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THE INTEINATIONAL IWIN WHEAT iP O]MHNCE .USERy 1 ) 

by 

V.A. Johnson, J.E. Str6ike, 4'4. S~hiiidtf'rkid P.J. Nattern 

(Presented by V.A. Johnson) 

The Inte-national Winter Wheat Performanoe Nursery (IWWH4) was initiated am a part-ofa oo-operative wheat protein research programme at Lincoln, Nebraska, involving theUniversity of Nebraska, Crops Researoh Division, Agricultural Research Service, U.S.Department of Agriculture, and the Agency for International Development, U.S. Departmentof States We have had excellent informal co-operation from the Internntional Maize andWheat Improvement Centre, Mexico, and FAO, The IWWP wasD.P., Rome. 	 patterned after an International Spring Wheat Yield Nursery established in 1960 by the Rockefeller 
Foundation. 

Objectives of the IWWPf nursery are to: 

1. 	 Study the general adaptation oharaoteriotiou of currently important winter wheat 
oulti'ars 

2. 	 Identif~r 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 IWWPN was grown in 1969 at 22 sites in 15 countries (Table 1). Seventeenmore sites were added in 1970, bringing the total to 39 sites in 25 countries, as indicatedin Table 2. The nursery size was arbitrarily fixed at 30 entries and four replications.

Plots were comprised of six rows for which 180 viable seeds per row were provided. 

Cultivars included in the first IWWPN are listed in Table 3. The same oultivars wereagain grown in the second IWWPN. Many of the European entries are old oultivars that are no longer grown extensively. However, they are representative of the wheat types that havebecome established in Europe and, initially, will provide useful information. They eventually will be replaced in the nursery by modern European cultivars. 

Co-operator 9 provide seed of each candidate oultivar in the amount of one kilogramme.From 	this, a seed increase is produced under quarantine at Yuma, Arizona (Figure 1). Theincrease provides seed of the oultivar in the quantity needed for nursery inclusion am well as satisfying United States quarantine regulations. Yuma (330 latitude) is near the 

1) Co-operative investigation of the Nebraska Airioultural Experiment Station and theCrops Research Division, Agricultural Research Service, U.S. Department of 
Agriculture. 



Table 'i
 

FIST lIfr B 1969,sITES -

Nebraska, U.S.A. Ankara, Turkey 
California, U.S.A. Ekilehir, Turkey 
No. Carolina, U.S.A. Karaj, Iran 
Cklahoma, U.S.A. Kermanshah, Iran 
Svalof, Sweden Sulaimaniyha, Iraq 
Versailles, France Kabul, Afghanistan 
Wageningen, Netherlands Suwon, Korea 
Rieti, Italy Sapporo, Japan 
Milano, Italy Bordenave, Arg~entna 
Fundulea, Romania Pergamino, trgentina
 
Novi Sad, Yugoslavia Temuoo, Chile
 

Table 2 

ADDITIONAL SITE1, IWWPN - 1970 

Colorado, U.SA. Zagreb, Yugoslavia 
New York, U.S.A. Vienna, Austria 
Washington, U.S.A. Martonvasar, Hungary 
Cambridge, England Tvlbukin, Bulgaria 
Einbeok, Germany Mazur-i-Shariff, Afghanistan 
Wpihenotephan, Germany Jammu State, India 
Jokioinen, Finland Kashmir State, India 
Zurich, Switzerland Southern Brazil 
El Harrach, Algeria 
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CULTIVAHS 
WINTER WHEAT 

Felix, Netherlands 

Heine VII (0eany) 
odin (Sweden) 
San Pastore (Italy), 
Cappell Despres (Frano) 

BezostaLa (U.S.S.R.) 
azkuti 1201 (H ngary) 

FertoctL 293 (Hungary) 
Yung Kwang (Korea) 
Winalta (Canada) 
Blueboy (No. Carolina, U.S.A.) 


Benhur (Indiana, U.S.A.) 


Riley 67 (IndianA, U.S.A.) 

Tinwin (Wisoonsin, U.S.A.) 


Stadler (Missouri, U.S.A.) 

Table 3 

IN 	THE FRST INTERNATIONAL, 
FOR4ANCE NURSERY - 1969 

Caines (Washington, U.S.A.) 
Yorkstar (New York,- U.S.A.) 
Triumph 64 (Oklahoma, U.S.A.) 
Soout 66 (Nebraska, U.S.A.) 
Parker (Kansas, U.S.A.) 
Gage (Nebraska, U.S.A.) 
Sturdy (Texas, U.S.A.) 
Shawnee (Kansas, U.S.A.) 
Lanoer (Nebraska, U.SeA.) 

