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Results of the First Internailonal Spring'Wheat 
;Yield Nursery, 1964-1965, 

-,CHARLES F., KRULL, NOR.MAN E. BORLAUG, CARLOS, MEZA, 
IGNACxO NARV AEZ 2 

INTRODUCTION 

Adaptation is perhaps the most elusive concept in plant breeding.only is there surprisingly little 1nformation concerning the performance 
Not

of
varieties over a broad range of environments in even the major crop plants,
but there is considerable confusion among plant breeders to whether broad
adaptation is desirable 

as 
or not. Even in wheat, the most extensively seeded 

crop in the world, there is remarkably little systematic data concerning the
adaptation of the major varietal types in different areas of the world.

Adaptation in wheat can be considered from many peints of view. It 
may be measured by e. g. flowering date, maturity date, resistance toimportant diseases or pests, winter survival and yield. Grain yield is the 
most comprehensive gauge of adaptation, but it is cumbersome to measure
and influenced by many inter-related factors. Yield, however, is the most
meaningful measure of adaptation in terms of world foo needs.

The United States Department of Agriculture's International Spring
Wheat Rust Nursery has obtained a lot of very valuable information 'con
cerning resistance to pathogens throughout the world's important wheatregions. Disease losses can lower yields markedly, and if yield is to be
used as the measure of adaptation, disease resistance plays a very important
role. Disease is, however, only one of the factors affecting yield. 

'The distribution and manajement of the nursery in the Near East is handled cooperatively with the Near and Middle Wheat and BarleyEast Improvement Project ofthe Food and Agriculture Organization of the United Nations. 
'Respectively: Resident Coordinator, CIMMYT Wheat Program; Head, CIMMYTWheat Program; Head of Biometry Department, Instituto Nacional de InvestigacionesAgrfcolas (INIA), Secretaria de Agricultura y Gar.aderia, Mexico; and Head, INIm

Cereals Program. A special acknowledgement is given to the 1964 FAO trainees whohelped in the preparation of seed for the nursery. These include: Mohamed AhmedKhalifa, Salah'el-Dine A. Attia, Mohammad Dadain, Shamoon Issa Bekou, Thul KifeShihada Ghousha, Cemali Ozer and Mohamed Zeini Juwanah. Also acknowledgement
is made to Reyes Vega and Miguel Martinez for their help in preparing the nurseries,to Mrs. Guillermina Hardy in preparation of the tables and to Miss Judith Franco
for typing the tables and manuscript. 



Beginning in 1960 a series of Inter-American yield trials were con
ducted to test the main varieties of the hemisphere throughout the principal
spring wheat regions of the Americas. The results of these nurseries (1,
2, 3, 8) indicated that certain varieties showed very wide adaptation while 
others - particularly the North American ones - were very poorly adapted 
outside their areas of origin, A parallel series of yield nurseries were run 
in cooperation with the Food and Agriculture Organization throughout the 
Near East. The results (4, 5, 7) were quite similar to those from 
the Inier-American series, and many of the same varieties, such as Pitic 62, 
were high yielding in both sets. It was therefore decided to combine these 
into a single International Spring Wheat Yield Nursery in order to study 
adaptation wherever spring wheat is grown. This report covers the first 
of these combined nurseries. 

MATERIALS AND PROCEDURES 

General 

The trial consisted of 25 varieties representing the principal types
seeed throughout the spring wheat regions of the world. Plots consisted 
of three five-meter rows with four replications arranged in a randomized 
block design. Seed was packeted for each row using a seeding rate equiv
alent to 100 kg/ha for the variety Penjamo 62. Adjustments were made 
for each variety so that the number of seeds per row was approximately 
the same as for Penjamo 62. 

Seed for the nursery was produced in increase plots at the Centro de 
Investigaciones Agricolas del Noroeste (CIANO) at Ciudad Obregon, So
nora, Mexico, The nursery was prepared as part of the training of a group 
of FAO trainees under the supervision of Dr. N. E. Borlaug. The seed 
was treated with an organic mercurial secd disinfectant prior to being
packaged. Instructions concerning seeding, nursery management and note 
taking as well as data sheets were included in each seed box. All nurseries 
sent out of Mexico were shipped by air. 

Data were obtained from 34 locations in 23 countries representing the 
major wheat regions of the world. These trials were seeded under both 
dryland and irrigated conditions, both fertilized and unfertilized, from ap
proximately 350S latitude in Argentina, Chile, South Africa and Australia 
through 00 in Ecuador to 45'N in the United States and Rumania. They 
were seeded at elevations from 226 meters below sea level in the Jordan 
Valley to 3,058 meters above sea level in Ecuador. A list of the coop
erating stations and scicntists as well as supplementary information are given
in the appendix. 

Choice oF varieties 

The twenty-five varieties (Triticumiaestivum) in 
the principal varietal types that are presently grown 
,egions of the world. Most of the varieties had bee 

the .ursery included 
i the - spring wheat 

l:udepin previous 
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nurserIe, ; , _ .omenw ones .were included'in an. attempt iito., 'keep thenursery as current and meaningful as possible. The ivarieties indluded.werei: 

Unted 'States and Canadian varieties:'. 

1. Selkirk-a Canadian-developed variety that is still the most,extehsively gr.wn variety in the mo; arts of the northern hard spring
wheat areas.

2. Thatcher-a Minnesota variety that was widely grown formany years in the northern United States and Canada and that is stillwidel3, grown in the drier areas of this region. It has been used astandard for spring wheat quality and 	for that reason 
as 

has 	 been widelyused in the parentage of rhany of the newer United States and Cana
dian lines.

3. Justin--one of the newer, commercial spring wheat varietiesof the United States. It was developed in North Dakota.4. 	 Crim-a new Minnesota variety that is now in commercialproduction. It was included in the nursery before the variety wasnamed and was carried by its experimental designation of Minn.
11-53-404.

5. CT244-a promising new line from Canada that was never
released because of quality considerations. 

Argentine varieties: 

1. Gaboto-one of the most important soft varieties in thenorthern 	 part of the Argentine wheat belt.

2, <M nif.41---a. promising semi-commercial soft variety.

3. 	 Klein Rendidor-thc most wvidely cultivated hard w~heat variety 	 in Argentina. It is representative of the long cycle or facultativewinter types that are widely grown in Argentina. 

Mexican varieties:. 

1. Nainari 60-an important tall commercial variety in Mexicofrom 1960 through 1962 and still widely used in crosses. It has alsoshown good adaptation in several Near Eastern countries as well as inthe, Near Eastern and Inter-American international yield nurseries. 
2. Lerma Rojo 64A-a semi-dwarf version of the original LermaRojo, derived through backcrossing. It has shown good adaptation in

the Near East as well as Mexico. 
3. Pitic 62-the first semi-dwarf variety released in Mexico. Ithas yielded well in the Inter-American nurseries and thewas highestyielder in all three Near East-American nurseries but is currently grownon only a limited commercial average in Mexico because of low testweight and its susceptibility to new races of stem rust. 
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4. Penjamo 62-one of the first semi-dwarf varieties released in 
Mexico. It has occupied over half of the Mexican wheat area for the 
last several years.

5. Sonora 64-the shortest strawed variety that has been com
mercially released in Mexico to date. It is currently recommended only
for areas where leaf rust is not a serious problem. 

6. Penjamo sib X Gabo 55 (white grain)-a dwarf Mexican 
line of very high yield capacity, that was originally entered as (Fron
tana X Kenya 58-Newthatch) Norin 10-Brevor X Gabo 55. Although
it has not been widely grown in Mexico because of partial rust suscep
tibility, it and its red seeded sister (both with the pedigree of 11-8156
1M-2R-4M) have been widely grown under various nanics ;'-juding
Siete Cerros, Super X, Kalyan, S-227, PV-18, Indus 66 and Mexi
pak 65. 

Colombian varieties: 

1. Narifio 59-the most important commercial variety in Co
lombia from 1960 through 1962 when a new race of stripe rust ended 
its usefulness in southern Colombia. It is still widely used in the 
departments (i. e. states) of Cundinamarca and Boyacd and was the 
highest. yielding variety in the first Inter-American Spring Wheat Yield 
Nursery.

2. Bonza 55-an important commercial variety. It has main
tained an effective level of field resistance to stripe rust for over 10 
years which is almost unique with the explosive race situation of 
Colombia. 

3. Napo 63-presently an important variety in both Colombia 
and Ecuador. It has very good stripe rust resistance to the extremely
virulent races of those two countries. 

Australian ;arletles: 

1. Gabo--a variety of very wide adaptation both in Australia 
and many other countries. It is susceptible to stripe rust.. ,, 

2. Triple Dirk-a short strawed variety; susceptible to stripe 
rust. 

Egyptian varieties: 

1. Giza 144-a widely adapted variety representative of the 
present commercial varieties used in Egypt.

2. Giza 150-a new representative of the Egyptian wheats., 

Brazilian varieties: 

1. Carazinho--an important commercial variety reported to be 
able to produce relatively good yield on acid soils. It has good Stripe
rust resistance under most conditions. 
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Indian and; Pakistani varieties:
I'" C-518-an old, pre-partition Indian white seeded wheat 'tll 

:grown on a substantial acreage. . ,C-271-a tall, awnleted, pubescent, white seeded variet 
grown on a considerable acreage in West Pakistan.'

3. C-273-a tall, awned, pubescent white seeded variety, growncommercially in the Punjab areas of India and Pakistan. 

Data handling and summarization 

As far as possible, data were converted to metric units or percentages for presentation in this report. Every effort was made to assure thecorrectness of such conversions as well as the accuracy of translationsterms from other languages and the interpretation 
of 

of supplementary information. The authors, however, take full responsibility for any errors thatmight have been made. Data are not presented in the tables nor wereanalyses run for traits where no differential varietal waseffect observed.Yield data were requested from the central row of each three-rowplot. All three rows were harvested by some cooperators in order to havesufficient grain for test weight and 1000 grain weight. Yields were converted from the units reported by the cooperator to kilograms per hectare.For readers more accustomed to yield in bushels per acre, 1000 kilogramsof ,:,heat per hectare is equivalent to approximately 15 bushels per acre.Both test weight an 1000 grain weight data were requested as ameasure of grain quality because some cooperators do not have test weightequipment. In some cases the cooperator had to combine seed fromfour replications to have enough seed to take 
the 

a test weight determination.Test weight is reported in kilograms per hectoliter, and 1000 grain weightsare reported in grams. For readers more accustomed to test weight expressed in pounds per bushel, one kilogram per hectoliter = 0.8018 poundsper bushel, i. e. 75 kilograms per hectoliter is approximately 60 pounds
per bushel. 

For statistical analysis the rust notes were converted to a coefficientof infection as used by Dr. W. Q. Loegering in the United States Department of Agriculture's International Rust ThisNurseries. coefficientcalculated by multiplying the percentage of infection by a "response value"
is 

for each infection type. Thus, the coefficient combines both the amountof infection and the reaction type. The response values are as follows:
0 = 0; VR (very resistant) and R (resistant) = 0.2; MR (moderately
resistant) = 0.4; M (intermediate) = 0.6; MS (moderately susceptible)= 0.8; and S (susceptible) and VS (very susceptible) - 1.0. The coef.ficients can be analyzed statistically as well as correlated with yield andother traits to estimate the degree of association between rust attack andother traits. To avoid handling of fractional values, coefficients less than1.0 and more than 0 were rounded to 1.0, and all other values were.rounded to the nearest whole number.In the case of cooperators who reported only percentage of rust, thiswas used directly as the coefficient, and for the occasional case where only: 

5 



the infection type was reported, the response value was used as the coef
ficient. Due to the fact that 0 values were common and that the coefficients 
do not usually fit a normal distribution, the coefficients were routinely
transformed as N/coefficient + 1, i. e. V'X + 1, for analysis. While 
other transformations may have been more appropriate in specific cases,
the V'X + 1 transformation considerably improved the normality of the 
distributions. The V X + 1 values were the ones used for all statistical 
analysis and are the ones presented in the tables of results for locations in 
which data for the trait were reported in more than one replication. Where 
the rust note was taken in only a single replication, the actual notes are 
presented in tables, but the coefficients transformed to VX + 1 were used 
for correlations. 

'Throughout this report, the terms stripe rust, stem rust and leaf rust 
are used instead of yellow rust, black rust and brown rust such as are 
used in the Near East and instead of the scientific names of the causal 
organisms. Stripe rust readings are normally taken on the leaves, but 
under severe conditions an additional note can be taken on the attack in 
the head or spike. This is usually taken as the average percentage of infected 
spikelets in the plot. Two locations reported this type of data in addition 
to the usual leaf note, and these data were also transformed to V --1 + 1. 

Lodging was recorded as percentage of lodged plants, and shattering 
was recorded as average percentage of shattered spikelets or percentage of 
yield lost due to shattering. Both lodging and shattering data were trans
formed into \/b + 1 to normalize their distribution. Some data were 
reported as a score, and these were not converted to percentages nor used 
in averages with data from other locations. The cooperators were urged 
to include data for any other factor for which differential data could be 
recorded, and such additional factors were often the most important ones 
in influencing yield at that site. These were analyzed and presented
wherever available. 

Statistical treatment 

At any given locition, an analysis of variance was performed for all 
traits on which data w, :e reported from more than one replication. Per
tinent information from these analyses of variance are presented for each 
trait as well as the mean for each variety for each trait in Tables;:1, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 34, 36, 38, 40, 
42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 61, 63 and 65. 

The information from these analyses includes the mean of the trait,
statistical level of significance, coefficient of variation, standard error and 
the least significant difference at the 5% level. 

The statistical level of significance includes from 0.5% to 25% (10)
rather than just the usual 5% and 1% levels. "NS" indicates non-signif
icance at even the 25% level. The standard error is the standard error 
of a plot i. e. V (6). 

The least significant difference (LSD) for the 5% level is also pre
sented (10). The disadvantages of this test as compared, for example to 
the Duncan or other tests as well as the mis-uses that are frequently made 
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of the LSD are fully appreciated. Nevertheless, LSD values are presentedbecause: it remains the best understood statistical test in many countries,it still serves as a reasonably reliable basis of comparison, and it lends itself 
to more concise presentation in the tables than the various sequential rangetests. Readers wishing to use the Duncan multiple range test, for example,
may compute the appropriate standard error from the standard error pre
sented in the tables. 

Considerable understanding as to which factors influencing yieldare
and the interactions between these factors may be gained by studying thecorrelations presented Tables 4, 6, 8, 10, 12, 16,in 2, 14, 18, 20, 22,24, 26, 28, 30, 32, 35, 37, 39, 41, 43, 45,.47, 49, 51, 53, 55, 57, 59,62, 64 and 66. The correlations are between the means of all traits for
which data were reported. Correlations were calculated between the meansrather than using the raw data first becausc this appeared to be somewhat more meaningful genetically and second because types of data weresome 
frequently reported for only one replication. 

The means of each character for each variety were also used to compute a multiple regression for yield considering all other variables for whichdifferential data were reported as "independent" variables. It is realizedthat many of these variables are not truly independent from etiher a statistical or a biological viewpoint. The multiple regression analyses for
each location are presented in the same tables as the correlation values,and both partial regression coefficients and "t" values are presented foreach variable. In computing multiple regressions it is often customary tobegin with the variable explaining the largest amount of variance of thedependent variable (in this case, yield) and continue adding variables that
account for the next most amount of variance until the "t" values foradditional variables are no longer significant. When this point is reached,no more additional variables are included. It will be noted, however, that
coefficients and "t" values are included for all "independent" variables.This was done partially because the magnitude of the "t" value (signgnored) may be a measure of the relative importance of a variable indetermining yield. Such interpretations should be made with some care,however, particularly when there are two variables that are nct truly independent or that may measure much the same thing (e. g. heading date and 
maturity date).

For readers who have not had much experience with multiple regres
sion, the R2 value is the amount of the variance for yield that can beaccounted for by the regression equation. This regression equation consistsof a constant term plus coefficients to be multiplied by the values for eachof the independent variables. The equation can be to calculateused anexpected yield for each variety based on the values for each of the independent traits that were measured. That is, we may compute an expectedyield for a variety on the basis of its maturity, rust reaction, straw strength,etc. For example, the expected yield of variety 16 at Beirut, Lebanon can.
be calculated as (see data in Table 42 and coefficients and constant term inTable 43): Y - 16610--46.9633(155)-33.7534(208)-112.0620 (1.36), 
= 2157. 
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'"
.- iFor the reader's convenience, expected (i. e. calculated) yields using
the multiple -regression equations are presented in Table 69 for all locations
reporting more than one independent- variable. The differences Letween 
observed and calculated yields are presented in Table 70. In attempting
to verify any of the figures in these two tables, it should be remembered 
that variations may be due to difference in the procedure for rounding off. 
Incidentally, as Ostle (9, p223) suggests, R (i. e. V may be thought
of as a linear correlation between the expected and observed yields. While 
many workers will find the multiple regression analyses interesting and 
useful, a full understanding is not essential to the interpretation of the yield 
data or the factors influencing yield.

The overall summary of the data reported for all varieties is presented
inTable 67. These are the means for all traits averaged over all locations 
from which differential data were reported. As will be noted, the number 
of locations differs between traits. No combined analysis of variance over 
all locations was attempted due to some disparity, in data recording, hetero
geneity of variances and to the fact that the data were incomplete at some 
locations particularly for varieties that are sensitive to short day lengths.

The correlation values in Table 68 were calculated from the means 
of the traits averaged over all locations where both traits were measured. 
These are perhaps the best estimates of the relationship between traits. 

Because of the unique nature of the data reported being representative 
of a diverse group of varieties tested over a sizable part of the world's 
s ring wheat area, the philosophy of the authors has been to try to provide
tie reader with a maximum amount of usable information. No attempt 
has been made to "digest" the data and explore all of its ramifications, but 
it is hoped that students and scientists alike will continue to find applica
tions and interpretations that cannot be visualized today. 

RESULTS AND DISCUSSION 

As' can be 'seen' from Table 67 the highest yielding five varieties 6ver 
the 34 tcatons were:, 

..	Pitic62 3526 
Nainarl 60 . 3422 
Penjamo 62 ' 3417 
Pj sib X Gb 55 (white grain) 3312 
Lerma Roj6 64 A 3253 

These are. to a remarkable degree the same varieties that have per
f6me well in the previous Inter-American and Near Eastern yield trials 
(1, 2, 3, 4, 5, 7, 8). Pitic 62, for example, previously had the highest 
average yield in all three Near Eastern trials and the highest in two of the
three Inter-American nurseries in which it was entered. 

The mean yield averaged over such a wide range of environmental 
conditions rngiht. not be too meaningful if the same varieties do not also 
tend to yield the best at individual sites. Pitic 62, however, was among 
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the' five highest yielding varieties in'23 of the 34. locations reported in 
this. bulletin. Its poor yield in several locations can be accounted for byinAdequate disease resistance indicating that its yield potential is indeedimpressive. This has also been the tendency in previous nurseries. Nainari60 and Penjamo 62 were also among the five highest yielding varieties inover half of the locations. Pitic 62, Nainari 60, Penjamo 62, the Penjamosib X Gabo 55 selection or Lerma Rojo 64A were among the five highest
varieties in 33 of the 34 reporting locations. 

Thatcher, Justin and Selkirk are just as consistent in their low yield.Thatcher was among the lowest five yielding varieties in 25 out of the 34locations, and Justin and Selkirk, respectively, were among the five poorest yielding varieties in 20 and 22 locations. This same trend has beennotedin previous nurseries (8, p 12).
As in-two previous yield trial publications (7, 8), multiple regressionanalyses were carried out for each location and the resultant equations

were used to calculate a predicted or calculated yield for each variety ateach location. These predicted yields are reported in Table 69, anddifferences bctween actual and predicted yields 
the 

are presented in Table 70.The predicted yields may be thought of as what a variety might be expected to yield on the basis of its data for the various independent variablesthat are nown to affect yield under certain conditions. For example,disease resistance is very closely related to yield under severe epiphytoticconditions such as for stripe rust in Ecuador (see Tables 11 and 12).Flowering and maturity are usually inversely related to yield at locationswith short daylengths because a number of daylength sensitive varieties areincluded in the test. Height and lodging are also usually inversely relatedto yield at locations where fertilization and rainfall are adequate.
The highest yielding varieties in the nursery tended, as wo.id beexpected, to have the highest predicted yields. That is, you would expectthem to yield well because their maturity, disease resistance, straw strength,height, etc., were adequate at most locations. Thatcher, the lowest yielding. variety in trial, had the lowestthe also predicted yield due to itsheigth, susceptibility to lodging and extreme lateness at locations with short 

day lengths.
 
As was suggested previously (7, p13), the difference between actualand predicted yields might be useful in identifying varieties that possess"yield genes" apart from those that can be explained by disease resistance,straw strength, etc. A variety might have a high yield but actually yieldvery poorly due to e. g. poor straw strength. If, however, such a varietyconsistently yielded more than its predicted yield, it might suggest thatthe variety actually had a high yield potential and might be useful as aparent. Lerma Rojo was given as an example of just such a variety.This point has, however, not been discussed further until more datacould be accumulated and it could be seen if given varieties tend to outyield their predicted yields from one year to the next and over a widerange of environments. A multiple regression analysis with so many inde.pendent variables would have uncertain value if only taken from a fewlocations but becomes more meaningful from.n a large number of locations. 



