U.S.A.)
Bezostaia (U.S.S.R.) Gage (Nebraska, U.S.A.)

Bankuti 1201 (Hungary) Sturdy (Texas, U.S.A.)

Fertodi 293 (Hungary) Shavmee (Kansas, U.S.A.)

Yung Kwang (Korea) Lancer (Nebraska, U.S.A.) ‘
Winalta (Canada) Atlas 66 (No. Carolina, U,S.A. )1)
Blusboy (No. Carolina, U.S.A.) Purdue 28-2-1 (Indiana, U.S,.A.)’
Benhur (Indiana, U.S.A.) NB67730 (Nebraska, U.S.4.)’
Riley 67 (Indianp, U.S.A.) Arthur (Indiana, U, s.n.;

Timwin (Wisconsin, U.S.A.) " Lerma Rojo 64 (Me:\:i.co)2

Stadler (Missouri, U.S.A.) Inia 66 (Mexioo).?

1) [;Cultiva.r known'to possess genes for-high grain protein
2) ;Spr:lng wheat
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southermost limit of winter wheat production in the northern hemisphere.: Strongly photo-
period sensitive cultivars from northern Furope may not produce seed at Yuma. Suoch
cultivars cannot be ’acluded in the nursery.

Wew cultivars that have been inoreased in Arizona and which will be included in the
third IWWPN in 1971 are shown in Table 4., Candidate ocultivars for the fourth IWWPN (1972)
soheduled for inoreass at Yuma in 1970/71 appear in Table 5. The number exceeds that
which can be accommodated in the fourth nursery. v

Table 4

WINTER WHEAT CULTIVARS TO BE INCLUDED IN THE THIRD IWWFN - 19T1 ]
Backa (Tugoslavia) NB66425 (Nebraska, U.S.A.g
Red Star Yugoslawﬁa) NB68513 (Nebraska, U.S.A.
Sava (Yugoslavia) TX6244793~7 (Texas, U.S.A.)
Strampelli (Italy) Winter Triticale (Nebraska, U.S.A.)
Starke (Sweden) Vakka (Finland)
Hokuie (Jzpan) Jyva (Finland)

Probstdorfer Extrem (Austria)

1) Entered in third IWWFN under designstion NS611

Tabls 5
i b - '

CANDIDATE WINTER WHEAT CULTIVARS FOR THE FOURTH IWWFN - 1972
Cultivar Origin Cultivar Origin
lura Yugoslavia Lilifen J Chile
2g 5994/66 Yugoslavia Carifen 12 . Chile
Clarion Netherlands ) Likafen Chile
Manella Netherlands Caliafen Chile
Maris Nimrod England Zenith Switserland
Jubilar Germany Narimp 3 Italy
Diplomat Germany Demar 4 Italy
Cexiho Germany Viotor 1 Italy
Exoslsior Romania . Viotor III = | , Italy
Moldova Romania Osmoar I Italy
Favrit Romania Oscar VI Italy
Daocia Romania Yektay 406 Turkey
Rashid . Iran Korao 66 Turkey .
Nam Kwang Korea Bolal Turkey
Kyung Kwang Korea
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Begostaia (U.S.5.R.) was the most productive among 30 cultivars from 10 couniries
evaluated in 1969. Its yield performance is compared with 27 other oultivars at 1€

gites in Table 6.

The yields of 23 cultivars at 19 sites appear in Table 7. The northern

BEuropean oultivars Odin, Felix, and Cappell Desprez and the American oultivar Giaines were

relatively non-productive over all nurcery sites.

Lerma Rojo 64, one of two spring wheat

cultivars included in the nursery, survived the winter sufficiently at 15 sites to make
a grain crop (Table 8).

. FIRST INTERNATIONAL WINTER WHEAT PERFORMANCE NURSERY AT 16 SITES IN 19691))