1)Atlas 66 (No. Carolina, U.S.A.) 

Purdue 28-2-1 (Indiana, U.S.A.)13 
NB67730 (Nebraska, U.S.A.)1)
 

Arthur (Indiana, U.S.A. i 
Lerma Rojo 64 (Mexico)2J
 

Inia 66 (Mexioo)2) 

1) Cultivar knownA'to possess Renee" fb- high grain protein 

2) Spring wheat
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southermost limit of winter wheat production in the northern hemisphere., Strongly photo
period sensitive oultivars from northern Rurope may not produoe seed at Yuma. Suoh 
cultivarn cannot be icluded in the nursery. 

Vew oultivars that have been increased in Arizona and which will be included in the 
third IWPN in 1971 are shown in Table 4. Candidate oultivars for the fourth IWWPK (192) 
scheduled :or increase at Yuma in 1970/71 appear in Table 5. The number exceeds that 
which can be accommodated in the fourth nureezy 

Table 4
 

WINTER WHAT WI/IVA.- TO BE INCLDED IN THE THIRD IWWPN - 1971 

Back& (Yuoelavia) NB66425 (Nebraska, U.S.A.)
 
Red Star (Tugosla ia) NB68513 (Nebraska, U.S.A.)
 
Sava (Yugoslavia) TX62A4793-7 (Texas, U.S.A.)
 
Strampelli (Italy) Winter Tritioule (Nebraska, U.S.A.)
 
Starke (Sweden) Vakka (Finland)
 
Hokuie (Japan) Jyva (Finland)
 
Probotdorfer Extrem (Austria)
 

1) Entered in third IWWPW, nder' deslgnation 3611 

Table5 

CANDIDATE WINTM WHPAT OUrIVARS FOR THE FOURTH IWVM-- 1972t 

Cultivaa Origin Oultivaz Origin 

IMura Yugoslavia Lilifen Chile'
 
Z9 5994/66 Yugoslavia Carifen 12 Chile
 
Clarion Netherlands Likafen Chile
 
Manella Netherlands Caliafen Chile
 
Marie Nimrod England Zenith Switserland
 
Jubilar Germany Narimp 3 Italy
 
Diplomat Germany Demar 4 Italy
 
Ceribo Germany Victor I Italy
 
Excelsior Romania Victor III Italy,
 
Moldova Romania Oscar I ItU3y
 
Favrit Romania Oscar VI Italy
 
Daoia Romania Yektey 406 Turkey
 
Rashid Iran Korao 66 Turkey
 
Nam Kwang Korea Bolal Turkey
 
Kyung Kwang Korea
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1969 Data 

Bezostaia (U.S.S.R.) was the most produotive among 30 oultivars from 10 countries 
evaluated in 1969. Its yield performance is compared with 27 other oultivars at 16 
sites in Table 6. The yields of 23 cultivars at 19 sites appear in Table 7. The northern 
European oultivars Odin, Felix, and Cappell Desprez and the American oultivar G'ainee were 
relatively non-productive over all nursery sitec. Lerma Rojo 64, one of two spring wheat 
oultivars inoluded in the nursery, survived the winter sufficiently at 15 sites to make 
a grain crop (Table 8). 

Table 6
 

MEAN YEJAS IN QUINTALS/HECTARE OF 28 CULTIVARe GROWN IN THE 

FIRST INTERNATIONAL WINTER WHEAT PERFRMANCE NURSERY AT 16 SITES IN 19691) 

Cultivar Origin yield 
(16 sites)

q/ha 

Cultivar 

I__ 

Origin 7'yield 
(16 mites)

q/ha 

Bezostaia U.S.S.R. 45.2 U Lancer U.S.A. 36.6 
Blueboy 
San Pastore 

U.SA. 
Italy 

43-5 
41.1 

Shawnee 
Riley 67 

U.S.A. 
U.S.A. 

36.5 
36.3 

Sturdy 
Timwin 
Parker 
Fertodi 293 
Benhur 

U.S.A. 
U.S.A. 
U..A. 
Hungary 
U.S.A. 

40.5 
39.9 
39.7 
39.3 
38.5 

f 

I 

Yorkstar 
Bankuti 1201 
Triumph 64 
NB67730 
Atlas 66 

U.S.A. 
Hungary
U.S.A, 
U.S.A. 
U.S.A." 