With the data reported herein plus those from previous nurseries (7, 8),,
multiple regression analyses have been carried out for 65 locations repre
senting the major areas of spring wheat production around -the world. In 
general varieties have behaved consistently in relation to their predicted 
yield in the three nurseries. 

Varieties that had a positive value in Table 70 for the average over 
34 locations in this test and that have appeared in at least one of the 
two other trials (7, 8) in which multiple regression analyses were calcu
lated. are as follows: 

Difference between observed and calculated 
yield (observed-calculated) in kg/ha. 

1st ISWYN 3rd NE- 4th Inter-
American (7) American (8)

Variety 34 loc. ,19 loc. 12 loc. 

Pitic 62 601 293 536 ': 
" Lerma Rojo 64A 123 341 118 . 

Penjamo 62 219 29 160 ' 
Triple Dirk 81 6 
Nainari 60 .417 107 144'
Gaboto .74 1 66 
Pj sib X Gb 55 445' - 154 

'Not entered. 

As will be noted, the varieties that yielded more than their calculated 
yield in the trial reported in this bulletin had all yielded 13etter than their 
calculated yields in previous trials. This would seem to indicate that these 
varieties have a high yield potential apart from what can be explained by.
resistance, maturity and' straw strength. They have in fact all been Nery. 
useful in crosses ia the Mexican-CIMMYT wheat program.It should be remembered, however, that while the ability 'to out-yield 
the calculated or predicted yield implies a good yield potential apart from 
what can be explained by the independent variables, it does not indicate 
how easily this yielding ability can be recovered in crosses. Both Pitic 62 
and the Penjamo sib X Gabo 55 selection are short, strong strawed vari
eties that out-yield their calculated yield by a large amount. In hundreds 
of crosses in the Mexican program, however, the yield potential has been 
found to be much easier to -ecover in crosses with Pitic 62 than with the 
Penjamo sib X Gabo 55 selection. This is apparently due to the fact that 
the inheritance of the yield potential of the Penji.mo sib X Gabo 55 lifie is 
controlled by multiple recessives while that of Pitic 62 is more simply inher
ited. Even the disease resistance of Pitic 62 appears to be more simply
inherited thereby allowing the selection of a larger number of desirable types 
in F2 populktions.

Of the independent variables rust plays a very important role in 
determining yield. Within recent years there has been considerable' inter
est in tolerance and other non-specific types of rust resistance. Material 
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with "this" type of rust 'resi' tance yields well despite having, higha rustnote.,, This type of resist/ace is effective against a broad spectrumraces, and tends of rustto remain effective over a greater number of years thanthe hyper-sensitive genes commonly employed. Unfortunatelydifficult to the trait isidentify and evaluate. The multiple regression technique mightbe useful in identifying lines with rust tolrance asyield better than you would expect on the basis of 
they would tend to

their rust notes. Sucha technique would not be practical in identifying thepopulations trait in segregatingbut would be of interest in identifying fixed lines that carrytolerance. Indeed, several of the above lines that consistently out-yiluedtheir predicted yields have been found to carry such genes.To make this nursery as useful as possible, suggestions are welcemedconcerning improvements in the design and management of the nurseries,number of varieties, plot type, presentation of results, analyses, etc.that the nursery can be kept as Socurrent as possible and thereby ofimmediate usefulness, breeders are urged to submit their 
more 

best new commercial varieties and/or promisingmost experimental lines for includingin the nursery. Seed of such material should arrive in Mexico by September 15 for planting in the seed plots in Ciudad Obregon, Sonora. It isrequested that 400-500 grams of seed be sent although less can be usedif necessary. Obviously, the
in such 

total number of entries that can be includeda test is limited, but it is hoped that the best representative of eachof. the major spring wheat regions of the world can. be included. 

SUMMARY 

-Twenty five wheat varieties representing thethroughout the spring wheat major types grownregions of worldthe werereplicated international yield entered intotrial. Results were obtained from 34 locations
a 

in. 23 countries from Argentina and Chile to the United States and from
South Africa through the Near and Middle Eist to Australia. These included
both irrigated and rainfed conditions from 226 meters below seathe Jordan valley level into 3,058 meters above sea level' in Ecuador and fromapproximate'y 35°S latitude to 45°N.In addition to yield, wherever sease reaction, height, flowering 
possible data were obtained on diand maturity date, lodging, shattering,grain weight and test weight. The data from all 

1000 
traits were analyzed sta.tistically when weredata reported on more than one replication, andcorrelations were calculated between the means of all traits measured ateach location. A multiple regression analysis of yield on the otLer variables was also calculated for each location.The varieties 

Pitic 62, 
having the highest average yield over 34 locatiofis wereNainari 60, aPenjamo 62, Penjamo sib X Gabo 55 selection(grown under several names in the Near East and Mexico) and LermaRojo 64A. All five are of Mexican origin and are all dwarf or semi-dwarfin growth habit with the exception of Nainari 60 which is also fairly 
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strong strawedi, As have previous international yield nurseries both in the
Americas 'and 'throhgh the Near East, the results show that is possible
to breed varieties that have a much wider range of adaptation than is
tusually believed possible. There was a marked tendency for varieties to,
maintain their relative rankings at all locations whether they were fertilized 
or, not fertilized, irrigated or rainfed and over a wide range of environ.Ipenta. ,.. 
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-APPENDIX ! 

Coperating Stationsand Scientists ith * 

by theCooperators 
etar,, Data as Supplied 

ARGENTINA 

Instituto de Fitotecnia, CastelarCooperators: Hugo P. Cenoz and Noe Horovitzn; Ur.)
Latitude: 340 36' S
Longitude: 580 40' W 
Elevation: 24 meters above sea levelDate of planting: August 14, 1964
Fertilizer used: non,.General description of weather conditions during -timejof.test;was Rainfalllight but well distributed, and there was no damage dueto fros~tor cool spring. It was agood wheat' yr ' 
Disease development: very late y" -ar ' .The data are presented in Tables 1 and 2. 

Marcos Juarez 

Cooperators: Benito Petersen and Rogello Fogante
Latitude: 32' 41'S 
Longitude: 620 07'W
Elevation: 110 meters above sea levelDate of planting: August 19, 1964.
Fertilizer used: noneGeneral description of weather' conditions during time of test:August: 36 mm. precipitation, 3 frostsSeptember: 68 mm. precipitation, 2 frostsOctober: 62 mam. precipitation

November: 164 mm. precipitationDecember: 123 mm. precipitation
Disease development: goodWeed, inscct and pest problems:
Date when none

different notes were' taken:
Heading: October 16-21 
Rust: November 1-12
Height: December 6-10The data -are presented in Tables 3 and 4. . 

Pergamino, Province of Buenos Aires 

cooperatcrs: Jose Rath and Hector.Conta
l,atitude: 330 52' 58" S
Longitude: 60' 35' 15" W 



Elcoation:,:,68 meters above sea level 
Date of planting: August 27, 1965 
Geneial description of weather conditions during time of test: Climatic 

conditions were favorable for wheat, and there was ,no damage, due, to
frosts, high temperature or hail. Rainfall duing"'the vegetative period 
(July-November) was slightly less than normal. 

Prf Oipitation: 

January 7.9 mm. July 8.3 mm. 
Fehr, -y 239.9 mm. A.gust 49.4 mm. 
March 201.0 mm. September 60.2 mim. 
April 108.7 mm. October 24.1 mm. 
May 92.4 mm. November 61.0 mm. 
June 19.6 mm. December 42.8 mm. 

Thedata are presented in Tables 5and'6. 
Estaci6n Experimental Agropecuaria, Paranla (E. R.) 
Cooperators: A. L. Chabrillon and V. Ra'mos 
Latitude: 31' 50'S 
Longitude: 600 31'W 
-Elevation: 110 meters above sea level 
Date of planting: July 29, 1964 (germination August 6, 1964) %.--,'-

Precipitation: '* *,, , 
January 40 mm. July O'mmJ' 
February 60 mm. August 16 mm." 
March 286 mm. ', 'September 81 mm.! 
April 192 mm. " October 19 mm,. 
May 14 mm. November 52 mm, 
June • 18'mmm,; . .... December 103 mm. 

Yearly totals:" 1964' 886.7 mm. 
1963 863.1 mm. 
1962 531.7 mm. 

Long time average :: 950 (approx.) 
To insure good germination, a light irrigation equiv, 'ent to 5.to 10 mm,m ja

:.
* applied at seeding time. 
The data are presented in Tables 7 and8... 

CHILE 

Estaci6n Experimental Central, "La Platina", Santiago 
Cooperators: Cereals program 
Latitude: .330 34'S . 
Longitude: 700 38' W 
Elevation: 629 meters above sea level', 
Date of planting: August 10, 1964 
Precipitation: 65.8 mm. plus 5 irrigations 
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General description of weather conditions during time. of test:3 ' idry year with low humidity and relatively high 
1 

temperatures during
Fertilizer use& '128- kg/ha of N and.160 kg/ha of'P :applied a'sodiunmnitrate (salitre) and triple superphosphate ' Disease development: There was a heavy stripe rust attack d ' as good 

development of leaf and stem rust andasi ,good 
Weed, insect and pest problems: none. Weeds were controlledit,

4-D.
 
Dates when different notes were taken:
 

Stripe rust: October 27, 1964

Leaf rust: November 27, 1964
Stem rust: January 1, 196.5
Lodging and shattering (none encountered): Januar';1, 
 1965Flowering: October 20 to November 9, 1964Height: January 12, 1965
The data are presented in Tables 9 
 and io. 

ECUADOR 

"Santa Catalina", Quito 
Cooperators: Department of Gereals, , INIAP
 
Latitude: 00 2Z'S
 
Longitude: 780 
 33 W
 
Elevation: 3,058 
 meters above-sealevel
 
Date of planting: February,. 22, 
 1965i (effective germination March..-1

1965)
Precipitation during cycle of test:' 722 mm. (Febiunry"22 to September'20, 1965) ,General description of weather during time'of test: .It was a year ofage climatic conditions. . .aver-,
Fertilizer used: 30 kg/ha of N, 120 kg/ha .of POn and 30 kg/ha'"ofK2;O applied as 10-30.10 f6rmula g . o

Disease development: average with 
 light attack of stein rust ,Weed, insect and pest problems: none of importanceDates in which different notes taken:were -Stripe rust, first note: May 21, 1965 (not analized nor,;presented 61j; 

Stripe rust, second tables)note: June 28, 1965ae
Stripe rust in the head: June 28, 1965Leaf rust: June 28, 1965

Stem rust: June 28, 1965
The data are presented in Tables 11 
 and, 12.:' 
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COLOMBIA 

Tibaitata, Sabana de Bogota 
Cooperators: Mario Zapata B., Rafael Lopez 0., Daniel Varela,M.,. 
Latitude: 40 35' N 
Longitude: 740 W 
Elevation: 2,600 meters above sea level 
Date of planting: April 22, 1965 
Precipitatio. during cycle of test: 300 mm. .,:,.It .: 
General description of weather conditions during time of test: ver wet 

during harvest time 
Fertilizer used: 25 kg/ha of N, 75 kg/ha of P,206and, 25.kg/ha . KIC 

applied on a 10-30-10 formula 
Disease development: good 
Weed, insect and pest problems: none 
Dates when different notes were taken: 

Heading: June 27 through August, 1965, 
Stripe rust, leaf: July and August 1965. 
Stripe rust, head: October, 1965 
Leaf rust: August and September, 1965 
Stem rust: October, 1965 

Lodging and shattering: October, 1965 
(The above notes were taken on different dat¢,, ,qccordi!g to growth 
,,tage of the variety) 

The data are presented in Tables 13 and 14., " ' 

GUATEMALA 

Labor Ovalle, Quezaltenango, Guatemala, C. A. 
Cooperators: Astolfo Fumagalli, Salvador Cruz and 'Jorge Luis' Jiarez 
Latitude: 140 52'N 
Longitude: 91' 30'W 
Elevation: 2,380 meters above sea level 
Date of planting: August 10, 1964 
Precipitation during cycle of test: 411 mm 
General description of weather conditions during time of test: There ,was. 

a constant high humidity due to frequent rains ,ithus favoring the d&. 
veiopment of diseases particularly stripe rust and Septoria.'. 

Disease development: severe 
Weed, insect and pest problems: none. Weeds were controlled, by,2,'4-D 

and by hand weeding. 
Dates when different notes were taken: 

Stripe rust: October 7, 1964 
Leaf rust: October 7, 1964 
Septoria: October 21, 1964 
Heading: beginning October 5, 1964 
Maturity: beginning December 21, 1964 

The data are presented in Tables 15 and' 16 
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MEXICO 
Centro de Investigaciones Agricolas del Bajio (CI B), El Roque' Guanjuato. (Two nurseries were seeded at this loca"tion withaadfier.of approximately one month in planting date) fercz"" Cooperators: Gregorio Vdzquez, Ricardo Urbina,*RodolfoMohreno G"Laiitude: 200 34'N 
Longitude: 1000 28'W
 
Elevation: 1,650 meters sea
above level
Irrigation: yes
Date of planting:


Early: November 17, 1964
 
Late: December 16, 1964
Fertilizer used: Early planting date 120 kg/ha of N and 60 kg/haa, ofP2On were applied at planting, and another 60 kg/ha of N wereapplied in the first irrigation after seeding. Despite the applicationof a total of 180 kg/ha of N, the plots appeared to be short of nitrogen ,judging by the appearance and height of the ends of the rowsas compared with the central part of each plot. The previous crop 
wasLate plantingmaize date  an application of 80-60-0 kg/ha, respectively, of N,P201 and K20 was made at planting, and an additional 60 kg/haof N were applied in the first irrigation. The previous crop was
alfalfa

Notes: Early planting - The stem rust arrived too late to take good differential notes. Two notes were taken for stripe rust, but only thesecond (generally the more severe) was analyzed and presented in the
tables.
Late planting - Two notes were taken for stripe rust but only thesecon (and more severe) was analyzed and presented in the tables;It was difficult to take meaningful 
as 

notes in leaf rust in some varietiesthe leaf had been killed by stripe Stemrust. rust arrived too late 
to lower yields appreciably.
The data for the early planting are presented in Tables 17 and 18 andfor the late planting in Tables 19 and 20.. 

Campo Agricola Experimental "El Horno" Chapingo, MexicoCooperators: Jose Luis Maya, Marco Quifiones, Rodolfo Moreno G.
Latitude: 190 31'N 
Longitude: 980 53'W ',:
Elevation: 2,249 meters abnve sea level
Irrigation: no 
Fertilizer, used: A total of 120-60.0 kg/ha,,of, N, P2On and. K20iwere

applied
The data are presented in Tables 21 and 22,,? 

UNITED STATES
 

University of California', Davis, 'California 
Cooperators: J. C. Williams and John D. Prato 
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Latitude: 380 32'N 
Longitude: 1210 45'W '.Elevation: 15 meters above sea level 
Date of planting: December 26, 1964 
Precipitation during cycle of the test: 330 mm. 
General description of weather conditions during time of test: It was wer 

during first 6 weeks (254 mm.) but becoming very dry before an ad. 
ditional 76 mm of rain fell at early flowering. Hot, dry winds occurred 
during and after flowering. 

Fertilizer used: none 
Disease development: moderately severe stripe rust and traces of stem rust 

and barley yellow dwarf 
Weed, insect and pest problems: none 
Dates when different notes were taken: 

Stripe rust: May 10, 1965
 
Lodging: June 1, 1965
 
Harvested: June 10, 1965
 
Shattering (on border rows): June 21, 1965
 

The data are presented in Tables 23 and 24..
 

Minnesota Agricultural Experiment Station, St. Paul Minnesota'
 
Cooperators: D. R. Johnston, E. C. Gilmore, E. R. Ausemus';
 
Latitude: 450 o'N
 
Longitude: 930 10'W
 
Elevation: 273 meters above sea level
 
Date of planting: May 6, 1965 (emerged May 13,,1965)!
 
Irrigation: no
 
The data are presented in Tables 25 and 26.
 

SOUTH AFRICA 

Stellenbosch, South Africa 
Cooperators: '. X. Laubscher, F. Gillie and Johanna Theron 
Latitude: 330 56'S 
Longitude: 180 51'E 
Elevation: 91 meters above sea level 
Date of planting: May 12, 1965 
Precipitation during cycle of test: 

1965 5 yr. ave. 
May 71.5
 
June 62.0 157.8
 
July. 48.0' 92.9
 
August 126.5 110.7
 
September 39.0 47.4-

October 34.0 54.9
 

Total 381.0 .,:... 463.7 (, months)
 
(Test not irrigated) 5,,
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Weedi insect and pest probq ms: slight bird damage
Dates when different notes were taken: 

;,,Heading: January, 1965 
Maturity: February and March, 1965,
Harvest and threshing: March and April, 1965 
Weighing of grain: May, 1965

The data are presented in Tables 31 and 32. 

LIBYA 

Sidi Mesri, Tripoli
Cooperators: A. Najar and H. A. Al-Jibouri 
Latitude: 320 53'N 
Longitude: 13' 11'E 
Elevation: 19 meters above sealevel. 
Date of planting: November 29, 1964Irrigation: Plots were irrigated 13 times during the growing season:'..Fertilizer used: "3 quintals/hectare of 12/24/8 NPK" (36-72-24 kg/ha

of N K20)-P20 5 .General description of weather conditions during time of test: 'normal 

g..a.
Fertilizer used: 192 kg/ha each of ammonium sulphate and super phosphaite 

Disease development: only leaf rust
Weed, insect and pest problems: plots

growing season
The data are presented in Table 33. 

were weeded 7 times during the 

CYPRUS 

Prastio 
Cooperators: Department 
Latitude: 350 6'N 

of Agriculture, Cyprus 

Longitude: 32' 25'E 
Elevation: 152 meters above sea level
Date of planting: December 15, 1964 
Precipitation during cycle of test: 380 mm
General description of weather conditions during

favor,,ble for cereal development 
time of, 

tl 
generally 

(40-31-0 kg/ha of N 
* - P20 - K20?)

Disease development: light attack of stem rust
Weed, insect and pest problems: Birds. attacked the 'trial, at ripenInWild oats were a problem but were removed.The data are presented in Tables 34 and 35. 

SAUDI ARABIA 

Kbarj.

Cooperator: Mohamed Zeini Jowana;
Latitude:, 240 15'N 
Longitude: 470 15'E 
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General description of weather during time ..conditions of !test: .,.LessLthiai 
normal rainfall . 

Disease development: Slight except for some Septoria inddorumori'some 
Indian and Pakistani varieties 

Weed, insect and vest problems: none 
Dates when different notes were taken: 

Leaf rust October 27, 1965 !
 
Stem rust October 27, 1965
 
Stem rust (artificial


inoculation) October 19, 1965
 
Septoria tritici October 13, 1965
 
Septoria nodorum I :October 28, 1965
 
Lodging October 28, 1965 
Height October 28, 1965' 

The data are presented in Tables 27 and- 28. . 

ETHIOPIA :i, 

Central Agricultural Experiment Station, Debre Zeit' 
Cooperators: Tesfaye Tesemma and Dagngtchew Yiijod
Latitude: 80 55'N 
Longitude: 380 58' E 
Elevation: 1,894 meters above sea level 
Date of planting: July 27, 1965 
Precipitation during cycle of test: 410 mm 
General description of weather conditions during time of test: The jv ther 

was excellent for wheat. The rainfall was adequate throughut 'the 
growing season, and there was plenty of sunshine toward the tine of 
maturity. 

or 
Disease development: Stem and leaf rust were'the m a;j diseases 
Dates when different notes were taken: 

Germination: August 3, 1965 
Heading: September 10 through November 30, 1965 " . 
Lodging, height and maturity.: November 11 'through December'.12,:,. 

1965 
Diseases: October 19, '1965 

The data are presented in Tables 29 and 3,o 

SUDAN 
Hudeiba Agricultural Research, Station, Ed Damer, : ...:..,n 
Cooperators: George Ishag George and Mahgoub Mohd.. Mahgoub,. 7; 
Latitude: 170 35'N 
Longitude: 330 27'E 
Elevation: 107 meters above sea level 
Date of planting: November 28, 1964 
Irrigations: 8. November 28, December. 3, December 10, December.:12 

(1964) and January 3, January 15, january,,29and ,February-8 (1965)
Fertilizer used: 70 kg/ha of N applied as 333 kg/ha of ammonium, sul

phate (21% N) 
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Elevation: 430 meters above sea level
Date of planting: December 31, 1964

Irrigation: The experiment was irrigated every 10-13' days
General description of the weather conditions 
 during time of test:. normal 

and without frostFertilizer used: 50 kg/dunum of 13-13-21 (26-26-42 kg/ha of N . PaaK20? Editor's note: The dunum is unita of land measure'that
be 2,500 m" or 1,000 n'-' defending on 2 

may
the area. The 2,500 m figure 

was used for the above calcu ation).

Weed, insect and pest problems: none
 
The data are presented in Tables 36 and 37.
 