Table 6

MEAN YIELIS IN QUINTALS/HECTARE OF 28 CULTIVARS GROWN IN THE

1
r

Cultivar ‘Origin X yield Cultivar Origin X 'yield
(16 sites) (16 sites).
q/ha ~ q/ha
Bezostaia U.S.5.R. 45.2 Lancer U.S.A, 3646
Blueboy U.S.A, 43.5 Shawnee U.S.A. 36.5-
San Pastore | Italy 41.1 Riley 67 U.S.A, © 3643
Sturdy U.S.A. 40.5 Yorkstar U.S.A. 35.8
Timwin U.S.A, 39.9 Bankuti 1201 Rungary 35.6
Parker U.S.A. 39.7 Triumph 64 U.S A 356
Fertodi 293 | Hungary 39.3 NB67730 U.SeA.. 348
Benhur U.S .A. 38.5 Atl&a 66 UQSQAQ 33.4
Soout 66 U.S.A. 38.4 Purdue 28~2-1 U.S.A, 3249
Yung Kwang | Korea ’ 3841 Winalta Canada 32.2
Arthur U.S.A, 38.1 Cappell Desprez France 32.0
Gage U.3,.4A, 37.1 Gaines UdS A, 30.7
Stadler UsSeAs 36.9 Felix Netherlands v 29.6
Heine VII  { Germany 36.7 0Odin Sweden . . . ggﬂ‘

1) All sites except Pergamino, Ai'g’erit'ina;‘ Bordenave,’ Argentiha; ‘ Versailles, Francej

Temaco, Chile; and Sapporo, Jaan. _
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Table

TIELIS IN QUINTALS/HECTARE OF 23 CULTIVARS GROWN' IN m:g

Pledug gr ' wg

FmS'J.‘ INTWATIONAL WINTER WHEAT PERFORMANCE NURSERY A’I‘ 19 SI’I‘B IN 1959

Cultivar Origin X yield Cultivar Origin X yield
(19 sites) (19 sites)

a/ha } 1+ q/ha
Bezostalia UdSS.Re 43 0 Yorkstar US.A. 34 0
Blueboy U.S.4, 40 05 am U.S.A. 33 08
Sturdy U.S.4A, 38.8 Yung Kwang Korea 33.8
Timwin U.S.A, 38 o2 'I‘riumph 64 U.S.A, 33 6
San Pastore | Italy 37.2 Lancer U.S.A. 33.5
Benhur U.S.A. 3649 Shavwnee U.8.4A. 33.2
Parker UsS.A. 36 b N367730 UeS Ao 3201
Fertodi 293 | Hungary 36.3 Bankuti 1201 Hungary C 32,0
Soout 66 U.S.A. 36.1 Winalia Canada - 31.2
Arthur U.S.A. 35 R:] Purdue 28‘2-1 U.S.A. 30 .5 ot
Riley 67 U.S.A. 34.5 Gaines U.S.A. . 276 |
Stadler UsSeAe 344 , ,

‘Table 8.

5 COMPARA’I‘IVE YIELDS OF LERMA ROJO 64 SPRING WHEAT (smm IN THE FALL)
AND 9 WINTER CULPIVARS AT 15 SITES AT WHICH LERMA ROJO SURVIVED 'I‘HE WINTER IN l9692)

Cultivar Origin X yleld Cultivar Origin X yield
(15 sites) , - (15 sites)
a/ha a/ha
Bezostaia U.8.3.R, 44.0 Soout 66 U.S.A, 38 04
Blueboy U.S.A. 43.2 Lerma Rojo 64 Mexioo 35.3
Sturdy US.A, 4144 NBGTT30 US.A. 34.2
San Pastore | Italy 40.7 Winalta Canada 3241
Timwin UsS.A. 39 0 Gaines U.3.A. 3142

1) A sites except Pergamino, Argentina and Veru:l.llu,vFrancc

2) Sites at which Lerma Rojo did not survive the winters Suwon, Korea; Sapporo, Japani
Fundulea, Romania; and Stillwater, Oklahoma. '
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Differential winterkill ocourred at 11 sites (Table 9).

Table 9

AVERAGE WINTER SURVIVAL OF 29 CULTIVARS IN THE FIRST IWWPN AT
11 SITES WHERE DIFFERENTIAL WINTERKILLING OCCURRED IN 1969 ' -

RPN Winter Winter
‘Cultivar Survival Cultivar Survival
Jankuti 1201 94 Timwin 91
Soout 66 94 Riley 67 91
NB67730 93 Perker 91
Winalte 93 Yorkstar 91
Gage 93 Sturdy 91
Gaines 93 Arthur 90
Lancer .93 Purdue 28-2-1 90
Yung Kwang t 92 Shawnee 90
Blueboy 1 92 Bazostaia 90
Triumph 64 192 Cappell Desprez 90
Odin .92 San Pastore 90
Benhur 92 Heine VII 89
Fertodi 92 Atlas 66 85
Felix + 92 Lerma Rojo 64 51 :
Stadler 92