35.8 
35.6 
35.6 
34.8 
33 -4 

Scout 66 U.SA. 38.4 Purdue 28-2-1 US.A. 32.9 
Yung Kwang 
Arthur 

Korea 
U.S.A. 

38.1 
38.1 

' 
i 

Winalta 
Cappell Desprez 

Canada 
France 

32.2 
32.0 

Gage 
Stadler 

U.S.A. 
U.S.A,' 

37.1 
36.9 J Gaines 

Felix 
U.S.A. 
Netherlands 

30.7 
' 29,.6 

Heine VII Germany 36.7 Odin Sweden--- 26.7, 

1) All sites except Pergamino, Argentina;' Bordehave,'"Aigentiia; ,Versailles, roanoe; 
Temaoo, Chile;.and Sapporo, Jaa.. 
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Table 7 

?,A3 TIL3DI NTJALS/HECTARE GOR OWNDTWOF 23 CUIIPVARS 'f 

FIRST InTUNATIONAL WINTE WHEAT PERFORWANE NURSERY AT 
 19 SIM3 IN 19,69. 

JlI
 

Cultivar Origin yield Cutivar Origin z eld
 
(19 sites) I 
 (19 ites)

cq/ha 1 ( q/hS 

Bezostaja 
 U.S.S.R. 43.0 Yorkstar U.S.A. 34.0
Blueboy U.S.A. 
 40.5 Gage U.S.A. 33.8
Sturdy U.S.A. 38.8 Yung Kwang 
 Korea 33.8

Timwin U.S.A, 38.2 I Triumph 64 U.S.A. 33.6
San Pastore Italy 37.2 1 Lancer U.S.A. 33.5
Benhur U.S.A. 36.9 I Shawnee U.S.A. 
 33.2
 
Parker U.S.A. 36.4 NB67730 U.S.A. 32.1Fertodi 293 Hungary 36.3 1 Bmnkuti 1201 Hungary 32.0
Scout 66 U.S.A. 36.1 Winalta Canada 31.2

Arthur U.S.A. Pardue U.S.A.35.8 28-2-1 30.5
Riley 67 
 U.SA. 34.5 Gainse U.S.A. 27.6 
Stadler U.S.A. 34.4
 

,Table 8
 

COMPARATIVE YIELTB -OF LERM ROJO 64 SPRING WHEAT (SDD 'mlTi FmLL) '
 
AND 9'nM a.ivAn AT
I 15 sis AT WI ULA Roo suvv THE wnT IN 1969) 

Cultivar Origin yield Cultivar Origin yield
(15 sites) (15sites)

q/ha ,, q/ha 

Bezostaia U.S.S.R. 44.0 Scout 66 U.S.Ao1 38.4

Blueboy UoS.A. 43.2 1 Lem Rojo 64 Mexico 35.3Sturdy U.S.A. 41.4 1 NB67730 U.S.A. 34.2
San Pastore Italy 40.7 1 Winalta Canada 32.1
Timwin US.A. 39.0 Gaines U.S.A. 31.2 

1) All sites except Perganino, Argntina and Versaillest.Franoe. 

2) Sites at which Lerma Rojo did not survive the winters Su4on, Kora; sappoo", Japan
Fundulea, Romania; and Stillwater, Oklahoma.
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Differential y!interkill occurred at 11 sites (Table 

Table 9 

AVERAGE WINTER SURVIVAL OF 29 CMLTIVARS IN THE FIRST IWPN AT 

11 SITES WHEE DIFFERNTIAL WINTERKILLING OCCURRED IN 1969 

Cli.. -* Winter Cultivar Winter
 
Survival Survival
 

amkuti 1201 94 Timwin 91 
" Soout 66 94 Riley 67 91 

NW67730 93 Peker 91
 
inalta 93 Yorkstar 91
 

qage 93 Sturdy 91
 
Gain*$ 93 Arthur 90
 
Lancer 93 Purdue 28-2-1 90
 
Yung Kwang 92 Shawnee 90
 
Blueboy 92 Basoutaia. 90
 
Triumph 64 92g Cappell Desprez 90
 
Odin '92 San Pastore 90
 
Benhur 92 a Heine VII 89
 
Fertodi 92 Atlas 66 85
 
Felix '92 Lerma Rojo 64 51
 
Stadler 92
 

San Pastore, enhur, and Triumph 64 in that order were earliest maturing '(Table 10). 
Straw lodging that averaged over 40 percont at 13 nttos occurred among four tall-owine 
American oultivarsp Winalta from Canada, and Bankutboi 1201 from Hungary (Table 11). Lodging 