JORDAN 
Deir Alla Research Station
 
Cooperators: 
 Z. Ghosheh and J. A. Quliziwi
Latitude: 32' 11'N 
Longitude: 350 50'E 
Elevation: 226 meters below sea level
Date of planting: December 5, 1964 (germination December 17, 1964)Precipitation during the cycle of the test: 298.9 mam. plus 4 irrigations.General description of the weather conditions during time of test: normal 

with some eastern winds 
Fertilizer used: none
 
Weed, insect and pest problems: hand weeded 2-3 times. 
 Precautions were taken to prevent bird injury by-planting early plots.
Dates when different notes were taken:' 

Diseases: January 10-April 20, 1965
 
Heading: April, 1965
 
Harvesting: May 29-30, 1965


The data are presented in Tables 38 and 39. 
SYRIA 
Kjarabo (near Damascus)
Cooperators: A. K. Koueider and G. S. Murty
Latitude: 33' 20'N
 
Longitude: 360 28'E
 
Elevation: 617 meters above sea level
 
Date of planting: November 30,

Precipitation during the cycle of 

1964 
the test: 150 mm plus 6 irrigationsGeneral conditions of weather during time of test: "During the early partof the growing season the weather was good, later it was windywith

frost; in the end was normal."Fertilizer used: 500 kg/ha each of ammonium nitrate and super phosphate
(105-80-0 kg/ha of N - P._,O. - K20?)Disease development: "There was infection with different diseases like rust 
and bunt"


Weed, insect and pest problems: Field was hand worked 3 times. No,
other problem

Dates when different notes were taken: 
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Flowering: April 15 to May 6, :1965
 
Maturity: June 1 to 18, 1965
 
Height: May 28, 1965
 
Lodging: May 28, 1965
 
Harvesting: June 6 to 24, 1965
 

The 	data are presented in Tables 40 and 41. 

LEBANON 

Faculty of Agricultural Sciences, American Unive 
Cooperator: W. W. Worzella 
Latitude: 330 28'E 
Longitude: 350 28'E 
Elevation: 950 meters above sea level 
Precipitation during time of test: 517 rmm. (about 100 mm. above normal) 
General description of weather conditions during time of test: "A late 

spring frost (March 31, 1965) injured a few of the early strains that 
were in the boot stage, greatly affecting the final yields.

Disease development: a very slight infection of rust making note taking' 
not worthwhile 

The data are found in Tables 42 and 43. 

TURKEY
 

Plant Improvement Station Eskisehir 
Cooperators: Hilseyin Kutiak and Erol Karma 
Latitude: 360 45' N 
Longitude: 30' 95'E 
Elevation: 789 meters above sea level 
Date of planting: November 6, 1964 
General description of weather conditions during time of test: rainy sPjrmg 

and cool summer 
Fertilizer used: 6 kg/decare of P20, 'applied as superphosphate (60 kg/ha 

of P20 5?) 
Disease development: rather severe stripe rust 
Dates when different notes were taken: 

Frost damage: March 15, 1965 
Height: July 1, 1965 
Stripe rust: May 15, 1965 
Leaf rust: May 30, 1965-
Stem rust: June 1.5, 1965 

The 	data are presented in Tables 44 and 45. 

RUMANIA 

The 	Brasov Agricultural Experiment Station of the Research Institute fc 
Cereals and Industrial Plan-s 

Cooperators: Balasoiu Alexandru and Stefanescu Adrian ' 
Latitude: 450 42' N 
Longitude: 25' 33'E 
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Elevation: 496 meters above sea level

Date of planting: April 7, 1965 (emergence April 21-23)
Precipitation during the cycle of the test: 280.6 mm. "Although the precipitation quantity recorded during the April-July period was by 92.9mm below the 49 year averege recorded in this locality, the plants didnot suffer from lack of water due to the moisture accumulated intothe soil in autumn and winter and to a better distribution of rainfall

during the growing period."General description of weather conditions during time of test: early, coolspring followed by a normal summer favoring the growth of spring
wheat.

Disease development: severe leaf rust, considerable stem rust and light
stripe rust
 

Weed, insect and pest problems: weed eradication by hand
Dates when different notes were taken:
 
Heading: June 1-25, 1965
 
Maturity: July 15-31, 1965

Stripe rust: July 5 and 15, 1965 
Leaf rust: June 25 and July 15, 1965
Stem rust: July 15 and 28, 1965
 
Powdery mildew: June 4 and 16, 1965

Lodging: July 28 and August 4, 1965
Shattering: August 19 and 26, 1965


The data are presented in Tables 46 and 47.
 
IRAQ 
Abu-Ghraib Experiment Station, Baghdad

Cooperator: Omar Ali Ameen
 
Latitude: 330 20'N
 
Longitude: 440 24' E
Elevation: 34.1 meters above sea level
Date of planting: November 23, 1964 (germination December 7, 1964)
Precipitation during the cycle of test: 60 mm plus 4 irrigations
Fertilizer used: none

Weed, insect and 
 pest problems: "Varieties C-271 and Napo were littlesensitive to the birds." Plots were hand weeded 10 times.Dates when different notes were taken:
 

Heading: March 6-April 15, 1965
 
Maturity: May 2-18, 1965
 
Height: April 28, 1965
 
Harvest: May 10-18, 1965


The data are presented in Tables 48 and 49. 
IRAN 
Ahwaz 
Cooperator: M. Dadain 
Latitude: 310 20'N 
Longitude: 48' 40' E 
Elevation: 20 meters above sea level 



Date of planting: November 6, 1964
Precipitation during cycle of the test: 125 mm plus 6 krigatios'.,of approx

imately 100 mm each
 
General description of weather conditions during time of test: normai.
 
Fertilizer rsed: none
 
Disease development: some
 
Weed, inse-t and pest problems: none
 
Dates when different notes were taken:
 

Stripe rust: March 15, 1965 
Lear and stem rust: March 30, 1965
 
Height, lodging and shattering: May 15, 1965
 
Harvest: May 17, 1965
 

The data are presented in Tables 50 and 51. 

PAKISTAN 
Agricultural Research Institute, Tandojam

Cooperators: Z. A. Munshi and wheat staff,

Latitude: 250 2'N 
Longitude: 63' 38'E 
Elevation: 191 meters above sea level 
Irrigated: yes
The data are presented in Tables 52 and 53. 
Ayub Agricultural Research Institute, Lyallpu,
Cooperator: M. A. Aziz 
Latitude: 310 30'N 
Longitude: 730 10'E 
Elevation: 213 meters., above sea level 
Date of planting: November 16, 1964 
Precipitation during cycle of the test: 76 mm plus 5*irrigatiofis of approx

imately 75 mm each 
General description of the weather conditions during time of test: generally

dry with light showers 
Fertilizer used: 53 kg/ha of both N and P2 0 5 (i. e. 60 lb./A.)'applied 

as ammonia sulphate and superphosphatei respectively
Disease development: some infection of stripe, leaf and stem rusts but ;iot 

enough to cause low yields
Weed, insect and pest problems: no noticeable bird damage. "Wheat 

weevil caused small damage at. germination stage and was controlled by
dusting". Weeds controlled by hand 

Dates when different notes were taken: 
Stripe rust: February 28 and March 5, 1965 
Leaf rust: March 18 and 31, 1965 
Stem rust: March 31 and April 8, 1965 
Frost damage (not analyzed): February 28, 1965 
Height: April 12, 1965 
Lodging: March 31, 1965 
Shattering: May 8, 1965 

The data are presented in Tables 54 and 55, 
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Agricultural Research Institute, Tarnaivi

Cooper'ator: Economic Botanist
 
Latitude: 330 34'N
 
Longitude: 670 34' E
 
Elevation: 338 meters above sea level
Date of planting: November 20, 1964 (germination November 30)

Precipitation during cycle of the test: heavyGeneral description of weather conditions during time of test: heavy rain:

delayed maturity
Fertilizer used: 18 kg/ha (i. e. 20 lb./A.) N and 27 kg/ha (i. e. 30 lb./A.)of P20 5 applied at sowing. An additional 18 kg/ha of N were ap

plied later.
 
Disease development: abundant stripe and leaf. rust
 
Weed, insect and pest problems: none

Dates when different notes were taken:
 

Yellow rust: March 10, 1965
 
Leaf and stem rust: May 8, 1965
 
Lodging:. April 3 and 20, 1965,-

Harvesting and threshing: 
 May 9-10, 1965

The data are presented in Tables 56 and 57 

INDIA 
Botanical Sub-Station, Pusa, Bihar
Cooperators: P. N. Narula and cooperators

Latitude: 250 59'N
 
Longitude: 85' 40'
 
Elevation: 165.7 meters above sea level
Date of planting: November 16,, 1964 (germinaiion Novemnber' 22, '1964)'"
Precipitation during cycle of 
test: 25 mm plus 3 irrigationsGeneral description' of weather conditions time ofduring test: 

Temperature 
Morning Evening

Max. Min. Max. Min.
 
November 80.00 
 50.50 88.00 59.00
December 80.00 41.00 80.00 46.0'January 80.00 43.00 80.00 45.0February 85.00 43.50 85.00 48.0eMarch 95.00 47.00 94.0' 55.00 
Disease development: severe leaf nd stem rust. 1,ternaria blight less severe 

than last yearFertilizer used: 53 kg/ha (i. e. 60 lb./A.) N applied as ammonium sulphate
and 36 kg/ha (i. e. 40 lb./A.) of P.,On applied as superphosphate

Weed, insect and pest problems: severe bird damage in late varieties
Dates when notes were taken: 

Leaf rust: first week on February
Stem rust: first week of March
Agronomical performance: middle of January and final'week Of March, 
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The data are presented in Tables 58 and 59; 
New Pusa (Delhi) 
Cooperators: 'S. P. Kohli and staff 
Latitude: 280 24' 
Longitude: 770 E 
Elevation: 229 meters above sea level 
Irrigations: 5 after planting 
Fertilizer used: approxunately 107-53-36 kg/ha-of, N -P2O5 dP:aO 


at planting and an additional 18 kg/ha of N later.
 
The data are presented in Table 60 . 

College of Agriculture, Punjab Agricultural University, Ldbiana:' 
Cooperators: D. S. Athwal and staff 
Latitude: 30' 33'N 
Longitude: 750 24' E 
Elevation: 242 meters above sea level 
Irrigations: 8 
Fertilizer used: approximately 143 kg/ha of N and -32,.kg/ha ofsPaOs 
The data are presented in Tables 61 and 62..; :' , 

AUSTRALIA . 
Agricultural Research Institute, Wagga Wagga, N.S.W. 
Coopeartors: A. T. Pugsley and J. R. Syme 
Latitude: 350 S 
Longitude: 148' E 
Elevation: 197 meters above sea level 
Date of planting: June 28, 1965 
Precipitation during cycle of the tests: 267 mm 
General description of weather conditions during time Of test: "Sown later 

than normal due to dry conditions, thereafter rainfall poor to medium . 
Fertilizer used: 17.6 kg/ha of P 20 5 applied as 90 lb./A. of 2296 super

phosphate 
Disease development: none 
Weed, insect and pest problems: none 
Dates when different notes were taken: straw strength, and height taken 

at harvest on December 14, 1965 
The data are presented in Tables 63 and 64. 
Waite Agricultural Research Institute 
Cooperators: K. W. Finlay and A. Rathjem' 
Latitude: 340 58'S 
Longitude: 1380 38'S 
Elevation: 122 meters above sea level 
Date of planting: August 14, 1966 (approximately 2 months, later than av-

erage for this location because of dry weather) 
Precipitation during cycle of the test: 178 mm 
General description of weather conditions during time of test: no spring' 

rains (causing late planting), soil dried out, unfavorable conditions. 
Fertilizer used: 27 kg/ha (?) P2 0, applied as 140 lb./A. superphosphate 

(22% ?) 
The data are presented in Tables 65 and 66. 
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TABLE 1. Yield. agronomic and disease data of the 25 varieties. in the "Ist International Spring Wheat Yield Nursery" grown at'Castelar. GENTiA, 

Variety. Yield Test wt. Days to Stripe Leaf Stem Height 1000 grain 

'Variety or cross - Origin num er kg/ha kg/hi flowering rust 
=+X~ 

rust 
VX+ I 

rust 
VX 41 

os weight 
ms 

Pitic 62 - Mexico 2 4316 78.3 75 1.10 3.45 3.00 86 36.5 
Penjamo 62" 
Nainari 60 

Mexico 
Mexico 

6 
19 

3949 
3733 

81.1 
78.5 

69 
72 

1.00 
2.54 

1.47 
3.47 

1.00 
1.00 

76 
91 

-> 39.7 
43.1 

Pj sibx Gb55 (Whitegrain) 
Giza 144 
Nariflo 59 

Mexico 
Egypt 
Colombia 

24 
9 

11 

3691 
3624 
3558 

80.6 
83.0 

"82.4 

74 
75 
69 

1.90 
1.58 
1.00 

7.25 
4.11 
8.52 

1.00 
1.10 
5.19 

79 
101, 
98 

31.9 
39.7 
38.9 

Napo 63 
CT-244 

Colombia 
Canada 

16 
25 

3508 
3474 

80.3 
81.0. 

65 
83 

1.00 
1.10 

6.70 
1.00 

1.00 
1.00 

95 
108 

37.9 
36.0 

Gaboto 
Klein Rendidor 
Giza 150 
C-273 

Argentina 
Argentina 
Egypt 
Pakistan 

21 
17 

5 
14 

3358 
3324 
3316 
3299 

82.4 
81.4 
84.0 
84.4 

_77 
81 
75, 
68 . 

1.00 
1.10 
2.70 
1.00 

1.00 
2.20 
1.41 
7.79 

1.46 
1.10 
1.00 
5.59 

106 
105 

94 
103 

32.2 
-36.2 

40.3 
42.5 

Carazinho 
Gabo 

Brazil 
Australia 

12 
20 

3241 
3191 

81.7 
77.8' 

75 
69 

1'V'36 
884 -

2.96 
1.00 

3.80 
1.00 

108 
89 

38.8 
38.7 

Triple Dirk 
Crim. 

Australia 
U.S.A. 

8 
22 

3183 
3116 

81.2 
81.2.: 

75 
79 

9.10 
100 

2.04 
1.00 

1.58 
1.00'. 

103 
111 

45.0 
35.8 

Sonora 64 Mexico 10 3049 79.8 63 1.58 1.00 1.00 73 35.7 
Lerma Rojo 64A 
Bonza 55 
C-518 

Mexico 
Colombia 
India 

4 
18 
13 

3024 
2983 

-2974 

80.7 
-78.7, 
84.1-

68 
71 
70 

• 
1i0 
1l0 

1.00 

9.53 
7.46 
8.97 

3.28 
1.90 
6.26 

. 
85 
96 
94. 

37.1 
35.6 
38.4 

Magnif 41 Argentina 1 2958 80.9 68 1'.00 1.00 1.00 - 111 44.5 
C-271. 
Justin 

Pakistan 
U.S.A. 

3 
15 

2783 
248. -

- 79.8 
78.3 

67 
86 

1.00 
1.00 

8.75 
6.98 

7.46 
1.00 -

86 
106 

" 
-

39.8, 
32.4 

Selkirk Canada 7 236W 75.0 87 "1.00 -2.31 1.21 - "115 35.7 

Thatcher U.S.A. 23 1999 76.3 88- 1.00 7.12 3.13 114 25.5 

Mean 3220 80.5 .71.8 43 228 - 97 37.5 

Statisticallevelof significance 
Coefficient of variation • 
Standard error -

- 0.5% 
10.8% 

346 : 

0.5%, 
0.7% 
.f1 

0.5% 
1.8% 

1.36 

0.5% 
- 56.0% 

1.05' 

0.5%.: 
34.3% 
1.49, 

0.5% 
80.7% 
1.84 

0.5 
4.7% 
4.6 

- 0. 5% 
.3.7% 
1.4 

" 

Least significant difference, 5% - .488- .85 1.92 1.48 2.10 2;59 6.5 2.0 -



TABLE 2. Correlations between the means of 8 variables and the multiple regression of yield on the means of 7 variables for the 1st International
Spring Wheat Yield Nursery ,fgfrown at Castelar. ARGENT IA, 1964-65. 

Correlations (r); d.f. = 23 

Mltile reg-ession' i, 
x x R :.528 

. 7 "independent" variables 

~ constant term: -2834.014S.... 

Partial 

S ~.~'sregression coef (b .. tt|- 1 ~ 
,

Test wt. .40* 

Days'to flowering -. 39 -;39 73.5104 1.736
 

19.6432 . .846
Stripe rist IX=+ .04 -10 11-9.60492 ;,84
Leaf rust -V ";"I -. 22 :.06- 18 -. 31 -24.4594 '-.623-'s-.15 .27 -. 28 -. 22 .167- -48.4525 '-.771
Height -. 48* -,07- .66**- -. 10 -:.16 -. 07 -26.6477 -2.530*1000'grain wt. .38 .42* 56**, .35 '-.18 .12 -. 13 41.7710 1.404 

* Significant'at the 5% level,Signifcant at.the 1% level. .1



. yield. agronomic and disease data for the 25;marieties in the "Ist International Spring Wheat Yield Nursery' grown at Marcos Juarez. 
,TABLE 

ARGENTINA. 1064,65. 

. . 
or cross 
ockthl 

L 
V. riety

rVarietyIgOriin - numher 
Yield 
kg/ha 

Test 
weight 

Days to: 
flowerina maturity 

Stripe 
runt 

Leaf 
rust 

Stem 
runt 

Height 
cms. 

Lodging 
% 

1000grnt 
weight 

e " 

Penjamo 62 
Cri 

Mexico 
U.SA. 

6 
22 " 

3333 
3199 

75.0 
79.9 

61 
71 

107 
.108 

0 
5S 

5 MS 
-T S-, 

0 
0 

65 
00", 

10 
10 

36.0 
33.6 

Naio 59-
NainLarf SO": 
P~ic 62. 

Carazinh -
Gaboto 
CT-244 
Pj sib x Gb 55 (White eraln) 

Napo63
Magni4) . 

Colombia 
Mexico 
Mexico 

Brazil 
Argentina 
Canada 
Mexico 
Colombia 
Argentina 

11 
19 

2 

12 

21 
25 
24 
16 

1 

-

3133' 
3116 
3083 
3058 

3050 
3000 
2993 
2924: 
2850 

77.7 
72.5 
66.0 
78.2-

80.4 
79.0 
73.7 
78.2 
75.9 

. 

68 102 
68 110 
66 105 
88 108 

69 106 
72 -105 

- 70 "/:":112 
'58 108 
84 106 

0 
5S 
0 
5 S 

0 
lOS 

0 
0 

.20"-T 
- TB 

100 S 
I 

0 
0 S? 

, 
505 

.T 
'0 , . 0 

00S3075 5 
5" ( : 0 '" 

''0 '0 

80 '-, 20 
70 . 10 
70' 0 
80'::>' 30 

ga5 - 25 
90"$ --

60 
5'& 

. 
0 

-85 ., 50 

-

35.2 
39.5 
28.4 
35.6 

31.4 
- 31.4. 

27.0
31.6 -

42.2 

Triple Dirk
Sonora 64
Gabo 

Australia
Mexico 
Australia 

8
10 
20 

2849,108
2833. 
2724' 

78.2 
70.1 

53 
61 

100 
106 

0 S
55 

60 S 
-

205Th_-"0..
0 .-

.20S T'. 
. 
0 

/-70" 

-
. 

200 
15 

. 031.9 
31.6 

Giza 144Gisa 150 Egypt 5 
69

2683 
.gp59

78 
-66
-60 

106
104 

_30S 
20S 

8~-
100 " 

0g 0 0 
15 

4. 
31.3 

Bonia 55 

C-273 
LermaRojo 64A 
C-271 
Selkirk 
Justin 
Klein Rendidor 
C-519 
Thatcher 

Colombia 

Pakistan 
Mexico 
Pakistan 
Canada 
U.S.A. 
Argentina 
India 
U.S.A. 

18 
14 

4 
3 
7 

15 
17 
13 
23,, 

2408" 
2333 
2324 
2316, 
2308 

2191 
2041 
2033 
1 6 

70.1 
80.8 " 
74.1 
69.6--
2.8 -

77.9: 
73.2 

77.7. 
o0.3" , 

68 
61 

.61 
73 

74 
71 
66 
76 -

110 
109 
106 " 
106 
108 

109 
.108 
- 106 

110. 

0 
0 
0 
0 
OS 

0 
SS 

0 
0 

50MS-ST 
i5S l0S 

O 0S 0 
80 406S 
30"S 0 

40 0 
90S 15S 

2O 20 
lOOS 30S 

76 
85 

-75 
80 

-90 

90 
80 

60 
105 

0 
40 
20 
50 

0 

15 
30 

40-
0 

27.5 
37.2 

O1_ - 32.0 
30- .0: 
305 

25.8
25.4

1S30.8 
. 19.0 

2685 75.4, 66 10 2.48/ 5.611i - 2,14/ 79 3.72 31.8
onn 

Mea., 
Statistical level of significance 0.5% (only I (only 1 o (only.1 (only 1 : ronly r 

rep.) rep.))rep)8.3%, rep.) - rep.) rep.) rep.) rep.) rep.) 

224 
Coefficient of variation 

-- Standard error. 
Least significant difference. 5% 316

1 / Mean of coefficient or percentage t.ia;forid to VrX +I. 



TABLPI4. Correlations between the means of 10 variables and the multiple regreasion of yield on the means of 9 variables for the "1st Internationsi.Spring Wheat Yield Nursery" grown at Marccs"Juarez. AMGENTIXA, 1964-65.' 