" San Pastore, Denhur, and Triumpn 64 in that order were earliest maturing (Table 10).
Straw lodging that averaged over 40 percont at 13 cites ocourred among four tall-

wing

American cultivars, Winalta from Cancda, and Bankuti 1201 from Hungary (Table 11). Lodging

Tabi a 10

AVERAGE MATURITY (DAYS TO FICWERING FROM 1 JANUARY) OF 28
CULTIVARS IN THE FIRST IVWPN AT 16 SITES IN 1969

‘eas ' | Days to flowerin Days'to flowerin

Cultivax (£rom 1 Janusry Cultivar (from 1 January)

San Paatore 135 - Shawnee 142

Benhur 136 Fertodi 293 142

Triumph 64 136 Benkuti 1201 143

Sturdy 138 Gage 143,

Arthur 139 Blueboy 143

Parker 139 Atlas 66 144 ,
Stadler 139 Lancer 144 ‘
Soout 66 140 Winalta 146

Riley 67 ' 140 Yorkstar 146 )
Yung Kwang ¢ 140 Galnes 148
Bazostaia 140° Heina VII 149

Purdue 28-2-1 ; 140 Cappell Despresz 151

NB6T730 ' 141 " Pelix 153 .
Timwin 142 Odin 154 Ll




was least among the short-strawed cultivars from the United States and Burope. Degree of
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lodging was highly associated with the plant height of oultivars shown in Table 12. -

AVERAGE LODGING OF 29 CULTIVARS IN THE FIRST IWWFN AT 13 SITES
WHERE DIFFERENTIAL LODGING OCCURRED IN 1969

Table 11

. Lodging Lodging
Cultivar (13 sites) Cultivar (13 sites)
%

Sturdy 7 Shawnee 26
Felix 10 Purdus 28-2-1 27
San Pastore 12 Stadler 29
Odin 13 Fertodi 293 kY
Cappell Despresz 15 Riley 67 32
Biusboy 16 Yung Kwang 33
Gaines 16 Atlas 66 33
Heine VII 18 Gage 34
Parker 20% Winalta 42
Bezostaia 20 Lander 42
Benhur 29 Triumph 64 47
Lerma RoJo 641) Bankuti 1201 47
Yorkstar 2 Scout 66 48
Arthur 24 NB67730 48
Timwin .25 .. -

1) 11 sites only

Table 12

AVERAGE PLANT HEIGHT OF 28 CULTIVARS GROWN IN THE FIRST IWWPN
AT 17 SITES IN 1969:

Cultivar - Plant height “Cultivar Plant Height™

.. om ., om

~ N ‘,;‘ N LI S PR
Gaines 16 Riley 67 107
Sturdy 83 Odin 107
Timwin 88 Triumph 64 108
Pelix 93 Gage 109
Cappell Desprez 93 Stadler 111
San Pastore 96 Lancer 1111
Blueboy 97 Soout 66 113
wine VII 08. Shawnee 13
Bezostaia 298 Winalta 114
Artaur 1014 Purdue 28-2-19 117
Parh.r 102; Fertodl 293 118
Yorkstar 103: Atlas 66 118
Benhur 103} NB67730 120
Yung Kvang 105‘ Bankuti 1201 125




The high protein cultivars Atlas 66, Purdue 28-2-1, and NB67730, were among the
wheata tested in +he first IWWPN in 1969. The mean protein content of their grain over
16 sites was 17.4, 16.5 and 16.4 peroent, respsctively (Table 13), whioh was substantially

Table 13

AVERAGE PROTEIN CONTENT' FOR-28°CUIFIVARS IN THE FIRST IWWPN
.. AT 16 SITES IN 1969

b

5 LA Oratn,y Protein Grain, ) Protein
Cultivar ° , yield content Cultivar yield oontent

| a/ha % : q/ha %
Atlas 66 .33 17.4 Timwin 40 14.2
Purdue 28-2-1 .03 . 1645 Yung Xwang 38 14.2
NB67730 35 | 16.4 Riley 67 36 14.1
Cappell Desprez 32 1641 Soout 66 38 14.0.
Odin 27 1547 Arthur 38 14.0-
Felix .30 15.2 Lancer 37 13.9.-
Bankuti 1201 36 15.0 Shawnee M 1367 0
Heine VII 37 . 14.8 Winalta 32 137~
Fertodi 293 39 - 14.7 Blueboy 44 1346 -
Triumph 64 36 ¢ 1aeb San Pastore 41 134
Gage V.37 14 .4 Bezostaia 45 1343
Parker - 40 14.3 Stadler 37 131
Benhur 39 14.3 Gaines kY | 12.8. -
Sturdy 41 14.2 Yorkstar 36 1245