Tablo 10 

AVERAGE MATURITY (DAYS T FLCKERING FROM 1 JANUARY) OF 28
 

CULTIVARS IN THE FIRST iDPN AT 16 SITES IN 1969
 

Cultiva Day to flowering II Days to flowering
Oultvar(from 1 January) Cutvfrom 1 January), 

San Pastore 135 Shawnee 142 
Benhur 136 Ferbodi 293 142 
Triumph 64 136 q Bankuti 1201 143
 
Sturdy 138 Gage 143,
 
Arthur 139 Blueboy 143
 
Parker ,139 1 Atlas 66 144
 
Stdiler 139 Lancer 144
 
Soout 66 140 , Winalta 146
 
Riley 67 140 , Yorkstar 146
 
Yung Kwang 140 I Gaines 148 
3ezostaia 140' Heine VII 149 
Purdue 28-2-1 i40 CCappell Despres 151
 
NB67730 141 1 Felix 151
 
Timwin 142 ", Odin .15-4
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was least among the short-etrawed cultivars from the United States and Europe. Degree of 
lodging was highly associated with the plant height of cultivare shown in Table 12.
 

Table 11
 

AVERAGE LODUINO 0F.29 CULTIVARS IN THE FIRST IWWPN AT 13 SITES
 

WERE DIFFERENTIAL LODGING OCCURRED IN 1969 

,,v Lodging I Lodging
Cutitva (13 sites) I ultivar (13 sites) 

%i
 

Sturdy 7 Shawnee 26 
Felix 10 Pardue 28-2-1 27
 
San Pastore 12 Stadler 29
 
Odin 13 1 Fertodi 293 31 
Cappell Demprez 15 Riley 67 32
 
Blueboy 16 Yung Kwang 33
 
Gaines 16 1 Ablas 66 33 
Heine VII 18 Jgage 34
 
Parker 20 Winalta 42
 
Bezostaia 20 Lander 42
 
Benhur 21) Triumph 64 47
 
Lerma Rojo 641) Bankuti 1201 47
 
Yorkstar 22 Scout 66 48
 
Arthur 24 p NB67730 48 
Timwin . 25
 

I) 11 sites only
 

Table 12
 

AVERAGE PLANT HEIGHT OF 28 CULTIVAS GROWN IN THE FIRST IWWPN
 

AT 17 SITES IN 1969,
 

Cultivar -Plant height Cultivar Plant hight 
cm vm cm 

Gaines 76 ftilby 67 107
 

Sturdy 83 Odin 107
 
Timwin 88 Triumph 64 108
 
Felix 93 Gaie 109
 
Cappell Deeprez 93 I Stadler 111
 
San Pastore 96, Lancer 111
 
Blueboy 97 Scout 66 113
 
:uine VII 98,, Shawnee 113
 
Bezostaia ,981 Winalta 114
 
Arthur 1011 Purdue 28-2-1 ,, 117
 
Paxr.,r 102" n FertodL 293 118
 
Yorkstar 10 3 Atlas 66 , 118
 
Benhur 103" I NB67730 120
 
Yung Xwang 105 Bankuti 1201 125
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The high protein cultivars Atlas 66, Purdue 28-2-1, and NB67730, were among the 
weats tested in 17he first IWWRI in 1969. The mean protein content of their grain over 
16 sites was 17.4, 16.5 and 16.4 percent, respectively (Table 13), which was substantially 

Table 13
 

AVERAGE PROTEI COTENT' FOR, 28" MifJIVn1 'IN THE OIRST IWVPN 

AT 16 SITES IN 1969 

Grain 1) Protein Grain1 Protein 
Cultivar yield1 ' content Cultivar yield content 

_ _ha_, % q/ha % 

Atlas 66 33 17.4 Timwin 40 14.2 
Pardue 28-2-1 
1b67730 

33 
35 

16.5 
16.4 

Yung Kwang 
Riley 67 

38 
36 

14.2 
14.1 

Cappell Desprez ,32 16.1 Scout 66 38 14.0, 
Odin 27 15.7 Arthur 38 140 
Felix 30 15.2 Lancer 37 13.9,, 
Bankuti 1201 36 15.0 Shawnee 37 13.7 , 
Heine VII 37 14,8 Winalta 32 13.7e -