Correlatouser); d.f. 23 

~ uLlti le eg~sion 
;- RV 6.623 

I.' 

.9~~ 

. 

. 

~ Q 
if

~Partial 
-constant 

9"Independent" variables 
term =3182.514 

regression 

Test"wt. 244 - . 

-coef. 

I.9828 

(b) d.f..n-k-l 

.351 
15 

tys T. 0 . 
-. 2 -1722.0013
" -. 0 - -35.5113 

1.010 
1.099 

Leaf rust+ 
*tem rust 
-Height 
Lodging 1 64 
1000 grain wt. 

Stip rstVX:T .10-- .0 -057.1089'52** ..5'** .02. . :.0 
- 4-.--45". .3 :27 - -.23 
23 .IS-- G.o**--,- A --

-. 13 -30* -... -. 09 .. .02
.60*5 .40* 24 . 

- .+ 
.28 

:.05- --. 06-
.0 _.37 

-. 58.27-

.13 

,-

.09 .-

-829-

-4.6483 
4.0314 

-99.2033 
712945, 

;2i5 
-.239 
.081 

< 
-. 9~ 
2.79 

--Significant at the 5% level 
iFSignificant at the 1% level 



TABLE 5. 	 Yield. agrnnomic and disease data of.the 25 varieties in the "1st International Spring Wheat Yield Nursery" grown at Pergamloo, 
ARGENTINA. .1964. 

Variety Yield Days to _ Stripe-: Leaf,:. Stem Height 1000,grain Seprta 
'iariety cr jLos Origin _number kg/ha'" flowering rust runt, rust cms. -e'iht 

son .r.: 7- Mexico .0 " 5249. 83 10 0 0 -..8 34.0 - 20 
Pit- 62 " ."Mexico 
Pjsib x Gb 55 (White grain) 
Napo 83' -. .Colombia 
?1amari 60 " 
Penjamo 62 
Gabo 
Triple Dirk 
Nariflo 59 
Bonza 55 
Carazinho 
lCein Rendidor 
Gaboto 
Giza 150 
Crim 
CT-244 
Giza 144 
Lerma Rojo 64A 
Magnif 41 
C-273 
C-27! 

Mexico 

Mexico 
Mexico 
Australia 
Astralia 
Colombia 
Colombia 
Brazil 
Argenti3a 
Argentina 
Egypt 
U.S.A. 
Canada 
Egypt 
Mexico 
Argentina 
Pakistan 
Pakistan 

2. 
24 
16 
19 
6 

20 
8 

11 
18 

-12 
. 17 
- 21 

5 
22 
25 

9 
4 
1 

14 
3 

':" 

-. 

-

5241 
4957 
4783 
4616 
4316 
4232 
3982 
3958"; 
3841 
3716-
3674 

3616 
3458; 
3458 -
3449 
3433 
3250 
3216 
3174 

92. 5 
94 0 
79 o 
92 10 
89 OB 
90 , 
95 60 

'S 9 ; 0 
C'93 ' 20 

97 - 20 
.=98 5 -

o3669P . 0 
'-92 ,-0 

97 10 
102 01-
94 0 
85 0. 
86 0 
88 0 
86 0 

20 0 
10 - 0 

.60, 200 
0 0 

.511 - 0 
VR 0. 

10 5 
20 0 -
80 O-115 

- ""20 80 
40 60 
0 _'20 

20. 
- 0 

S H', 0 
0 0 

60 0 
80 0 

0 0 
to 80 
10 80 

_90 
,85 
., 

110 
90 

-,-'105 
cf ,_120 

105 

-
. 110 

T '110-
.100 

115 
115 
120 
95 

100 
115 
100 

36.8 
- • 60 

,3 o 
40.0 
39.6 

- 0.0 
38.0 
40.0 

.- 3-- 0 
,.10 
- 34.0 

i-u-- 32.0 
38.0 
34.0 
28.0 
37.6 
30.8 
40.2 
38.0 
36.0 

. 

40 
40

-20 
30 
20 
20 
20 
10

5 

20 
20. 
20 
10 
40 
20 
30 
40 
10 
20 

C-518 India 13 2641 91 10 30 80 100 32.4 30 
Selkirk 
J-istin 
Thatcher 

- .,- Canada -
U.S.A. 
U.S.A. 

7 
15 
23 

- 2533 . 
2375 
2341 

. 106 . 
106 
10 

0 -
1O-

0 

10 
A'40 
80 

-
0 
0 
0 

120 
120 
125 

32.0 
30.0 
28.0 

30 
10 

- 10 

Mean--------------- -'-3727-----9 - 2.4 1- :0/2; 1 10' 35 2"-"'6/" 
Statistical level of significance 0.5% (only I (only I (only I (only I (only I (only I (only I 
Coefficient of variation 13.1% rep.) rep.) rep.) " rep.) rep.) rep.). rep.) 
Standard error. . ..... 487, - - - -

Least significant differen cen e t to 686 -nsforme M 

I/j Mean of coefficients or percentages transformed to "IT4-	 .. .. . .. . 



.TABLE. 6. Correlations between the means of 8 variables and the multiple regression of yield on the 

": ;
-, ,". Spring Wheat Yield Nursery" grown at Pergamino. ARGENTINA. 1964. 

Correlations (r): d.f. 23 

0, 	 -. mg 

a 
a1 


, .: 


Days to flowering *55**' 

Stripe ruet rx-+119 .04 

Leaf *rust- -. 28 - .._+ .-- -. 13 
Stem rust X+ 1 -. 22, -. 17 01 - .07 
Height ,'--0-- -' -. '63** .65' .17 ;.2S . 08
SeptoriiV.l-----" _ .26 .-16- -".23- -. 34-" .184409 

1000grain wt. 43 -. 46* .27 -. 35 -. 05 -28 .00 

* 	 Significant'at the 5% level -
= Significant at the 1% level 

means of 7 variables for the "lst Internationl 

al/
V .!mr[[esion 

.- -. 572
 
7 "independent" variables"


'constant term 9322.747-;"
 
- Partial
 

regressior

cef.(b) d.f. n-k-l.17 

-31.9121 -1.130
 
95.7563 1.349 "
 

_719.3711 . 349
 
-57.8746 -1.309
-30.3943 -1.713'
 

,,.3004 -- ._ _.79
 

18.0197 .403 

http:n-k-l.17


- -

TABLE7. Yield. agronomic and disease data of'the ,25 varieties in the "i International Spring Wheat Yield N rsery,"grw at"Pam , ARGENINA. 

+ - Variety Yield Testawt. Days to: Stripe. Leaf , Stem + Height l000grar 

kg/hI flowering maturity:-, rust rust'"' rust . cms. weight
Variety or cross Origin number kha 

Nainri0 , ;j-+, : Meico 19 2999 73.0 70 110 10S 0 + 4 + ++85 40.0 

I 95 39.5
Triple Dirk - Australia 8 2725 78.4 72 120 60S 0 ., 

1 81 29.671 111 5S 60SPitic'62 Mexico 2 2599 72.5 " 
0>' i 1 96 40.1

Magnf 41 Argentina 1 2541 77.0 67 110 5S 
40 93 32.3

Gaboto Argentina 21 2458 79.5 73 114 - 0 "-
.S 2449 79.7 67., 14 OtZM 5 433.0 . 5 Giza 150 Egypt 

40 S 0! 93S - 34
C-273 Pakistan 14 2366 82.0 71 114 0-

TS 0 ,0 31.2
Gabo Australia 20 2350 71.2 69 112 40S 
CT-244 Cnd 25 2316 '02 7-L :122 0. 6 30.4 

Nariflo 59 Colombia 11 2308 77,0 68 110 0 20MBs 
1 0 85 35 2 

Giza 144 Egypt 9 2249 80.8 73 120 _lOS lOS 5, 85 38.7 
0 .0 . .- 74. - 36.0

Penjamo 62 Mexico 6 2233 74.6 68 -110. 20 S 

Pj sib x Gb 55 (White grain) Mexico 24 2216 74.8 :71- .11- 5 R-5S 20 S 1 78 29.5
 

Lerma Rojo 64A Mexico 4 2158 77.3 64 110 0 60S 0. 76 - 30 ,
 
S9 37.5120 0 5 MS 10 

62 108 5S 0 1 60. . 30 1Carazinbo Brazil 12 2158 78.2 75 
Sonora 64 Mexico 10 2149 75.9 

Napo 63 Colombia 16 2149 76.1 60 -"108 0 40 S " 0 . . 64.+- 33.7
 

Crlm U.S.A. 22 2141 79.3 77 114 0 5MS' 0 94 337
 

Klein Rendidor Argentina 17 185J 78.2 79_ 122 5S 30S 80 78 31 6
 
30.0,C-518 ndia 13 1816 78.4 .72 114 0- 5MR : 30 76 

76 35.1'3 1808 748;' 67.... 14 0 60S 50C-271 Pa]c. tan 
5 71 111 0 15S 2 90 . 29,7+Boaz. 55 Colombia 18 1766 72 

0 85 -30.1Justin U.S.A. 15 1724 77.7 92 125 0 . 5MR 
0 10 MS 0 " 6688 32.5:

Selkirk Canada 7 1641 73.7 92 125 
0 50S 20 " 104 22.1

Thatcher U.S.A. 23 1449 74.3 90 125 

-- ;,.2.2 V 8 - -330
Mean -- 2185:,-7 76.7~- 73.0- 114.3 

Statistical level of significance 0.5% (only 1 (only 1 (only 1 (oun:, (only 1 (only I 0.5% (only 1
 

rep.) -9.1% " rep.):+17.0 rep.) rep.) rep.) rep.) rep.)Coefficient of variation 
- :7.6 

. 372Standard error 
%

: 
-Least significant+difereinc. 5 ' . 524 .. 

!/Mean of data transformed X- " 



TULE 8. Correlations between the means of 9 variables and the multiple regression of yield on the means of 8 variables for the "lot International 

Sprig 'Wheat Yield Nursery" grown at Parana. ARGENTINA. ISE" 

Correlion t?): M.' 23 

S. - I - 14. Multipleregression 

. " - 10 "independent" wrlables 

- constant term.2608.289 

- .c Partial 
-

E. 
a
0 

a
0 

~~.
I 

*regression 
coef.(b) djf.n-k-1216 

Teat wt. .14 52.1198 2.160 
,Days, toflowering -. 50* .05 30. 4238 1.361 
Days t maturity -. 46* .26 .89** , -71.5681 -2.331 
Stripe rust70-2 .52** .17 -. 22 -06 118.9120 2.910 
LeafrusttM-' -. 30 -. 13 -. 15 -. 09 38 17.2640 .639 
Stemrust NX . . .-. 25-. .20 .. .08 .23 .. 14---.20 ...... -3.8855....... . 

Height . -. 02 .13 .44* .39* -110 Q .03 2.7936 .431 
1000 gra twt.. .62** .26 ".36 -. 19 38 -35 13 09 '31.4273 1.873 

* Significant at the 5% level 

*- Significant at the 1% level 



.TABLE 9. Yield. agronomic and disease data Ior the 25 varieties In the "lst International Spring Wheat Yield Nursery" grown at !'La Pltina", Santiago,1964-65..CHILE, 

Variety Yield -. Days to Stripe Leaf- Stem' Height Lodgin 

Variety or cross Orgn 'umbei ~ kgfha 'flowerig r s rusordgting Hegh 

Lerma ojo 64A 
Nainari 60 
Napo 63 
Boeza 55 
Narino 59 
Giza 144 

Penjamo 62 

Mexico 

Mexico 
Colombia 
Colomhia 
Colombia 
Egypt 
Mexico 

4 

"19 
16 
18 
11 
9 

" 6 

7878 

7124 
6887 
6670 
6615 
6445 
6328 

87 

87 
84 
87 
86 
87 
86 

5 
10 
10 

0 
0 

20 
'10 

0 

0 
90S 
loS 

0 
60 S 
40S 

T R-
' 

0 i 1 
0 " 
0 

"T +"' 
0
0 

J ll 

" 

_ 
-92 

104 
104 

.116. 
107 
114

92 

"20 

.5 
10 

'30: 
15 

'.1010 

Klein Rendidor 
Carazinho 
CT-244 
Magnif 41 
Gaboto 
Crim 
C-273 
Justin 
C-518 

Argentina
Brazil 
Canada 
Argentina 
Argentina 
U.S.A. 
Pakistan 
U.S.A. 
India 

'. 17 
12 

" 25 
1 

21 
22 
14 
15 

.13 

6253' 
6088 
5007 
5841 
5558 
5528 
5437 
5245 
5216 

93 
91 

5. 
82 

.94 
88-
84 

100 
65 

10 
10 
1s 
15 

:60 
0 
0 
0 

0
0 
0 
0 
0 
0 
0 
0 

-

5 SaB'
30 

0 ' 
'0 
TMS. 

0 ?' -

90 S 
I5MS 
60 

114 

'' '"126 
" 
' 

': 15 
-_ .-

- '' 121" 
115 
125 
125-1 

20
-J..114.-50 

15' 
'15 

50 
30 

-10 
0 
5 

Pjsibx Gb55 (White grain) 
Selkirk 
Giza 10 
Pitic 62 
Sonora 64 
Triple Dirk 
Gabo 

Mexico 
Canada 
Egypt 
Mexico 
Mexico 

-Australia 

Australia-

24 
7 
5. 
2 

10 
8 

'20 
. 

5182 
5178 
5032 
4978 
4832 
4549,...-87 
4307 

88 
99 
86 
89 
86 

86 

50 
0 

70 

80-
50 
80. 
90 

SOS 
30S 

100S' 

30S 
30 S 
0 

'0 

-

" 

0 
0 
0 

0 
0 
0 
TMB 

- 98' 
130 
105 

.90 
.80' 

120 
102 

5 
' 

15 

10 
5 
5

15 
Thatcher U.S.A. 23 4107 100 20 s TS 125' 15 
C-271 Pakistan 3 3912 .85 - 0. 80S 80S-' 89' :10' 

Mean -6 _5Statistical level ofsignificance 0.5% .s--y - .4A0'j
Coffcinia io ofva (only I (Only I . (OnlyI . (only 1 -I (onlyi -+-x . .IonICoefficient of variaton 13.3% rep.)'' rep.) arep - rep.) rep e-p:)

Standard error 751.), r., rep.) 

!-M,-an of data transformed .rX- 1 



STABLE 10. Correlations btween the means of Varables .nd-the multiple regression of yieldoYield Nursery" grown at "La Platina", Santiago, CHILE, r 

-,gO 
CH LE 29 4_ 5.1< 

6......'. . r thvaible s for the .. Inter...ternato Srin -Wheat 

h a 

Correlations (r:d.f.= 23 

..Days to floweringeStripe 
rust 1L e af rus t VX 

Stem rust 6 
Height _ 

.Lodging.,4l-----------.22 

-. 20: 

-. 40* 
t29 

-. 29 
-. 03" 

-a 

2 

-. 

Y  - 0.05 

--. 1818 
.58'* 

. 

-

a .n 

1.9.3 " - .-.1 

-. 47* --. 01 
- .22 °-.28 

-1.00 -. 25 

"' "Mlle 

,, 

; 

. 

-. 10 
-o1. .15 

reression 

6 "independent" variables 

constant term 15865.000" 

regression t 
coef(b) d.f.-n-k-1 18 
- 84 . 1 82 7 ,-2 . 6 56 ** . 

-277.7083 -5.392*. 
-66.3076 -1.628 -

-287.4489 -4.941*" 
8.8959 -.698 

-757943 ....... 832 

= Significant at the 5% level 
*:Significant at the IS level 



TABILE A1. 
-

I Yield.
1955. 

agronomic and disease data of the 25 varieties in the "lst International Spring Wheat Yield Nurser9' growngro at QuitO. ECUADOR., 

Vriety or cross Origin 
Variety
number 

Yield
kgMha 

Test wt.kg/i Days to:floweringmaturty Stripe rustLeaf head Leafrust Stem HeightHrustcis. Lodging 1000 grainweght -

Napo53 -
Justin :"-;2- .. . 
Bo za 55 
NarlI 59, -. o 

. 

Pitic62 " 
Gaboto 
C-271 
Nainari60 
Selkirk 
CT-244 
C-518 
C-273 
Magnif 41 
Penjamo 62 
Klein Rendidor 
Thatcher 

LernaRojo 64A 
Pj sib xGb 55 (White grain) 
Giza 144 
Giza 150 
Carazinho 
Gabo 
Triple Dirk 
Sonora 64 
Crim 

Colombia 
U.S.A . 
Colombia 
Colombia 
Mexico 
Argentina 
Pakistan 
Meico 
Canada 

Canada 
'India 
Pakistan 
Argentina 

Mexico 
Argentina 
U.S.A. 
Mexico 
Mexico 
Egypt 
Egy-,t 
Brazil 
Australia . 
Australia 
Mexico 

U.S.A. 

16 
15 
18 

11 
2 

21 
3 

19 
7 

25 
13 

.14 
1 

6 
17 
23 
4 

24 
9 
5 

12 
20 

8 
10 

22 

6136 
4103 
3852 

3816 
3791 
2838 
2451 
2206
2108 

1920 
1531 
1482 
1383 

1290 
955 
928 
582 
560 
523 

475 
413 
340 
201 
122 

82 

751 
75.0 
77.1 

74.0 
68.4 
67.4 
77.8 
69.2
77.9 

73.7 
81.4 
80.7 
68.1 

66.1 
69.7 
67.1 
51.6 

57.0 
60.8 

58.2 
63.9 
60.3 
52.9 
55.2 

57.5 

-

70
108 
100 

79 
102 
106 

6 
99

106 

06 
88 
88 
86 

86 
124 
113 

86 

97 
95 

88 
106 

89 
93 
78 

88 

190211 
199 

191 
209 
199 
184 
195205 

209 
199 
195 
186 

180 
217 
211 
180 

197 
205 

186 
215 
195 
211 
166 

201 

1.411.41 
1.82 

3.80 
6.23 
2.90 
2.2 
6.771.00 

3.35 
1.00 
1.21
2.90 

7.80 
5.32 
5.67 
8.85 

6.19 
3.31 

4.83 
7.96 
7.95 
8.09 
8.85 

6.19 

1.002.62 
1 

1.41 
5.07 
7.46 
1.41 
7.251.00 

6.38 
1.41 
1.41
.54 

9.13 
6.59 
7.80 
9.65 

9.40 
9.40 

8.99 
8.55 
9.53 
9.76 
9.99 

8.73 

2.231.00 
1.00 

1.00 
1.41 
1.00 
1.31 
1.001.31-

1.00 
1.00 
1.101.00 

1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

-1.0 
1.00 
1.00 
1.00 
1.00 

1.00 

1.001.10 
100. 

2.23 
1.10 
1.82 
7.64 
3.84.1.00 

2.03 r 
5.63 

.4711.00 

f'.31 
2.51 
1.41 
1.00 

1.41" 
1,90 

1.21 
1.41 
1.82 
1.00
1.00 

1.00 

11514 L 
144 

118 
122' 
152. 
119 
126150 

:120 
115140 

99 
130 
137 
102 

94 
143 

120 
14 -

105 
138
91 

127 

10o11 72 
309 

I 00 
419 
6.9 

1 00 
1..1.00266 

'1. 72 
1,00 
1.001.00 

•1.00 
1.00 
1.00 

1.00" 
1.58: 

1.00 
3.87 
1.00 
1.001.00 

1.00 

434 1 
42 2 

39.3 
37;5 
27.5 
36.3 
38.3371 

:33.4: 
37.3 
42.4235.9 

31.3 
34.3 
25.2
2.1.0019.6 

25.3' 
26.5 

25.7 
26.4 
24.0 
18.417.46 

- 22.5 

Mean 
Statistical lv1763 
Cfici lentel of siifcance
Coefficient of variation 
Standard error.329
Least significant difference, 5% 

-

176 
0.5%

18.7% 

464 

67.67.4 
0.5% 
2.9% 
2.0
2.8 

995 
(only 1 

rep.) 

198. 
(only 1 
rep.) 

-4.68... 
0.5% 

11.9% 
.56.79 

6.07 
0.5% 
9.2% 
.56.79 

1.09 
0.5% 
6.6% 
.07.10 

2.01- . 

0.5% 
26.7% 

.54

.76 

124._-.1 
0.5% 
4.5% 
5.67.9 

0.5% 
34.5% 

.59.83 

: 
0.5. 
7.7% 
2.43.4 

1JTwo notes were taken, but only the second was used for analysis......... 



TA]3LE.12. Correlations between the means of 11Spring Wlieatyieid Nurserye 
variables and the multiple regression ofyedonhemaso10vrblsfECUADOR.grown at eQuto, 1965. aioar the a"stInternational 

Correlations (r- d.f.: 23:. . 