higher thar most other cultivars in the nursery. NB67730 was somewhat higher yielding than
Atlas 66 and Purdue 28-2-1. Its protein content of 16.4 percent averaged approximately 1%
40 3 percent higher than other cultivars of comparable yield.

Cultivars are ranked according to their mean yields at six sites in Romania, Turkey,
Iran, and Iraq in Table 14. Their mean winter survival, plant height, and lodging at the
pites are shown in Table 15. PFertodi, a tall cultivar, was the most productive followed
by Bezostaia, Sturdy, and San Pastore in that order. Winter survival and lodging were not
factors in productivity at thece sites. Some tall-growing oultivars were zs productive as
short ones.

Jor

1) ;Gre.in yiel(dsz :?éportgd to fneareet whi;;l:e quiri:tal/heotare.* '
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Table 14

MEAN YIELD AND FROTEIN CONTENT FOR 29 CULTIVARS GROWN IN
THE IWWPN AT SIX SITES I ROMANIA, TURKEY, IRAN, AND IRAQ IN 907

| . Protein Orain . F' .| Protein.. |..Grain .. ..|[.

Cultivar X content | yield Cultivar ‘ conient yield
e % q/ha o L a/he

Fcisrtohdi‘ 293 ' 1843 32.1 Arthur 1344, .. | .. 25.8
Bezostaia 13.3 313 Shawnee 13.61 25.7
Sturdy 1443 ! 3141 Heine VII 15.8° , 2540
San Pastore “13.8 ! 31.0°° Cappell Despresz 171 “24.7°
Scout 66 1345 t 30.8 Yung Kwang 13.7 2445
Parker- 41441 , 30.T Lerma Rojo 64 13.91) ‘ '24-52)
Lanocer 1344 ] 3043 Winalta 13.4. 24.3
Blueboy Y1367 ! 30.1 Yorkstar 1243 22.9
Bankuti 1201 115.0 ¢ 29 .4 Stadler 13.1 22,6'
Timvin ‘ 142 23.1 Atlae 66 17.7" 2244
Triumph 64 1441 27.6 Felix 1641 22.3 .
Benhur ‘ 13.7 26.7 Purdue 28-~2-~1 15.8: 21.9
Gage , 2 13.5 : 2605 0din 16-7, 2144 R
NB67730. " 1549 26,1 Jaines 13.2° 18.3 .
Rizley 67 14.0 26.0
1; Mean value baSed on 5 sites only
2) -0 yield at Fundulea (variety failed to survive winter)

‘L‘abie 15
MEAN, WINTER SURVIVAL, PLANT HEIOHT, AND LODOING FOR 29..
CULTIVARS ‘OROWN' IN THE IWWPN AT SIX SITES IN ROMANIA, TURKEY,
" IRAN, AND IRAQ IN 1969

X Winter Plant
Cultivar survival . height Lodfing)
(3 sites) (6 sites) . (3 sites
% om %

* Fertodi 293 98 118 13
Bezostaia 95 97 1
Sturdy 99 79 0
San Pastore 99 95 0
Scout 66 99 112 6
Parker 99 99 Tr.
Lancer 99 105 18
Blueboy 99 94 2 :
Bankuti 1201 99 10 123 ; 18°
Timvin 98 ‘87" 2
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Table 15 (continued)

Triumph 64
Benhur

Gage

NB67730
Riley 67
Arthur
Shawnec
Heine VII
Cappell Desprez
Yung Kvang
Lerma Rojo 64
Winalta
Yorkstar
Stadler
Atlas 66
Felix

Purdue 28~2-1
0din ,
Gaines

106

98
105
118
103

97
108

170"

103
116 -
88
113
99
68

1) Mean-values based on one less site than indicated
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Figure 1, = International Winter Wheat Performance Nursery seed ,
' inorease plots at Yuma, Arizona, on 12 February 1970.