Fertodi 293 
Triumph 64 

39 
36 

14.7 
1 

Blueboy
l6San Pastore 

44 
41 

13.6, 
13.4 

Gae .37 14.4 Bezostaia 45 13.3 
Parker 40 14.3 Stadler 37 13.1 
Benhur 39 14.3 Gaines 31 12.8. -
Sturdy 41 14.2 N Yorketar 36 12.5 

L -- IJ- 1 1UI 

higher thar most other oultivars in the nursery. NB67730 was somewhat higher yielding thin 
Atlas 66 and Purdue 28-2-1. It. protein content of 16.4 percent averaged approximately 1j 
to 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 
sites are shown in Table 15. Fertodi, 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 thene sites, Some tall-growing oultivars were as productive as 
short ones.
 

1) Grain yields'reported to :nearest whole quintal/heotare. 
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Table 14, 

MEAN YIELD AND PROTEIN CONTENT FOR 29 CUJLTIVARS 

THE IWWRI AT SIX SITES L ROMANIA, TURRET, IRAN,- AND 

Protein Grain 
Cultivar contelt yield 

% q/Ia 

Fertodi 293 '14.3 32.1 
Bezostaia 13.3 31.3 
Sturdy "'14.3 31.1 
San Pastore :13.8 31.0 " 
Scout 66 ,'13.5 30.8 
Par,ke,. '14.1 30.7' 
Lancer 13.4 30.3 
Blueboy 13.7 30.1 
Baakuti 1201 15.0 29.4 
Timwin 14.2 29.1 
Triumph 64 14.1 27.6 
Benhur 13.7 26.7 
Gage "13.5 ' 26.5 
N67730 15.9 26.1 
Riley 67 14.0 26.0 

1) mean value based on 5 sites only
 

Oultivar 

Arthur 

Shawnee 
Heine VII 
Cappell Despres 

Yung Kwang 

Lerma Rojo 64 

Wtinalta 
Yorkstar 

Stadler 

Atlas 66 

Felix 

Purdue 28-2-1 

Odin 
gaines 


GROWN IN 

IRAQ IN 1!96

r-Pzotein., 
content 

4 , 

Grain 
yield 

q/ha, 

i3.4 -
13.6 
15.8 
17.1 : 
13.71 
13.91) 
13.4 
12.3 
13.1 
17.7 

:16.1 
15.3: 
16.7, 
.13.2 

-25.8 
25.7 
25.0' 
24.7 
24.5 

.2452) 
24.3 
22.q 
22.6 
22.4, 
22.3. 
21.9 
21.4 
18.3 

2 -0yield at' Fundulea (variety failed to survive winter) 

'Pablo 15 

MEAN, WINTM SURVIVAL, PLANT HEIGHT, AND LODGING FOR 29 
CULJIVARS GROWN IN TIHE IWWRN AT SIX SITE IN ROMANIA,9 TURKEY, 

IRAN, AND IRAQ IN 1969 

Wintersurvival . 
Plantheight 

(3 sites) (6 sites) (3 sites) 

9 m %_________ 

Fertodi 293 98 118 13 
Bezoetaia 95 97 1 
Sturdy 
San Pastore 

99 
99 

79 
95 

0 
0 

Scout 66 99 112 6 
Parker 99 99 Tr. 
Lancer 99 105 18 
Blueboy 
Bankuti 1201 

99 
99 

94 
"123" 

2 
184 

Tinvin 98 '87 2 
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Table,15 (oontinued)
 

Triumph 64 g 7996 
Benhur 99 98 1 
Gap 99 105 16 
NW773o 99 118 27 
Riley 67 99 103 2 
Arthur 99 97 3 
Shawneo 99 108 8 
Heine VII 93 93 0 
Cappell Desprez 99 89 0 
Yung Kwang 99 99 3 
Lerma Rojo 64 5951 171 
Winalta 99 110 7

'Yorkstar 99 97 
Stadler 99- 103 
Atlas 66 '98 116- 18 
Felix 99 88 0 
Pdrdue 28-2-1 99 113 91 
Odin 99 99 0 
Gaines 99 68 0 

1) Mean valuei based on one leeu site than indicated 



Figure 1. - International Winter Wheat Performance Nursery seed 
increase plots ,at Yuma, Arizona, on 12 February 1970. 