'Multiple regression 
. ,,o .R " = .8 110to 

'. -
10 "ndependent"variables"constant 

term= 2641.393
T Partial 

....... 
 """0 regression
 
coef. (b) d.f. n-k-I :14


Test wt. 
 .65* ""-23.4270Days to flowering -. 10 .12 -. 275
 
Days to maturity -. 02 .12 5.4464 178
.79** 

-12.3218Stri'perust, leaf O .392 -. 59** -.82** -.03 .08
Stripe-rst. head W -. 74** 38.0062-. 91** .08 !-.02 83,* .256 
-Leafrust -238.5594.65** .31 -1.483-. 35 -.12 /-33 -.46* -Stemrust PT.I .05 .53** -. 10 -. 17 1644.9984 1.680-. 34 -. 45* .00Height . 20, .31 -209 84 -1.374 , .56-* .59** - 44*- -.24 -. 07.. -.13dging ' . .28 -20;4.848.13 .41* .33 -. 14 -. 07 .03 19 54*" 257.0980 1.5341000 t .75i* go0** 01 -. 01 -. 73** ".86*s .46* 38 22 07 ' 85.1896 1.328 

* Significant at the 5% level 
Significant at the 1% level 

http:TA]3LE.12


TABLE 13. Yield, agronomic and disease data of the 2 5 varieties in the "1st International Spring Wheat Yield Nursery" grown at Tibaltata, COLOMBIA 
. 1965. ... 

arisety or cross -Origin 
Variety,

"'number 
Yield 
kgh 

Days to Root 
flowering rot 

(scale) 

Strierust 
Leaf" Head 

V X* 1 AP:1 

Stem 
rust-

Bird 
Bird 
; 

Height 
cms. 

Shattering
Lcdin Shawtt.tn 

i *' . 

1000 grain
0 
ama 

Napo Colombia: 16 4283 70 1.75 1.21 1.00 1.41 1.38 93 .62 1.00 43.9 
LermaRojo,64A 
Penjamo6
Nainai 0 

Mexico 
Mmxlco 
Mexico 

4 
6 

19 

4212 
3995'
3795 

75: 
77
83 

2.25 
1.25
2.25 

6.33 
2.13 
4.26 

4.96 
2.57 
5.21 

1.31 
1.21 
3.45 

1.36 
2.08 
1.00 

89 
81 
98 

5.86"' 
4.18 

. 

4-69 
" 

1.00 
1.08 
1.06 

40.0 
42.5 
43.9 

C-273 Pakistan 14 :2916 74 2.50 1.31 3.27 2.36 1.36 95 "6.20 1.00 43.1 
PjsibxGb55'_ Mexico 24 2708 83 2.CO 3.74 6.73 1.00 1.72 76 1 72 

' 
1.03 34.4 

Bonza 55 Colombia 18 2453 86 2.00 1.31 1.67 1.21 5.17 110 "6.84-r 1.00 42.6 
C-271 Pakistan 3 2066 72 2.50 1.21 5.56 5.28. 1.38 84 2.50 1.00 44.8 
Gaboto Argentina 21 1904 94 2.00 2.91 4.29 2.41 7.49 119 9;23"'

' 
1'.00' 33.4 

C-518 India 13 1762. 77 3.50 1.10 2.44 2.60 1.94 86 625 1 1.00 33.4 
Pitic 62 Mexico 2 1737'. 88 3.25 8.11 6.38 1.41 1.36 - 93 8.97 .....1.03: 28.5 
Narit/o 59 Colombia' 11 1683 71 2.25 1.00 1.00 3.49 3.61 993 315 1.23:- 41.4 
CT-244 Canada 25 1500- 89 2.00 2.57 3.58 2.25 4.22 100 6.'42 1.03 35.5 
Selkirk Canada 7 15.. 93 2.00 5.10 3.04 1.00 4.41-b 115 4.36 "1.00 37.9 
Gabo Australia 20 1466 77 4.50 8.27 7.71 1.86 1.00"- 83 1.00 '1.00 31.0 
Carazinho. Brazil 12 1412 101 2.50 2.84 3.30 3.73 5.07 119 8.61 1.00 39.9 
Giza 140 
Magnif 41 
Justin 

Egypt 
Argentina 
U.S.A. 

9 
1 

-15 

1124 
1029 

787 

83 
75 

101 

2.75 
3.25 
1.75 

2.95 
7.18 
1.76 

7.49 
9.88 
1:10 

1.10 
1.10 
1.10 

2.08 
1.00 
9.18 

86 
95, 

111 

2.47 
1.90 
6.27 

1.00 
1.00 
1.00 

38.1 
31.6 
'35.6 

Giza 150 
Klein Rendidor 
Thatcher 

Egypt 
Argentina 

--U.S.A.-

5 
17 
23. 

770 
629 
_541 

80 
118 
103 

4.00 
2.75 
2;00 

5.77 
2.08 
3.47 

9.13 
1.00 
1.36 

1.21 
7.51 
1.31 

1.00 - 88 
5.86- 98 

.9.25_110 

1.94 
8.70 
5;32 

1.00 
1.00 
1.00 

35.6 
36.5 
30.4 

Sonora 64 Mexico 10 '241 72 5.00 8.85 10.00 1.70. 1.00 69 1.00 1.00 23.8 
Crim U.S.A. .22 233 82 5.00 8.28 9.88 1.00 1.00 98 2.86 1.00 27.4. 
Triple Dirk Australia 8 162 81 5.00 9.26 10.00 1.21 1.00 88 1.00. ' 1.00 30.5 

-

Mean .. . .... -- 1803-,-. ..84- .. 2.80 .. 4.12 - 4.90.. 2.13 . .3.04 ...95 . 4;. .1.02. ... 36.2.-
Statistical levelofsignificance 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% ' 0.5% 25.0%' 0.5* 
Coefficient of variation 37.4% 2.4% 17.0% 28.2% 21.7% 27.8% 41.3% 8.6% 39.4% 8.1% 8.5%
 
Standard error ; 674 2.04 .48 1.16 1.06 .59 1.25 8.2 1.81 .08 3.09
 
Least significantdifference 5% "950' 2.87,' : '.68 1.63 1.41 .83 1.76 11.6 2.55 .1l -.4.35'. 



- TABLE .14..Correlations between the means of 11 variables and the multiple regression of yield on the means of 10 va-/ablesforthe"1st Intern--"on-Spring Wheat Yield Nursery" grown at Tibaitata COLOMBIA, 196. 

Correlations(r):d.f. 23. 

a "" 
 Multiple regressiop 

R = .808 
-~ .- : ~10 "independent" variables - '. a constant term = 1322.000 a -t Partial 

' -coef.(b) ,~ y~ ~regression; 
d.f.=n-k-1 14Days to flowering -. 38Root rot -1 = 2 -_ "-. - -. -40.1504 


Stripe rust, leaf 7 -. 39 -. 16 .76 * -805.4787 -3. 502ss
 
-0104 -1.963.otro -:2461411 -. 6 
24. 66 1 2.50 *
 Stripe rust; head v19- -. 38 -. 38 78 .2*Stem rust d-.047L .34 -. 10 -242.6621 2.610--33.39
Bird damage v- -. 25- "77** -49* -25-8.8282 -2.075-.43* -.63** .142 /-
Height -2.8-.Id_ .645* -. 43* -. 30 -170.1711 -.- 29:

Lodging -.49* .07 .74** " -1.379.13 .. 62**, --.46*. -. 41* -19.271 .1.3bShattering AMI .19 -.26 -.24 :-.25 
-.1** .36- %--_58- -9.21 -1.77-. 28 _15 .031000 grain wt. .71*, -.14 -.69**' -.72* 

04 -4;330.-2-82. 1.778-575* -31 -- O0 " 17. - - . 
-
 -40.889 -1.8596
 

* Significant at the 5% level
 
** - Significant at thei% level
 



TABLE 15. Yield. agronomic and disease data for the 25 varieties in the "lot International Spring Wheat Yield Nursery" grown at Queznltag
GUATEMALA. 1964. 

-

Variety Yield Days to: Stripe Leaf Height Lodg- Shat- 1000 grain Septorila F ost .Raquis,
Variety or cross Origin number kg/ha flowering T-aturity rust rust cms, ing tering . Wt.- \ 

Napo 63 
Narifto 59 
Lerma ojo64A 
Penajmo 62 
Nainari 60 
C-273 
Magnif 41 
C-271 
Pitic 62 
Pj sibxGb 55(White grain) 
Selkirk 
Crim 
Giza 150 
Giza 144 
Sonora 64 
Bonza 55 

Colombia 
Colombia 
Mexico 
Mexico 
Mexico 
Pakistan 
Argentina 
Pakistan 
Mexico 
Mexico 
Canada 
U.S.A. 
Egypt 
Egypt 
WMXico 
Colombia 

16 
11 

4 
6 

19 
14 
1 
3 
2 

24 
7--

22 
5 
9 

10 
18 

3093 
2735 
2274 
1929 
1712 
1552 
1242 
1222 
1214 
1014 

880 
838 
843-
788. 
749 
738 

56 
59 
60 
63 
73 
64 
68 
67 
81 
69 
87 
74 
67 
78 
56 
77 

120 
135 
125 
130 
140 
140 
135 
145 
157 
145 
150 
145 
140 

150 
120 
145 

1.00 
1.00 
5.74 
1.00 
4.83 
1.00 
4.19 
1.10 
1.00 
6.75 
1.30 
5.32 
7.48 

4.57 
9.65 
1.00 

7.64 
1.00 
1.21 
1.00 
1.00 
1.00 
1.00 
1.21 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

95 
110 

90 
85 

105 
115 
110 
115 

105-
70 -

125 
120 
115-

120-
80"' 

125 

5 
10 

0 
0 
5 

20 
10 

5 

0 
0 

10 
30 
35 

10 
0 

60 

:-

5 
25 

5 
5 
0 
0 
0 
0 

0 
0 
0 

0 . 

1 
1
1 

297-
0 

2 
. 

20 
23 
25 

" 

20 

1, 

14. 
8 

. 160 ... 
21: 

'16'
13 

2.00-.,?.1 
0 2 

175, 2 
2.00,. 1 
200 -2 
2.00' '3 
2.00 2
1.75,, 4. 

0 3 
2.00 2-

0 ,4 
2.0'" 

' 
.. 

>,2.0 -

'21--:1.25- 3 
2.00 11.50 S 

0 
10 

1 
0' 
0 
5 

25
5 

0 
0 

"0 

s -

0. 
00 

Gabo 
Triple Dirk 
C-518 

Australia 
Australia 
India 

20 
8 

13 

709 
839 
593 

68 
69 
71 

145 
145 
145 

8.53 
.9.99 
1.31 

1.00 
1.00 
1,10 

85 
110 
110 

. 0 
25 
0 

. 
1 
0 

. 15 
17
19 

2.00, 
2.00
2.00 " 

2 
3
3 

0 

00 
Gahoto 
Carazinho 
CT-244 
Justin 
Thatcher 

Argentina 
Brazil 
Canada 
U.S.A;- -
U.S.A. 

21 
12 
25 
15 
23 

544 
425 
416 
274 
104 

86 
88 
83 
92 
94 

155 
160 
155 

-160 
160 

8.41 
6.35 
3.07 
1.00 
3.37 

1.00 
1.00 
1.00 
1.00 
7.94 

125 
125 
105 
115 
110 

20' 
80 
10 
5 
0 

. 0 
0 
0: 
0 
9 . 

13 
15 
15 
12' 
8 

1.25 
.1.00 

2.00 
2.00 
1.25 

2 
3 
3 
4 
4 

0 
1 
0 

-
0 

-

Klein endidor Argentina 17 (No data available) - - - - - 0. 

Mean 1105 73 144 4.11 1.58 107 3.2011 1.421/ 18.6- 1.57 2.58 1611Statistical level of significance .. .. 0.5% 0.5% (onlyl- 0.5% 5%. onlyl-(onlyl1-.(only-1-- (onlyI ---- O.i%--- (olyI-.(aly1ICoefficient of variation 17.2% 1.6% rep.) 20.2% 11.8% .rep-) rep.), rep-.Standard error 
 190 1.1 .83 .19 p ." .31- . 
Least significant difference, 5% 268 1.6 1.17 126 .4 

1.17n o data ransfored-.44 
1Mean of data transformed .I.. .. . 

http:ransfored-.44
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TABLE 17. 	 Yield. agronomic and disease data of the 25 varieties in the "IstInternational Spring Wheat Yield Nursery" grown at El Roque (CIAB).
 
Guanajuato. MEXICO. 1964-65 (early planting). . .- ,- - - .
 

Variety Yield Days to: Strpe . Height Lodging 

Variety or.cross Origin number kg/ha flowering maturity rust, -cms. 

Narildo 59 -.. Colombia 11 5574 91 140 5R .120: 100 
-',Pftc62 - Mexico 2 5391 101 147 IN0S 100 0 

Boia 55. Colombia , 18 5249 102 145 20 MR 135 100 
'Napo 63 . Colombia 16 5066 80 132 5 R 110. 0 
C-273_ -'- Pakistan 14 4857 97 141 5 R 120 100
C-518 I--.".. India.. 13 4666 97 147 TR 110 100 

C-271 Pakistan 3 4307 90 135 20 MR 105 100
 
.Iainari 60 Mexico 19 4099 99 145 100 S 110 - .
 
Gaboto Argentina 21 4049 106 155 100 S . 135 ,50
 
CT-244 Canada 25 3866 115 157 40 MR 135 0
 
Crim U.S.A.: 22 3749 103: 149 80S.- 140- 100
 
Giza 144 Egypt 9 3741. A100 147 8OS- 125 100
 
Pj sib x Gb 55 (White grain) Mexico 24 3707 102 151 80 MS -85. 0 

" 
Magnif 41 Argentina 1 3507 - 93 137 40 MS -125 10O 
Penjamo 62 Mexico.' '6 3483 89 135. 100S -	 0-S ,95 

Giza 150 Egypt 5 3441 - 93 137: IN0S -105 0
 
Thatcher U.S.A. 23 3008, 125 159 30 MR ,140, .60
 
Justin U.S.A.;- 15 2816 122 158 T R 135 0 
Gabo Australia 20 2616 93 140 IOOS 100 0. 
Sonora 64 Mexico 10 2583 78 130 lOOS - 75" 
Klein Rendidor Argentina 17 2474 122 160 100 S 125 100 
Carazinho Brazil 12 2349 106 153 1O0 S11 100 
Selkirk Canada- -2333 	 120 155............ER..- 135 0

Lerma Rojo 64A Mexico 4 2225 92 137 INOS - 95 0. 
Triple Dirk Australia 8 2158 100 147 I00S -15 '0 

Mean -.3652 101 146 0.44-J 115 . . .. ' 
Statistical level of significance . . . .0.5% . (only I (olyl-- (onlyI .. .(only (ont 
Coefficient of variation 11.0 rep.) rep.) rep.) rep.) rep.) 
Standard error 401 - -

Least significant difference, 5% . . -, - 2 ,-565.... ' 

!/Two notes were taken, but only the second was used for analysis. 

-Mean of coefficient or percentage transformed OX+1 

http:155............ER


TABLE -18: Correlations between the means of 6 variables and the multiple regression of yield on the means of 5-5aiiabs-fdFthe "IstIniteiiatioinaf 

-Spring Wheat Yield Nursery" grown at El Roque (CIAB). Guanajuato. MEXICO, 1964-65 (early planting). 

Correlations (r); d.f. 23 

Multiplereeression 
C E R ;.476 

. 
" S. 

A 
5 "independent" variables 
constant term = -541.4648 

a-. Partial..o regression 

coe.'(b) d.f.= n-k-I = 19 
Days to flowering -. 30 -118.277 -2.314*Days to maturity -. 23 ,955* -105.8838 1.588Stripe rust. VXlZ! -,45* -. 17 -.- 10 
Height .09, -136.0502 -2.429*.6* .63** -.46 ".Lodging. v I .30 .11 .14 

12.4420 :725 -. 28 .44 * 25.0271 .530 

.* Signiciant at-th'e:5%level.
 
5* Significant at the 1%level
 



agronomic and disease data of the 25 varieties in the "1st International Spring Wheat Yield Nursery" grown at.El Roque (CIAB).
TABLE: 19. Yield. 

1964-65 (late planting).- Guanajuato. MEXICO. 

Leaf Stem Height Lodging. . .	 Variety Yield Days to Stripe 

Origin number kg/ha flowering -rust - - rust rust cms.
Variety or cross 

60 S 70 130., so 
C-21, Pakistan 3. 5641 	 88 T R 

5 R 30S. . 120;- 0 
Napo 63 . -;, Colombia 16 5349 80 

40S. 50S 130 804849 89 5R 
PenjamD .- Mexico 6 4716 56 90S 0C.518'. 	 India 13 

-20S ,105. 0 
90 010 4541 79 80 30S 70SSonora 64 	 Mexico 

145: P0
Magnif 41 Argentina I 4407', 	 94 30 MR 10 MR T 8 

145 s0 
C-273 Pakistan 14 4324 88 T R SOS , 50 S 

Pitic 62 Mexico 2 4299 99 40 MS 40S ,..:- 20 S 105 40 

Bonza 55 	 Colombia 18 . 4291 94 5 R 0 '.20S ' - 135 60 
.2. 0-..--. 135 99

Gaboto 	 Argentina 21 4174- 104 10 R 0 
SOS 20 MR , 130 70 

Giza 150 Egypt 5 4108- 88 80S 

Pj sib x Gb 55 (White grain) Mexico 24 4108 -96 80S 0 7-10 537-'- 90 
0 .40 S 125 3019 4083 90 100S 

Giza 144 Egypt 9 4049 93 30 MB-100 S 20S TR 145 99 

Gabo Australia 20 3782 	 92 looS 0' 70S 125 30 

88 5 R T R T R 135 60 

Nainari 60 	 Mexico 

Nariflo59 	 Colombia 11 3749 
3691 88 100 S 0 T R 1101. 0....0Lerma Rojo 64A Mexico 4 

TR 40S 0 . 140 9...07 3199 108 
30 -MR 0 . 0 . '135- . 90Selkirk 	 Canada 

25 3149 101 
140 90CT-244 	 Canada 

Carazinho Brazil 12 2958 101 90S 0 0: 

Triple Dlrk Australia 8 2924 91 100S 0 10 MR 150 0
 

Crim U.S.A. 22 " 2841 
 91 40 MR-MS 0 - TR . 145 :99 

S" - R ".140 '90
Justin 	 U.S.A.. .15 2575 109 T 

0 . TB 105, 9917 2316 116 SOSKlein Rendidor' Argentina 
23 2099 116 40 MR-MS 30 S"- 0 13 90-

Thatcher 	 U.S.A. 

3849 95 5.64Y 3.191/ 3.38 ' 128 6i9L1Mean 	 -
0 5%. (only I ' (only I . (oTy 	 ('(dnl-lo l (o lyi ' 

Statistical level bf significince' .-. 


Coefficient of variation 
 17.7% ep.) rep.) rep.) rep.) rep.) -" rep.) 

679
 

Least significant difference, 5%. - . 957
 
Standard error 


Mean of data transformed V X. 1 



-TABLE 20." ci~eliims"btwie-en -the me nsof 7-ai-ables indthe iliizltipleregressin of yeld on themean of 6 variaibles forthentIn atn l 
- Spring Wheat Yield Nursery" grown at'El Roque (CIAB). Guanajuato. ME)CECO. 1964-65 (late planting). 

Correlations (r), d. f.. 23 

SMultipeo : 
: 

I-
P 

• "= R 
esslon= 

.742 

.. 
0-

" " "constant 
6 "independent" variables 

term 11915.000 
~ ~ Partial 

regression 
coef.(b) d.f. zn-k-i . 18 

Days Ao flowering 
Stripe rust 'J+ 
Leaf rust x 
Stem rust.I-

-I74n* 
-. 21-, 

.40* 

.55** 

-. 07 
-. 16 
-. 49* 

-. 38 
.09 .36 

-63.5022 
-80.5559 
40.2819 
47.1928 

-3.759** 
-2.145* 

.799 
.914 

Height-
Lodging 

. -
1 "%r 

-. 26 
-. 36 

.17 
.57** 

-. 43* 
-. 43* 

.03 

.13 
-. 30 
-.26 

.
.62** 

1.2455,-
27.2492 

1.785 

.510 

* Signiicant at the 5% level 



TABLE 21. Yield. agronomic and disease data'of the 25 varieties in the "1st Interational Spring Wheat Yield Nursery grown at Chapingo,.MEXICO.
1965. 

-

- . 
Variety or cross Origin 

Variety 
number 

Yield 
kg/ha 

Test wt. Das to: 
kg/hi flowering maturity 

Stripe 
rust 

Stem 
rust 

Height 
:ems. -

Lodging. 
5-

2000 grain 
weight. 

Lerma Rojo 64A 
Narino 59 
Penijamo 62:. 
Nalni o; 
PJ sibx Gb 55(Whitegrain) 
Magnif41 
Napo63 

Mexico 
Colombia 
Mexico 

-Mexico 
Mexico 
Argentina
Colombia 

4 
11. 

6 
19 
24 

1 
16 

4042 
3846 
3628 
3603 
3486 
3011 
2996 

7622-. 
74.9 
76.0 
68.0 
67.7 
75.4 
74.4 

57 
55 
59 
67 
6 
59
52 

I10 
109 
113 
125 
132 
10.95 

0 
0 
0 

40 MR 
90S 
10 MS
0 

2.37 
2.16 
9.74 
9.99 
9.76 
1.001.00 

.t -,-98 • 
j,12 

--. 4 
.16LI.-.0. 

,-.'3 

124 ,,- 96 .3 

. . 
'30 
.0 

.

0, 
0 - 0.-

-

" 
-

: . 

- 41.0 
35.4 
35.5. 
32.3 
24.7 
39.77-6.2 

Crim 
Bonza 55 
Pitic 62 
C-273 
Justin 

U.S.A. 
Colombia 
Mexico 
Pakistan 
U.S.A. 

22 
18 
2 

14 
15 

2891 
2744 
2661 
2496 
2425 

72.3 
68.0: 
61.6 
79.0 
70.8 

66 
73 
73 
60 
70 

. 124 
128 
130 
114
129 

30 MH 
.... 0 

, 0 
'T R

5 MR 

1.99 
2.49 
6.44 
6.98
6.74 

. -125 
126 
107C 

- .'.124 

90 
90 
5030 
00 

-

34.1. 
",28.0 

24:1 
35.2,.25.6 

Selkirk 
Sonora 64 
CT-244 
Gaboto 

Canada 
Mexico 
Canada 
Argentina 

7 
10 
25 
21 

2419 
2358 
2323 
2281 

71.7 
72.8 
70.3 
62.5 

70 
50 
67 
85 

119 
90 
123 
132 

0 
lOO S 
80S

0 

5.90 
3.11 
1.70
5.18 

. - IO-' 
77 

120
132 

= 
. 

0 
0 

15
90 

" 

- -

33.4 
30.8 
28.427.1. 

Carazinho 
Thatcher 

Brazil 
U.S.A. 

12 
23 

2034 
1866 

69.2 
69.2 

82 
76 

134 
124 

80 S
502. 

9.99
5.70 130131 90"0 29.9*22.3 

Giza 150 Egypt 5 1859 70.5 61 113 1005 9.99 111 0 -. 28.0 
Giza 144 
C-271 
Triple Dirk 
Gabo 

Egypt 
Pakistan 
Australia 
'Austral's 

9 
3 
8 

20 

1840 
1798 
1591 
1526 

72.6 
70.0 
66.8 
62.4 

67 
62 
62 
65 

124 
117 
115 

lOOS 
T R 

1OO S 
I0S 

3.11 
9.88 
9.09
9.63 

125 
106 
121
104 . 

-10 
0 
0
01140 

-
-, 

-

- 28.3 
- 26.9 

'- 27.3
".22.7 

C-518 
Klein Rendidor 

India 
Argentina 

13 
17 

1173 60.2 68 
(No data available) 

115 
-. 

T R 9.74 
. 

114 " 0 
-

21.4 
- -

Mean 2538 70.4 66 118 4.54- 5.99 113 . 3.42 r 29."'-Statistical levelof significance 0.5% (only 1 (6rlyI1 (only'l.. (onlyl . 5% . 5% . (oly 1 (onlyCoefficient of variation 20.2% rep.) zets.) rep.) rep.) 15.0% 4.6% rep.) rep.)Standard error 514 .90 5.23 r re.) 
Least significant difference. 5% - . - 724 . - ---1.27 ' 7.37 

IMean of data transformed VX. 1 



TABLE2 . r-tins bte t means 
'-

TABLE2. between the masof 9vaibeanthmuipergsioand the multiple regression of yield on the means of 8 variables for the ."IstInternatiomSprini WheatYeld Nursery" grown at Chapingo. MEXICO, 1965. -

Correlations (r);d.f. 23 

SMultiple 
 regression 

E 8 "independent" variables& ,*- .: constant term x-136.102too.... 
 Partial
~~' ~~~~ regressiondf.nk--1 

- = ...... " 

Test wt. 
Days to flowering 
Days to maturity 
Stripe'rust VX 
Stem rust X" 
Height 

Lod51 
1000 grain wt. 

.46* 
-. 34-.-*.e;63** 

-. 10. -,51"* 
-. 41*" .22 
-. 34 ,' " -. 40* 

. 1--.4. -. . 
-. 04 -. 32 

.69"*" :79** 

.87** 

.00 

.2S-

.66** 
67** 

-. 53** 

.02 
.30 

.55 
54** 

-. 45* 

-. 22 
. - .12_ 

-. 07 
-;37 

-" 
0-

-. SOC'- -. 11-.19 

---

coef.(b) 

-22.0925 
-37.9950 

57.8954 
-37.4390 
-28.1735 
29.0974 
35.7909 

112.6484 

d.f. -n-k-I 16 

-. 672 
-1.291 
3.889** 

-1.696 
-780 

-3.570** 
.950 

4254CC 

* Z Significant at the 5% level 
**' =Significant at the 1% level 



TABLE 23. Yield. agronomic and disease data of the 25 varieties in the "1st International Spring Wheat Yield Nursery. grown at Davis- California, U.S.A,
1964-65. (Data from only two replications.) 

Variety Yield Test Days to: Stripe Height : din 1000 grain 

"Varietyor croas Origin nnmber " kg/ha. weight - floweringa, maturity rust . -V': weight 
kz/I ans. 

Sonora 64 . Mexico -10 6057 78.5 112 149 3.90 'Sn'!:99 1.00' 38.7:-
Penjamo 62 Mexico 6 5941 76.7 120 157 1.82 -- '113 1i.00: 39.6 
Pftic 82 Mexico - 2 53.74 71.6 121 156 1.41 I'l181.00 32.5 
PJ sib xGb 55 (Whitegrain) Mexic , 

*- 24 5349 74.4 125 160 4.28 -1 110 1.00! 35.2 
C-271 'Pakistan- 3 5008 75.2 117 151 1.21 "'115 2.16W 40.2 
Lerma Rojo 64 A Mexico 4 4807 76.3 121 154 1.21 119 1.00 41.6 
Triple Dirk Australia 8 4583 76.2 126 "159 9.49 '144 - .100t 42.7 
Gabo Australia 20 4558 71.2 120 154 9.99 - - 122 2.50 37.6 
Giza 150 Egypt 5 4374 78.0 121 157 6.27 130 . 4.22 42.3 
Nainari 60
Carazinho 

Mexico,
Brazil 

19.
12 -

4316 
4282 

71.7 
73.8 

122 
126 

153 
159 

2.36 
1.57 

- 122 
-l37 r 

- 2.88 
- 1.00 

38.4 
34.3 

Napo 63 Colombia 16 4258 73.6 119 151 1.00 127-___ 1.00 39.1 
Crim U.S.A. 22 4216 75.4 121 150 1.57 -- 135 7- 1.86, 33.2-
Justin U.S.A. 15 4208 74.1 133 164 1.007 138 1.00 31.3-
Bonza 55 Colombia 18 3983 72.1 121 156 1.62 138 1.21 .30.4 
C-273 Pakistan 14 3566 76.6 121 154 1.00 131 2.50 43.8 
Kleit Rendidor Argentina 17 3458 75.2 121 151 1.73 129 1.00 31.0 : 
Magnif 41 Argentina 1 3291 75.2 120 146 1.82 140., 1.00 37.4 
Nariflo 59 Colombia 11 - 3266 71.2 121 .156 , 1.00 :- 136, 1.93 -28.6 
Gaboto Argentina 21 3091 75.0 124 157 .1.41 " 135 1.00+ 30.4 
C-518 India 13, 3058 75.6 120 151 1.00 122 1.50 34.5 
Giza 144 EgyPt.. 9. .3016 74.4 124.. 157 6.77 131 2.82 30.0, 
CT-244 Canada 25. 2841 71.5 130 161 2.56 -132 4.07 32.8 
Thatcher U.S.A. 23 2249 71.4 133 164 1.37 , 135 1.00 24.3 
Selkirk Canada 7 1900 68.4 133 158 1.41 126 1.00 29.0 

Mean4042 74.0155Mean .4042 74.0 -123,-, 2.75 - 127 " _ 1.66 -" 35.1: 
Statistical level of significance 0.5% 0.5% 0.5% 0.5% 0.5% - 0.5%. 10.0% 0.5%,
 
Coefficient of variation 15.6% 1.9% 1.2% 1.9% 45.5% 3.3% . 66.5%
 
Standard error 632 1.4 1.4 3.0 1.25 4.2 1.11 3.38
 
Least significant difference. 5% 1305 2.9 2.9 6.2 2.56 8.6 2.26 6.92
 



" i. uorreiauona between the means 
"-.Yield Nursery"grown at Davis. 

of 8 variables and the regression of yield on the means of 7 variables for the "Ist International Spring wheatCalifornia° U.S.A. 1964-65 

CorrelaUons (r): d.I:- 23 

: -	 ~~Multipleersio 

... ";- , - . {?. :.. " onst~term . 1077.814regression t 

S 	 "" coef. (b) d.f.. n-k-l. 17- Tst wt.' 	 45* - ' ( .,.':":
 
flowe g
Days toto flowering -. 595* -. 49* " 	 -. -2.0377 -.028

170.8835 - -3.102**Sie rust. .... 06_" " . . . r.05 12 11.5299- 3.030*
 
Height. " -.61**. 21.1643 .... 394..
-. 13 .49* .27- .01Lodgngl-00 1 --. 15'" .01 	 -26.6538 -1.870'-.02 .0 .32grain wt- .. .59* .. -000 	 08 1 ':' -303.4219 -2.2304835*' .- ** .:4 .. '. .. -.29 ' 21 " . 80.9504 . . 259*_.., 

* 	 Significant at the 51. level
 
-**SIgniflcant it the,1% level
 



dataof the''25 

U.SA.. 1965.' 
TABLE25. Yield. agronomic -and -isease ariettes in the "Ist International Spring Wheat YieldNursery" grown at St. Paf'., Minnesota, 

.. Variety:; -- Yield- Test- -t. Days to Leaf - Stem Height Lodging 

- Variety or cross wOrigin number:' kgfha' kglhi floiering rust f - rust cns. score (I to 9) 

Lerma Rojo 64A Mexico 4 3662 73.1 52" T Mi 0-10 MR 83 3.00 

Nainari 60 Mexico 19 2924 70.3 58 30 MS-S 20 MS 93 2.25 

Magnif 41 
Penjamo 62 
Narifo 59 

Argentina 
Mexico 
Colombia 

1 
6 

11 

2828 
2575 
2246 

72.2 
72.5 
72.3 " 

53 
56 
53 

0 
20 MR 
40S 

T MS 
0-10 S 

30 MS 

95 
82 
95 

4.50 
1.75 
4.75 

Gaboto 
Justin 

Argentina 
U.S.A. 

- 21 
15 

2221 
2183. 

-73.9 
73.3 

.60. 
59 -

0 
S 

5 MR 
0. 

107 
-100 

1.75 
2.50 

Pitic 62 Mexico 2 2166 63.5. 59 2040 S TMS-30 MS 90 1.25 

Triple Dirk 
Crim 

Austral;a 
U.S.A. 

8 
22 

2116-
2071-

69.7, 
70.3 

-55 
56 

60 S 
-70 S 

T-5S', 
0 

97 
96 

2.75 
5.00 

Carazinho Brazil 12 2061 68.0 . 60- 0 - T-IS 114 2.25 

Sonora 64 Mexico. 10 1983 62.47. -51 DEAD 50 , 71 1.75-
Pjsib x Gb (White grain) 
Napo 63 

Mexico 
Colombia 

24 
16 

1963-
1866 

66f3 ' 
68.8 

. 57": 
50 

20S 
DEAD 

0 
0 

76 
59 

2.00 
3.25 

Giza 144 Egypt 9 1853 73.3 58" 1§MS-50S 0 91 2.50 

CT-244 Canada 25 1701 68.4 56 70 S-" 30S 88 3.75 

Sclkirk Canada 7 1596 65.7 56 60S - 0 94 2.50 
C-273 Pakistan 14 1540 73.1 53 -20S " -50 S 94 2.25 
Thatcher U.S.A. 23 1413 68.9 57 - 70S 10 S 93 2.75 

Flonza 55 Colombia 18 1273 64.8 60 70S - - 0" 97 1.00 
Giza 150 "-F. - .- 5* -1255 . 68.6.._--__55 - -40S 0 83 3.25 
(:-518 India 13 1136 71.1 58 -5 ' 40S - 88 1.25 

Gabo 
C-271 

Australia 
Pakistan 

20 
3 

1125 
963 

54.7 
62.7 

56' 
56 

70S 
60S 

50S 
s50S 

86. 
87 -

1.75 
2.50 

Klein Rendidor .Argentina 17 (no data available) --

59 
Statistical lev'. ofsignificance 0.5% 0.5% (only 1 - (only I - (only 1 
Me. 1947 68.7 341 91 ... ... 

-0 . 05% 

(cefficicnt or variation 13.3% 2.1% rep.) " rep.) - rep.) 1 5% 44.8% 

Standard error 259 '1.4 32 1.16 
Lcast stignitit'antdifference.5%:- . , - -365 - 2.0 4*5 1 63 

\h.:n of data transformed N'X " """Wa 1 



,TABLE 29.gorelaI6nsj'bet e-e the aiiaiisaf 7 v iable's and the iultinl ig ion-I yield on te-mot'aia 
.- SpringWheat Yield Nursery" grown at St. Paul. Minnesota. U.S.A.. 1965. 

bI t .t- tj 

'Correlationajr1:dd.t. 23 

Test wt. 
.Days to flowering 
Leaf rust:, "r 
Stem rust v/x1 
Heght. -

Lodging-9) 

' 
: : ....*'.'": 

1: . 
• 

-.-- . 

504, Tet . 
-. 21- -. 02 "" 
-. 50*. 53* -. 27 -. 
-. 35 f-.39' -. 22, .21": 

.06 .34 50* 32 -. 32 

.26 .35: -.47* .11 -. 19 

. Signuficant-at th5"leheT.. 
** Significant at the 1% level 

:=. : 
-° 

..5*17.7971 

.13 

-

.Multile= ...... o 
.Rz.491. 

6 "independent" variables 
constant term .5924.704 

Partial 

regression 

coef.(b) d.f.= n-k-l 

.531 
-69.6296 -1.178 

-108.2702 -2.295* 
-73.8278 -1.405 
-6.2145 -. 375 
49.1192 .342 

18 



TABLE 27. Yield. agronomic and disease data of the 25 varieties in the "1st International Spring Wheat Yield Nursery" grown at Stellenbosch. SOUTH
'AFRICA.,1965 ". . 

Variety Yield Test.wt. Days to Leaf Stem Height Lodging Septoria Seedling reaction 1000grain 
Variety or cress Origin number kg/ha kg/hi flowering rust -rust cms. VXX_1 tritici nodorum to stem rust races Weight. VXT % VI'd ' 21 34 279 ms., 

Pj ehxGb (White grain) Mexico 
Penjamo62-. -Mexico -

24 
6 

5183 
4337 

-74.7 
77.4 

"121 
111 

4.38 
1.21 

3.19 
2.20 

107 
99 

7.35 
1.3, 

20 
5 

1.39-
:1.21: 

S 
R 

S 
a 

PAS 
*R 

32.0 
40.1 

Nainari 60 
Gabo ,. , 
Gisa 150 

- Mexico 
Australia 
Egypt 

19 
20 

5 

4167 
3938 
3846 

75.4 
74.1 
79.6 

115 
1311 
113 

2.58 
7.81 
2.38 

5.22 
7.12 
4.86 

114 
114 
130 

6.75 
4.51 
2.Z 

10 
20 
30 

'1.29,, 
A.5S. 
2.01' 

S 
VS 
VS 

S -
S 
S 

MS 
S 
S 

38.9 
35.2 
42.0 

Pitic 62 Mexico 2 3595 73.7 119 2.01 3.89 107 1.58 5 1.47 R R R 36.1 
Triple Dirk Australia 8 3362 77.9 119 7.31 3.77 145 3.19 20 1.29 MR S - MS 43.3 
Nariio 59 
Lerma Iojo 64A 

Colombia 
Mexico 

11 
4 

3250 
3247 

75.1 
78.5 

108 
108 

2.77 
1.82 

4.24 
6.94 

107 
99 

4.05 
1.54 

10 
10 

2.40 
2.70 

MS 
S 

MR 
MS 

MS 
MS-. 

34.8 
41.8 

llonsa 55 Colombia 18 3159 74.3 119 3.47 2.69 122 8.92 20 "1.1173-i M- oR7 n R 33.5 
Sonora 64 
Magnif41 
Klein Ilendidor 
Napo 63 

Mexico 
Argentina 
Argentina 
Colombia 

10 
1 
17 
16 

3130 
3044 
3005 
2980 

75.5 
78.7 
76.9 
73.1 

100 
112 
125 
104 

4.96 
1.49 
2.17 
6.77 

1.65 
2.30 
6.28 
1.65 

91 
122 
122 
107 

1.00 
1.00 
8.87 
5.43 

40 
10 
10 
20 -

R "57,-- B =- : f-- MR 
1.65 MS MS R 
-1.57'. MS'"- S S 
2.09 MR' MS MR 

33.5 
41. 5, 
35.4 
32.7 

Cir-azinho Itraril 12 2921 77.3 121 1.57 6.50 130 3.48 10 3.98 S S S 39.1 
Giza 144 Egypt 9 2913 78.0 120 1.82 4.08 137 6.65 10 4.75 VS VS :S- 38.9 
Gatlsto Argentina 21 2898 77.8 119 1.49 2.93 122 9.13 5 .2.48 MS MS MS 29.7 
Crim 
-CT-244 

_C-271 

U.S.A. 
Canada 
Pakistan 

22 
25 

3 

2688 
2123 
1975 

75.1 
73.7 
70.9 

132 
154 
108 

7.14 
2.42 
4.90 

1.41 
2.22 
8.99 

122 
1"07 
114 

9.26. 
4.69 
1.97 

30 
5 

40 

1.41 
1.00 
9.13 

-MR 
S 

VS 

MR 
MR 
VS 

R 
MR 
VS 

31.2 
28.4 
32.0 

C-273 
i-518 
Thatcher 

Pakistan 
India 
U.S.A. 

14 
13 
23 

1943 
1554 
1274 

77.6 
75.5 
74.9 

111 
119 
154 

1.57 
4.32 
8.48 

8.04 
6.61 
1.00 

107 
114 
122 

7.89 
6.13 

-4.74 

50 
50 
30 

6.67 
8.99 
1.00 

S 
VS. 

-' 

S 
-VS 

R 

S 
VS 
R_ 

35.9 
-29.6 
-22.9 

Selkirk Canada ". 77- 1081: "71:7. -149. 2.80 2.03 145 1.72 5 1.00 MS R R 28.6 
U.S.A. 15 804 72.0 149 2.42 3.08 130 6.30 30 1.00 H-: R' - - 23.9 

-
SMemn 2897 75.6 121 3.60 4.12 117 4.79 4.3 / 2.61 -  34.4. 
Staitztitial .. . 0.5% - 0.5% (odly I 0.5%7 0.5% (only 1 -0.5% (only 1- 0.5%level ofsIgnifieanc 0.5% 
Coefficient of ,riation 13.0% 1.7% rep.) 23.0% 21.2% rep.) 24.5% rep.) 20.17%" ,- 5.0%
Standard error 376 1.28 .83 .87 1.18 .53 1.7
Least significant difference. 5% -- " - 7.53 , 2.-b6'------ 1.78,- 1.23 1.66 .75 % - 2.4 . 

.J-]Man or data transformed VIM 



TABLE 28. Correlations between the means of 10 variables and the multiple regression of yield on the means-Sr Whia d Nursery" of 9 variables for the "lst Internationalgrown at Stellenbosch. SOUTH AFRICA. 1965. 

Correlations (r:vd.. .23 

4 . Multiplereressin 

0 
0. 

" 
~ 

, • R = .749 
9 "independent" variables 
cntatterm ,6416.656 

us .- a Partial 
,- ;t- n H 

a . regression
coef.(b) d.f. -n-k-l I 15 

Test wt. .39 
Days to flowering 
Septoria trit ci_-6- 1 
Leaf rust X'X*'Stem rust %X-+i-Hg
Height 
Lodging V . 

Septoria nodorum '%41 
1000 grain wt. 

-. 53** -39. 
-. 31 -. 12' 

-. 07-1- -. 34.02 - -. 10 

-. 33: .06 
-. 06 -. 01 
-. 31 -. 03 

.64**, .68*. 

4 

18-. 32 

-. 44 
.20 

-. 36 
-. 65** 

47.26" 

-. 10 
.15 
.52*. 

-. 24 

-. 19 

.06 
.. 08 
-. 09 
-. 31 

-. 07 
.00: .... 3 5 
.68 * -. 07 .05 

".0
r -

.3 . v".0''.5.00 . 

-38.6548 
-16.2210 
-16.81 

103.2372 
27.0854 

-23.9296 
-108.5254-..... 

" " 
-507768122:7932 

-. 400 
-. 844 

1.253 
.253 

-1.762 

-1.347:1.765 "\ 

: Significant at the 5% level 
Significant at the 1% level 



TABLE 29. Yield. agronomic and disease data of the 25 varieties in the "Ist International Spring'Wheat Yield Nursery" grown at Debre Zeit;I 

ETHIOPIA. 1964-865"'*'' 

i o og Variety Yield Test wt. Days to: Leaf Stem Height tons 

nube kg hros-s krlh!g , flowering maturity rust rust, 

Pj sib x Gb 55 (White grain) 

Triple Dirk--

Mexico: 

Australia 
24 

8 
2995 
2885 

77.3 
77.0 

-47 
48 

102 
107 

2.20 
1.41 

. 2.6 
"2.30' 

73 ' 
102f, " - 593 

5.94 
Nainari 80 
Gabo" 
Napo 63 
Crim 

Mexico " 

Australia 
Colombia 
U.S.A. 

19 
20 
16 
22 

2868 
2790 
2626 
2478 

74.0 
74.8 
73.2 
76.9 

58 
57. 
39 
59 

114 
112 
100 
114 

1.62 
1.62 
1.21 
1.21 

1;41 
3.56 
1.21 
l-.00 " 

03 
93 
95 

108 

L 20 
6.35 
4.29 

'4 99 
Penjamo 62 
Nariflo 59 
Carazinho 

Mexico 
Colombia 
lirazil 

6 
11 
12 

2414 
2406 
2389 

75.7 
73.6 
76.7 

47 
45 
84 *. 

102 
102 
125 

1.00 
1.82 
1.00 

1.00 
.2.98 

1.37 

7 _70 
90 

115 

. 4.20 
5.75 
2.88 

Sonora 64 Mexico 10 2325 71.1 '39 102 1.00 778 
CT-244 
Lerma Rojo 64A 
Gabot, 

Canada 
Mexico 
Argentina 

25 
4 

21 

2227 
2078 
2048 

74.0 
77.0 
76.5. 

65 
47 
65 

sr-. 
120 
100 
123 

1.00 
1.00 
1.21-

1.7 
1.00 

u 

-

97 
777 

-

4.54 -
4.54 
2.44 

Magnif 41 
Giza 150 
Bonza 55 

Argentina 
Egypt 
Colombia 

1 
5 

18 

2033 
1984 
1928 

75.7: 
79.0 
73.6 

48 
48 
62 

102 
105 
114 

1.00
1.00 
1.00 

i.o0
2.19 
1.21 

103 ° 

77 

97 

2.50
4.54 
3.95 

Thatcher U.S.A. 23 1908 72.9 68 120 1.41 1.21 100 3.51 
Pitic 62 
Justin 

Mexico 
U.S.A. 

2 
15 

1883 
1813 

72.9 
72.7 

62 
63 

114 
114 

1.00 
1.00 

1.00 
1.37 

77 
100 

5.98 
3.65 

' 

Giza 144 Egypt 9 1674 77.3 58 116 1.oo 1.00 93 7.11 " 
Selkirk 
C-273 

Canada 
Pakistan 

7 
14 

1591 
1255 

71.7 
79.8 

63 
49 

111 
103 

1.21 
4.61 

1.82 
5.06 

95 
93 

3.65 
7.11 

C-271 Pakistan .3 1198 19.2 ........ 50 .......... 1... 4.07 4.28 95 7.42 
C-518 India 13 882 V4.8 58 107 4.28 4.86 82 - 6.69 
Klein Rendidor Argentina 17 (No data a ilable) - - -

Mean - ......... .. ... . 2112 74.8 ........ ... 155_.. 1.62 --. > 1.96 -... .. 92-- .- 5.04---

Statistical leveI of significance 0.5% 0.5% 0.5% 0.5% NS 'NS - 0.5% 0.5% 
Coefficient of variation 21.7% 2.0% 4.5% 3.5% 90.0% 90.9% .11.8% 22.1% 
Standard error 457 1.5 2.45 3.86 1.46 1.78 10.9 1.12Least significant difference, % ' 644 2.1 3.45- 5.44 2.06 2.51 15.4, 1.58 



TABLE 30. Correlations between the means of 8 variables and the multiple regress" of yield on the means of 7 variables for the "lot International 
. Spiwng heat--Yield Nursery" grown at Debre Zeit. ETHIOP ' -964-65.i/%'.. 

Correlat"- rd.f. ,22 

Muiple regression 

~ 
C
s* .sconstant 

R = .498.
7 "independent" variables 

term -774.608 
.I-, A 

S. regressionPa ta
coef.(b) d.f. an-k-l 1V 

Test wt. .15 
Days to flowering 

Days'to maturityLeaf rust V o 
Stem rust ORX.1 
Height 

Septoria %.. 

-. 25 

-. 09 
-. 54** 
-. 41* 
.01 

-. 15-

07: 

-. 09'.:.
.02 
.08 
.04 

-. 09-. 

.90* 
--. 14 
-. 17 

.52** 

-. 40* 

-. 20 
-. 24 

.64** 

-. 32 

.91** -. 

-. 08 -. 11 
55**"-:6ss "48* 

27.7869 
-44.0466 

28.6576-474.8332 -
171.1788 

4.73484 
17.7440 . i 

.700 
-1.427 

.729-2.130* 

.884 

.343 
--. 167 

* Significant at the 5% level 
• 	 Significant at the 1% level 

,'Data for Kleln Rendidor were not available 



TABLE 31. Yield, agronomic and disease data of.the 25 varieties in the "1st International Spring Wheak Yield Nursery' grown at Ed-Damer. SUDAN. 
1964-65. 

Variety Yield Days to: Height 1000 grain 
Variety or cross Origin number kg/ha flowering maturity- cms. r ,... weight" 

Emls. 

KleinlRendidor 
C-;2?- +. 

Azgentina 
Pakistan 

si-l7 
- 3 

-. 2772 
2689 

61 
56 

96 
85 " 

i 93 
82 

-37.5 
. 43.4 --

Nainari060 
Pitic 62 -

Mexico 
Mexico 

19 
2 

2614 
2598 

65 
68 

98 
100 -

94 
86 

.-
-

38.6 
34.8 

C-518- India 13 2576 62 93 83 , 38.3 
Gizal150 Egypt 5 2407 57 91 86 35.8 
CT-244 Canada 25 24il 69 103 92,', 27.3 
Gabo - Australia 20 2254 62 98 95 . 38.4 
Lerma Rojo 64 A Mexico 4 2211 52 84 - 88 34.9 
Giza 144 Egypt 9 21,71 64101 -.-.. 8a36.7 -
C-273 
Bonza 55
Triple Dirk 

Crim 

Pakistan 
Colombia 
Australia 

U.S.A. 

14 
-18 

8 
22 

-

21;9 
1971 
182 
1735 

59 
60 
58 
60 -

85 
88 
90 

'92 

-

*i ;r-

- 587 
- 104 
-i78. 

10 

'- -. 37.1 
32.5. 
40.9 

- 29.7. 

Magnif 41 
PJ sib x Gb 55 (White grain) 

Argentina 
Mexico 

1 
24 

1678 
1629 

56." 
57-

" 87_ 
88 

69, 
8. 

39.9) 
31.7 

-

PenJamo 62 Mexico 6 1595 - 59 -89 B8 - 35.3 
Gaboto Argentina 21 1551 66 - - 100--- 92 28.5-
Selkirk 
Carazinho 

Canada 
Brazil 

7 
12 

1383 
1342 

66 "-+100
96 

"- ,r 828265100 . 28.336.9" 

Sonora 64 Mexico 10 1338 54 85 69 32.4 
Thatcher 
Napo63 
Justin 
Naritno 59 

-- " 
U.S.A. 
Colombia, 
U.S.A. 
Colombia 

-
23 1239 
16----------1005-
15 946 
11 697 

-----
69 
62 
62 
52 

-
106, 
98 
99 
82 

-

95 
91-98 
69 

-

-

-

19.0 
32.018.4 
31.5 

-

Mean . ...... 1867 61 93 88 .33.5
0.5% . .5% .5 '2% .. 5% 

Coefficient of variation 18.30 8.9% . 17.3% 4.5% 

Standard error -

Statistical levelof significance 

341 5.4 7.0 15.3 -1.5-

Least significant difference 5%, --. , 480 ..... - 7.6 9.9 21.6 2.1 



TABLE 32. Correlations between the means Of 5 variables and the multiple regression of yield on the means of 4 variablesfor theL"Ist InternationalSpring.Wheat Yield Nursery" grown at Ed-Damer. SUDAN. 1964-65. 

Correlations (r):L; -23 

. .. ..,.. . _ 


R' .5334 "independent" variables 

+ constantterm
Partial -4439.156 

regression 
Days to flowering 

Days to maturity
Height1000 grain wt. - . 

- .10 
02 
.1259** 

93* 
.46*.. 39 

-5:16.9 
" 

...4 _.-.34 

coef.(b) 

25.8316 

8.44"14.262114.2194 -

d.f.=n-k-1 

.491 

.229.435 

20 

-
....... +.--+.79-8715- .... 4.473 - .. 

* Significant at the 5%level.
** Significant at the 1%level 



TABLE 33.. 	Yield, disease data and correlations of the 25 varieties in 
LIBYA, 1964-65. 

Variety 
"Variety or cross Origin number 

Piti 2 --. Mexico 2 
Ninar 60 Mexico 19 
Pj sibxGb655 (White grain) Mexico 24 
Lerma Rojo 64A Mexico 4 
Giza 144 . . Egypt 9 
Gabo Australia . 20 
C-271 Pakistan 3 
Giza 150 Egypt 5 

Penjamo 62 Mexico 6 
Triple Dirk Australia 8 
Napo 63 Colombia 16 
Bonza 55 Colombia 18 
C-518 India 13 
Carazinho Brazil 12 
Gaboto Argentina 21 
Klein Rendidor Argentina 17 
Nariflo 59 Colombia 11 
C-273 Pakistan 14 
Crim U.S.A. 22 
Magnif 41 Argentina 1 
Sonora 64 Mexico 10 
Selkirk Canada .... 7 
CT-244 • Canada 25 
Justin D.Z.A. 15 
Thatcher U.S.A. 23 

Mean 
Statistical level of significance..........005% 
Coefficient of variation 
Standard error 
Least significant difference. 5% . .100 

the "1st International.Spring Wheat Yield Nursery". grown at Sidi Mesri; Tripoli,. 

Yield Leaf 
kg/ha rust 

6511 1.00 
6045 1.00 
5788 1.55 
5763 1.00 
5466 1.00 
5449 1.00 
5328 
5327 

1.78 
1.50 

- :- .---
'. 
2 31 (NS) 

O=..

5097 1.00 
4738 1.18 - - 9y -5171"134 -540.0106{(X) 
4655 2.28 
4502 1.00 
4478 1.37 
4462 1.00 
4417 1.00 
4203 1.00 
4199 1.00 
3878 1.31 
3808 1.00 
3664 1.00 
3570 1.00 
3569 1.00 
2555 1.00 
2279 1.18 
2166 4.05 

4477 1.29 

. .. .0.5% .. 
15.9% 44.1% 
710 .57
 

100...... .80 



TABLE 34. Yield and agronomic data for the 25 varieties in the "lst International Spring Wheat Yield Nursery" grown.r Nurery grw atat Prastio* CYPRUS. 1946.O CYRS 1864-65. 

Varety or cross 

Pitic 62 
Pj slb x Gb 55 (White grain) 

Nanr 0Mexico,Sonora 64 
nLermaRojo 64 A 

Penjamo 62 
aoMexico 

Giza'150 

C-518Triple DirkCT-244 iAustralia 
Giza 144 
Napo 63 
Carazinho 
Bonza 55 

Gaboto 
Justin 
C-273 
C-27! 

Magnif 41Crim 
Nariflo 59 

Selkirk 

" O iVarnt 
Origin. 

e 
Mexico 

Mex icoiMexico 
Mexico 
Mexico 

.Australia 
Egypt 
India 

Canada 
Egypt 
Colombia 
Brazil 

Colombia 
Argent/na
U.S.A. 

Pakistan 

PakistanArgentina 
U.SA. -

Colombia 

number 

2 
2
2 

1029419 
10. 
4 
6 

20 
5 

13
8 

25 
9 

16 
12 

18 
21152929 

14 

31 
22 

11 

Yield 
kg/ha 

4ei.ht 
4583527. 

2 
4330 
4266 
4173 
4116 

4030 
3838 
3576
3491 
3405 
3405 
3298 
3277 

3191 
3014 

2901 
28712871 
2829 
2538 

Test 
-weight 

74.8 
7 9 .8 
74.8 
78.6 
77.3 
78.6 

*.76. 
79.8 

82.3
78.6 

. 77.3 
.781 

77.3 

-74.8 
. :186-7 :78.3-6 

79.8 
77.377. 3 

773 
77.3 

. 

_ 

lO00grain 
weight 

37.2 
3 7.5 

41.0 
39.7 
40.2 
40.2 

40.5 

39.
39.7 

37.5 
41.7 
37.0 
43.5 

3 . 
38.433.0 

37.0
45.043.9 

45.7 
47.2 

Thatcher Canada 7 2517 74.8 37.2 
KyperoundalJ U.S.A. 

Cyprus 
23 
17 

2388 
1983 

77.3 
78.6 

31.2 

M7anStatistical level of significance ------
38.0 

Coefficient of variation 
Standard error 

C598ccn fvrato 

Least significant difference. 5% . .- " - " 

........................... 

. 

3371 
0.5% .. 
17 .7%77 
. 7 

. 
77.6 

rep.) 
ep.) 

: .39.0 

rep.) 

~Subsdtituted for Klein Rendidor 



jABL 35' -Corelations between the- =eaw:s of S variables-and the ulilreesonryezo 2irbloth"1tI ai1iYp, is b, 
Yield ursery. grown at Prastio CYPRUS, 194-5. 

Correlations i:.. " 

V 
-
" "coef. 

t. .7 --. .03 
l00 ji n . .wt.: .26 .18-

• 
Lereeson.
~Rz 

.67 • ., 
'2 "independent" variables 

- constant term = 1448.891 

-
Partial,

regression "t" 
(b), d.f.= n-k-i 22

-4.7298,
58.67419 

-. 060 
1.250 



TABLE 36 Yield,agronoic and disease data of the 25 varieties In the '1.t Internas 
-

prng Yil Nruey" growna Ehr . D.WheaA19 o4-65. .... +tio,- eat Ylel N e grown t n SAUDIAR+ 

VariytyVnumer i crosTeatkg/ha tkg/hi Days to:fioWring maturity Height 
cm.. 

000 rn 
egh 

C-18 
CT 244 . 
Pn 2Canada62 

a 8 
a orazl 

Tile 0-
Triple Ijrk 
Pitic 62 
C-273 
Pj Bib x Gb 55 (White grain)Giza 150 
Giza 144 
Lerma Rojo 64A 
Crim 

Gabo 

JustinGabotoMagnif 41 
Selkirk 
Selirk 
Narlo 69 
Sonora 64 
Bonaa 55 

India 
n42 

Mexico 

Mexico 
Australia 
Saudi ArabiaMexico 
Pakistan 
Mexico 
Egypt 
Egypt 
Mexico 
U.S.A. 
Australia 

U.S.A. 

U.S.A.
Argentina
Argentina 
Colombia 
Canada 

.Colombia 
Mexico 
Colombia 

13 

25" 
6 

12 
19 
8 

172 
14 
24 
5 
9 
4 
22

22 
20 

23 

13
21
1 

16 
7 

11 .. 
10 
18 

81.9 

7883982 70.2 
3a8668 78.8 
3786 78.3 
3570 75.13586 77.9 
3491. 73.1.3391 71.93358 79.7 
3195 76.3
3116 78.4 
2724 78.7 
2868 78.378.3A2583 77.1 
2366 71.7 
2349 65.5 
2233 72.4
2124 79.72091 79.0 
2049 76.6 
1916 73.9
1358 78.5 
1258 76.5 
( No data available) 

74 

6998 
72 
79 
77
77 
81
7
74 

73 
74 
75 
72 
84 
74 

108 
104 
78 
71 
68 

101 
69 
71 
-

108133 
113-, 

.119 
115108685 
16

116
106 

112 
1 

112 
134.112 .. 
123 ' 
111 
140 
133 
115 
116 
110 
135 
117 
110 

-

.. 

679023.2 
.59 
81 
854. 

88
6801
8 

63 
4 

66 
03. 

93 
75 
78 
80 
69 
69 
66 
89 
63 
44 

41.2 

31.1. 
39.1 

40.4 

29.338.0 

29.5 
38.8 
37.2 

31.3 
38.3 
17.4 
20.6 
28.0 
38.3 
33.3 
27.3 
32.2 
28.2 

Mean 
statistical level of significance 
Coefcient of variationStandard eror . 
Least siganfcant drfderence. 5%Least significant difference, 5%+ 

.. . ... 
.0.5%33.G% 
971 

1368 

0.5%3.8% 
2.9 
4.1 

79 
00.5%.53.0% 
2.3 
3.2 

117 
6.2% 
7.3 

10.3 

--.... 
72 

9.6% 
6.9 
9.7 

. 
32.40. 6O-J 
5.8% 
1.9 
2.7 

Subatituted for Klein Rendidor 
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TABLE 38.Yieldo agronomic and disease data of the 25 varieties in the "1st International Spring Wheat Yield Nursery" grown at Deir Alla. JORDAN.1964-65. -

Variety Yield TestVariety or cross Days to: StripeOrigin number kg/ha weight flowering maturity 
Heght Shattering looorust chs. V .1 xrs weight

khl r16X I VMnS.Pitic 62 Mexico 2 4383 79.9 88 140Triple Dirk Australia 1.31 93 3.60 1.00 40.08 3907 79.5 91 146Nainari 60 1.21 119 6.14Mexico 1.00 47.719 3841 80.4 90 145 
 5.30 108
De" Alla 11 3.25 1.00Jordan 23 45.83832 80.2 92 147,Lerma Rojo 64 A Mexico 2.23 111 1.00 - 1.00 44.54 3812 86.4 81Penjamo 62 135 3.25 95 8.00Mexico 6 3803 82.0 85 1.00 46.7139 1.41 89 " 3.25 1.58Gb x PC250 27-378-34.1!J Jordan 7 46.43583 83.5C-271 94 147Pakistan 3 3533 82.6 2.56 103: 1.90 1.00 43.3143 3.15 
 101 6.74
Pj sibx Gb 55 (White grain) Mexico 24 3508 83.5 
84 

1.00 50.586 140 1.41 91Klein Rendidor Argentina 2'35 2.79 38.717 3470 83.4C-518 97 145 1.10 99 - 3.69India 13 3424 85.3 89 1.00 40.0
Carazinho 143 1.10 105-, 6.59Brazil 12 3212 - 1.00 42.681.4 93 144 4.01 116 .
Giza 150 Egypt 5 3099 6.14 1.58 44.583.2 88 149 9.06Gaboto 106 5.84 1.00Argentina 21 3008 82.5 34.0 
Gabo 92 144 1.10 .109- 720Australia 20 2999 74.7 88 1.00 32.7140 - 9.06 110 1.90 1.00 34.8CT-244 Canada 25 2979 77.3 112C-273 169 :. 1.41 116Pakistan 14 2950 1.00 1.00 29.384.7 89 142 1.21Giza 144 110 3.60 1.00Egypt 9 2891 44.779.6 93 145Bonza 55 7.87 105 3.25 1.00Colombia 38.418 2741 80.7 86Magnif 41 139 1.21 115 7.40 1.00Argentina 1 2704 38.081.6 87Sonora 64 Mexico 10 2445 

138 1.10 116 8.14 1.00 46.183.0 73--... 134 -2.45Juxtin 75 1.90U.S.A. 15 2437 76.8 2.47 41.6112 160 1.00 119
Crin 1.00 1.00 :8.0
U.S.A. 22 
 2249 77.5 101Narinio 59 150 7.26 123 2.35Colombia 11 2008 1.00 27.5
83.5
Napo 83 84 138 2.23 108 8.30 4.60 40.3Colombia 18 1949 81.6 80 134 1.31 103 6.39 4.40 39.4 

Mean  e - 3151 81.4 90Statistical level of significance .... 144. 2.97... 106 . 4.350.596 ......... 1.48-......40.2 -(only 1 0.5% 0.5% 0.5%Coefficient of variation 0.5'% 0.5% 0.5% (only 110.6% rep.) 3.7% 2.3%Standard error 49.0% 4.9% 42.0% 59.9% rep.)333 3.4 3.3Least significant difference, 5% 1.45 5.2 1.83- 469 4.8 .874.6 2.04 7.3 ,. 2.58 
2A 1d8 sbtte o Thach.rke,l-fDeir Alia I and Gb x PC250 27-378-34-1 were substituted for Thatcher and Selkirk. 

2.re 
respectively. 

http:1.48-......40
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TABLE 40. 
-

Yield. agronomic and disease data for the 25 varieties In the "1st International Spring Wheat Yield Nursery"
19 64 4t5. 

o. S 

Varietyor cs 

- riety orcroOrigin 

Pitic 62 Mexico 
Penjamo 62 Mexico
Nainari 60 Mexico
Napo 63 - - Colombia 
PJ sib x Gb 55 (White grain) Mexico 
Triple Dirk Australia
Giza 144 Egypt
Giza 150 Egypt
C-271 Pakistan
Lerma Rojo 64A Mexico 
C-518 India
C-273 Pakistan
Bonza 55 Colombia
Klein Rendidor Argentina
Crim U.S.A.
Gabo Australia
Sonora 64 Mexico 
CT-244 Canada 
Narifno 59 Colombia 
Mjnif 41 Argentina
Gaboto Argentina
Carazinho Brazil 
Thatcher U.S.A. 
Justin U.S.A. 
Selkirk Canada 

Mean 
Meat lv 
Statisticallevelofsignlcance 
Coefficient of variation 
Standard error 
Least significant difference, 5% 

Variety Yield 

number kg/ba 

2 4038 
6 4644 

19 4582 
16 4455 
24 4455 

8 4430 
9 4283 
5 4244 
3 4221 
4 4216 

13 4102 
14 3933 
18 3855 
17 3755 
22 3641 
20 3636 
10 3585 
25 3552 
11 3458 

1 3185 
21 3163 
12 3155 
23 2913 
15 2588 

7 2472 

*81 
3818 
0.5% 

10.4% 
396 
558 

Tet 

kg/hI 

78.2 
82.6 
80.5 
82.4 
81.9 
01.4 
83.4 
82.8 
82.3 
82.9 
85.2 
83.9 
80.1 
81.7 
81.1 
79.2 
31.7 
81.9 
83.2 
82.1 
82.7. 
81.8 
80.7 
79.8 
79.5 

81.7 
0.5% 
0.8% 

.6 

.9 

.t. Da to. Stripe± LefStem1 
/Heght LT. 

flowering maturity rust rust rust cms. V+ 1 

144 188 5.0 3.0 5.5 109 1.00141 188 7.0 2.5 2.5 104 1.00139 186 10.0 3.0 3.5 116 1.00137 183 3.0 10.0 9.0 120 1.00
148 193 2.0 3.0 4.0 113 1.00145 192 9.0 3.5 4.0 134 1.58146 194 0.0 2.-5 2.0 131 2.47142 189 10.0 2.0 5.0 120 4.07137 188- 4.5 -9.0 10.0 109 1.00141 186 7.5 2.5 2.0 116 1.00140 194 2.5 7.0 9.5 114 1.90140 '189 3.0 6.5 9.5 .126 2.14142 186 2.0 2.0 3.5 119 1.00 '-145 8a 2.0 7.0 6.5 128 2.54144 187 10.0 3.0 3.5 126 3.25139 189 10.0 3.5 4.0 111 1.00138 187 9;0 4.0 2.0 84 1.00149 195 10.0 4.0 2.0 148 6.03143 190 2.0 3.5 3.5 129 1.00139 184 3.0 2.0 3.5 138 5.49147 191 2.5 2.0 2.0 134 3.00146 188 8.5 2.5 3.5 136 1.00
153 195 8.5 5.5 7.5 150 5.03153 198 3.0 4.0 2.0 139 1.36152 189 3.0 2.0 4.0 135 1.00 

143 189 5;.9 4.0 4.6 123 -2.070.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%1.1% 1.3% 21.9% 55.4% 53.7% 3.9% 89.2%1.6 2.5 1.29 2.20 2.45 4.9 1.85
2.2 3.5 1.81 3.11 3.45 6.8 2.61 

, 

3 
5 

-

4 
1 
1 
7 
2 9 
1 
,2 3 
3 
5 
3 3 
3, 
6 
2. 
8, 
1. 
5. 
7. 
2. 
6. 
2. 

4. 
0 

19 
0. 
1. 

000g 

weig It 

39.5 
41.0 
45.4 
42.0 1 
37.0 
47.0 
43.6 0 
40.8 
46.9 
42.4 
43.0 
3.8 
8.0N 

18.5 
8.4 

19.3 
18.5 
16.6 
8.6 
3.1 
2.4 
1.5 
9.3 

.3 
6.3 

0.2 
t6.5% 
4.1% 
.63 
2. 31 

" 

p 

0 

0 
0 

0. 
D 

0, 

iii 

3'2 

,n 

1'Da ransformed to scale of I to 10 
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TABLE 42.Yield and agronomic data of the 25 varieties In the "lst international Spring Wheat yield Nursery" grown at the AUB farm. Beirut. LEBANON,- 1964-65. : -

Variety or cross ".. _• -

Napo63 7 
NainariDirk 
Triple Dirk 
Gabo 

Pitic 62 " 

,-:,.,' 

*PJ sib x'Gb 55 (White grain)
Crim : _. , 
 .
 

Sonora 64 

Nari ,59 

Penjamo 62 

Lerma Rojo 64A 

Magnlf 41 


C-271
Thatcher. 
,stia 
CT-244 

AUB-1 (local chek)y 


GabotoGEg 150 

Bonza 55 

Carazinho 

C-273
Selkirk 
Giza 144 
C-518 

Mean 

Statistica5Coefficient of variation 
Standard errur 
Least significant difference-:5% . .. 

.L,- for Klein R "nido"!-/Subsitutedfor Xlein Rn d'd r 

.ariety Yield 

Origin- _ -Wtkghanumer ! •kg/h 

CoIozubIa'.16 

Mexico 
Australia 
Australia 
Mexico 
M coiU.S.A. 

Mexico 
Colombia 
Mexico 
Mexico 
Argentina 

PakistanU.S.A. 
U.S.A. 
Canada 

ArgentinaEypt 

Colombia 
Brazil ................ 
PakistanCanada 
Egypt 
India 

" 

. 

19 
8 

20 
2 

24
22 

10 
11 

6 
4 
1 
323 

15 
25 
17 

215 

18 
12 
147 
9 

13 

2358 
2305 
2204 

.2194 
2179 
2170 
2029 

2010 
1989 
1965 
1926 
1805 
1699
1682 
670 

1624 
1582 

1574
1--66 

1512 
1460. 
14411321 
1270 
1048 

. 

;78
0.5%--

18.1 
54322 

42.3 

Day- to: Winter 

rflow;rn m rmaturity... ° " 

.. 155 
156 
163 
155 
163 
163163 
159 
155 
163 
158 
163 
160 
157
169 
169 
163 
154 

163
163 

163 
1865 
159
169 
163 
165 

208 
208 
210 
208 
2091. 
20920P 
209 
209 
210'-" 
208 
209 

208, 
-

211 -

210 
209 

208 
209 

209 
208 
210
211 
212-
209 

f 

1.36 
2.00 
2.0 
1.00 

1.001.00 

1.00 
6.03 
1.00 
1.00 
1.00 
1209,-*. 00 
1.58
1.00 
1.00 
1.00 
2.73 

1.00 
1.00 

1. 58 
- 1.00

3.54 
1.00 
1.58 
3.82 

161 
e ip . 
rep.) 

. 
209 
0. 
0.8% 
1.3 

0e,%5i'o%e 
4.Ss 
43.9%
1.03 

1.03 
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TABLE 44. Yield. agronomic 'aid disease data of the 25 varieties in the "lstInternational Spring Wheat Yield Nursery" grown at Eskiehir. TURKEY.1964465. 

Variety Yield Test wt. Days to:Variety or .ros Origin number Stripe Leaf Stem Height Leggin Shattering 1000 Frost, Sawfykg/ba kg/hIlowering maturiy rut rust rust cm. 1 ge 

Pitic 62 Mexico 2 3633 77.0 189 257 7.48 2.10 3.24NaInar 60 Mexico 19 3383 79.8 181 253 
90 4.78 1.00 37.8 1.50 2.488.42 1.41 1.41 101Lerma Rojo-64A 1.00 1.00Memico 4 3299 82.3 18- 41.4 1.25 3.46253 7.81 1.41 1.41Bornz 55 93 5.57 1.00 47.8Colombia 18 3079 78.6 1.25 2.78

Ponjamo 62 186 255 3.95 1.58 1.58 107 3.24Mexico 6 2995 79.6 1.00 39.5 2.00 3.14185 254 8.5 
 1.41 1.41
Pi sib x Gb 55 (Whitegrain) Mexico 24 2941 89 3.24 1.40 42.6 2.00 2.3880.5 190 257 7.64Gaboto, Argentina 21 2816 80.9 188 257 
2.20 1.31 81 1.00 1.00 35.7 2.25 1.90Napo 63 6.09 1.68 4.49 110 6.35Colombia 16 2816 79.5 185 1.00 .32.8 1.00 3.09253 7.12Carazinho Brazil 12 2608 79.7 188 259 
3.38 1.10 103 1.00 3.37 36.8 2.50 3.227.96 1.41 1.41 109 3.99Justin 1.15U.S.A. 15 2549 81.1 191 40.5 2,00 3.30

Narillo 59 262 8.42 1.41 1.41Colombia 11 2462 80.3 188 257 
110 3.24 1.00 35.4 2.00 2.816.96 1.58 1.00Triple Dirk Australia 8 2374 
114 2.!70 3.17 39.6 2.50 3.2480.6 188 260 9.13 1.41 1.41Sonora 64 106 3.99 1.00 42.5Mexico 10 2291 81.5 2.25 2.09182 253 9.26 1.41 1.41 79Klein Rendidor Argentina 17 2241 81.4 

1.00 1.00 36.1. 3.00 2.101'5 258 8.85 1.41C-518 1.41 106India 13 2225 84.2 187 258 
3.99 -1.27 36.0 1.00 2.803.95 4.72 3.37 90 
 4.78 1.00
C-271 41.0 3.50Pakistan 3 2183 82.3 183 258 3.38CT-244 3.95 5.07 4.96 85 3.24Canada 25 2124 80.5 189 258 1.00 47.2 3.50 3.01
Magnif 41 Argentina 1 2041 80.2 187 

8.99 1.41 1.41 102 4.78 1.00 36.0 3.00 2.93

Selkirk 254 8.99 1.41 1.41 106Canada 7 2024 80.2 192 6.35 2.38 42.2 1.25 3.24256 8.42 1.41C-273 1.41 97 2.50 1.00Pakistan 14 1916 82.4 186 33.7 1.00 3.09
Giza 150 258 6.44 3.91 3.00Egypt 5 1891 81.1 184 

90 6.35 1.00 39.4 4.00 3.77257 8.99 1.41 1.41Crim 97 3.99 1.00 34.0U.S.A. 22 1870 60.4 3.75 2.63
Gabo Australia 20 1787 77.6 

187 256 9.13 1.41 1.41 103 5.57 1.00 33.3 2.25 3.09182 253Thatcher U.S.A. 23 1656 80.4 190 
9.40 1.41 1.41 91 1.75 1.00 36.2 2.75 2.85Giza 144 258 9.40 1.41 1.41Egypt 9 1574 80.8 189 259 

106 3.99 1.00 31.8 1.50 3.068.71 1.41 1.41 
 102 4.78 1.00 36.0 4.00 2.71
 

Mean 2431 80.5 187 256 7.77 1.95 1.86Statistical level of significance 0.5% 0.5% (onlyI (ontyl 
99 3.72 1......... 38.0 -- 2.28_ 2.93
0.5% 0.5%Coefficient of variation 0.5% 0.5% 0.5% o.5% 0.5%8.4% 1.5% rep.) rep.)Standard error 7.1% 52.2% 46.8% 5.3% 34.9%Le-t ignificantdifferene. 5% 205 1.2 568.9% 4.5V 23.8% 12.3%289 1.7 .55 1.02 0.87 
 5.2 1.30.77 1.44 1.23 7.3 1.83 .75 1.71 .521.06 2.41 .36
.73 .51
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46 Yield,TABLE~ ~agooi andsas.aa o,TABLE 46. Yield, agronom. 
, 

Experimental Stationl, RUMANIA,
anddisease data for the 25 varieties in the "lstinternational Spring Wheat Yield Nursery" grown at the Brasov Agricultural195. -as 

A riultra 

Vaityo arit Yield. -Tentwt.. as o Stripe efSm 

-ariety or cross - 'rigin number kg/ha , kg/hl flowering maturty uh..te.ring. .... n mtriy ruA Height Lodgingrust rust ems. 1000 -_-risiphe(c....f1o- 'AJcoef4e) %:-s. ' grain -graminliv. :(coef.) 

Pitic 62- 'Mexico 2 3427 74.6 61 108 0 1 2 83 3 36.3.--:. 8Se.i . Argentina 1Canada 7 2899 79.6 55 104Nainarl 60 Mexico 
2677 78.8 62 107 35

0 1
1 

1 108 15 -. -1.20 43.5..--:2019 2633 77.8 54 1 100 13Penjamo 62 . 105 5 1 56.30 39.4 - ,"40Mexico 6 1 85 5 <*.012557 79.3 40.8 -30Crim 55 104 0 2 1 79U.S.A. 22 2414 3 1.80 38.579.4 56 40Bona 55 104 9 1 1 98Colombia 18 2359 76.0 35 .40 39.7 10106 OCT-244 1' 1. 97: 3558 . 34.9. .2020 .80Canada 25 2335 79.7Carazinho 57Brazil 111 2 1' 2 '12 2233 79.9 60 111 050 2 94< 25 
Gaboto ,Argentina 21. 2223 79.0 50Klein Rendidor 61 112 0 15 0 92.! 3Argentina 17 2217 77.1PjsibxGb5s(whitegrin) 65 116 0Mexico 1TrpeDikAstai 24 2214 77.2 57 104 1 1Triple Di k - 38: 2- 70!Australia 3"8 2184 1 3 2 70 33 ... 237.0. 879.6 0°0 2859 '- 106 10LerG a 40 8a: 101oJo4A Mexico 8 .;';10- 40.5;4 2065 79.3 80Giza 144 55' 105 15Egypt 27 2, - 78 39 2054 79.6 57 .04 38.9 85Napo 63 105 1 1 5Colombia 16 2049 77.7 94 3 .02 38.2 15Narino 59 51 103 1 80 1 33Colombia 11 1988 3. .03 34.278.9 57 73106Justin 0 1 5 83 10U.S.A. 15 1913 77.9 4.90 36.6 50Gabo 83 108 0 1Australia 20 1838 74.1 54 1 94 5 3.00 37.3 45Giza 150 65 1Egypt 5 1757 

103 1 77 3 .50 35.6 7081.1Sonora 64 54 104 75 38Mexico 10 6 -80 3 01683 76.3 51 38.5 38Thatcher 102 3 65 2 72U.S.A -. 323 1611' -78.1 '" 60--. 104 '0. .20 31.4 28C-273 90 -' '8--9. 5Pakistan .20 28.014 1369 81.0 54 75C-271 105Pakistan 1 45 25 883 1177 75.6 51 3 .03 38.6 30C-518 102 0 75 10Ind/a 78 313 816 75.1 56 .40 35.5 78104 0 38 6 76 3 0 29.8 95 

Me, ... ....... 
 .. 
 2108 -- 78.1 57Statistical level of significance -106-0 2-2100 3-77i= 2 8. 2:87Y . .0.% (only 1l (only I (only 1 2 9 388 ... 9Standard
Coefficient ofor var'iatin (on1y4.2% rep.) (only Ie.(olrep.) 1 - (only(only 1 (only 1rep.) rep.) I(nl olyI(ny olrep.) rep.) rep.) rep.) rep.) rep.) rep.) rep.)
Leastsignificantdifferece23 

,. . 12.
 

-/Mean of data transformed Vx- I 

http:andsas.aa
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TABLE-48. Yield. agronomic and disease data of the 25 varieties in the .'"st International Spring 'Weat Yield Nursery" grown atAJbu-Gh-ab, Baghdad,IRAQ. 1964.rd5. 
rbB d 

zvariety . Yel Test wt. Das to- egtlgVariety or crosa. riOrigin number kglba kg/hl flowering maturity cma. • eight --

Gizal 150. Egypt 5 2362 76.1 119 171 3TC 271Nainari60. + PakistanMexico 3 2116 76.1P otoc6 4A i9 112Mezico 2016 73.6 119 169 • 95 " 364 2012 74.8 165 -,-- 92Lermi Rojo 64A 119 166 + . ,- 39Me a 100." 4 027. + 3
 
Sonora 64 Mexico 2 

i . 36
Pitic 62 02004 71.1Merko 12110 1958 73.6 169 , 90 - 28Triple Dirk 105 163Australia 8 72 321941 72.3 122BonLa 55 .169 , 17'-.Colombia is 371908 72.3 117 169. . +Y+ - 92Gia I" 31Egypt:C-518 9 1887 74.8India 121 169 : t-. 10513 1854 77.3 35'Penjamo 62 118 171Mexico :77 77-797.'26 1845 76.1Gabo 130 165- 1.Australia 20 201754 72.3Aje ai 116 166 -Iraq 17 88 251750 78.6 124 .C-273 Pakistan 169 :-> .,98-Z 3114 1695 78.61P Gb 55 (White gai n) Mexico 117 171 10824 1569 74.0 34Magnif 41 Argentina 1 1566 74.8 
125 165 72 28Carazinho 119 163Brazil 12 115 351554 74.8Crim 125 167U.S.A. 22 110 351549 72.3 125Selklrk 169 102Canada 267 1399 71.1Napo 63 144 178Colombia 102 2516 1283Narino 59 73.6 115 163Colombia 9511 1166 .28Gaboto 74.8 119Argentina 21 1099 73.6 

163 100 30
CT-244 126 167 100Canada 2425 - 1016Thatcher 73.6 138U.S.A. 23 179 93
Justin 604 69.8 146 26-

U.S.A. 179 9715 23487 67.3 14: 176 87 23 

Mean 
1616 73.9 123 
 96
Statistical level of significance 168 30 

Coefficient of.wriatin -0.5% (onl 111 (cll (ny-(ny25.3% rep.) Olrep.) rep.) rep.)Standard error 408 rep.)
Least significant diferenceo 5% 575 

2JSubstituted for lein Rendidor55 
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TABLE 50. Yield. agronomic and disease data of the 25 varieties in the "1st International Spring Wheat Yield Nursery town at Ahwaz, IRAN. 1964-65. 

, Vo,arie.tyoQrcrossVaito - .,01.rigin - number Yield matur!7Variety kg/ha floweringDays to: rust LeafStripe rust Cms..,Height, Lodging Shattering16. t:" 1000 grainweight 

KhljIIran
Pj sibx Gb 55(White grain)
Gabo ' " 
C-518 
Pitic 
Sh01elN 
Lerma Rojo 64A 
Nainari 60 
Nartflo 59 
Booza 55 
Giza 150 
Giza 144 
Crim
Klein.Rendidor 
CT-244 
Napo 63 
Carazinbo 
Penjamo 62 
Magnif 41 
Thatcher 
Gabdto 
Selk/rk 
Justin 
Sonora 64 
C-273 

Mexico 
Australia 
india 
Mexico 
Iran 
Mexico 
Mexico 
Colombia 
Colombia 
Egypt 
Egypt 
U.S.A. 
Argentina 
Canada 
Colombia 
Brazil 
Mexico 
Argentina 
U.S.A. 
Argentina 
Canada 
-U.S.A. -. 
Mexico 
Pakistan 

a 
24 
20 
13 
2 
3 
4 

19 
11 
18 

5 
9 

22 
17 
25 
16 
12 

6 
1 

23 
21 
7-
15 
10 
14 

2933 
2908 
2816 
2633 
2483 
2441 
2341 
2300 
2299 
2199 
2099 
2083 
2058 
2024 
1975 
1924 
1883 
1766 
1658 
1583 
1574 
1499 

-,1291 
1250 
1250 

90 
81 
80 
81 
80 
82 
80 
81 
79 
81 
81 
83 
83 
82 

108 
79 
83 
80 
79 

101 
83 

108 
- 108. 

81 
80 

147 8.99
107 1.00 
130 4.99 
137 1.00 
134 1.00 
139 1.00 
130 1.00 
130 1.00. 
130 1.00 
130 1.00 " 
135 1.00 
139 1.31 
142 1.00-
130 " 1.001-
147 1.00" " 
125 1.00 
138 1.00 
129 1.00 
130 1.00 
147 1.00 
138 1.00 
147 1.00 
147..1.00 -
118 1.00 
136 1.00 

5.56 
1.00 
1.00 
1.31 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.0 
1.00 
1.00 
1.00 
1.00 
1.0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

95 
84 
80 
85 .. 
85 
90 
89 ,-
81 " 

100 
95 
84 . 
93 . 

100 -
89 
90 
90 

100 
80 
98 
90 
90 
95 
90 
75 
84 

01.00, 

0 

20 
0, 
0. 

10 
:Z; -0",:* 

.0 
0.-, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
r 
0 

1.00 
1.00. 

00 

1.00 
1.00: 
1.00 
5.56 
4- 58.-
453 
1.00 

00 
1.00 
1.00 
1.00 
1.00 
1.00 
2.16 
1.00 
4.58 
1.00 
1.00 
4.58 
1.00 

53.5 
43.3 
45.8 
46.5 
39.3 
43.5 
41,5 
44.8 
40.8 
39.3 
41.0 
43.8 
39.3 
41.0 
35.0 
39.5 
44.3 
43.5 
44.3 
25.0 
35.5 
35.8 
28.3 
37.5 
41.8 

Mean 

Statistical level of significanceCoefficient of variation 
Standard error
Least significant difference, 5 

..... ........ 
2051 

%-
26.8% 

550 
775 

85 

005%.
4.3% 

3.7 

134 

O.5%.
0.3% 

.3 

.4 

1.49 
0.5%
8.2% 

.12 
.17 

1.19 
-. 0.5%

10.3% 

.12 

.127 

89 
.0.5%.
1.5% 

1.4 
2.0 

1.42' 
(only .%
rep.) 

1.80 

14.8% 

.27 

.38 

-
40.5 

7-0, 
11.6% 

4.7 
. 

32Subst tuted for Triple Dirk 
/Substituted for C-271 

Mean of data transformed %rX.1 
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1964-65.TABLE 52. Ylold. agronomic and disease data of the 25 varieties in the "1st Interational Spring Wheat Yield Nursery- gro*at Tandojam, PAKISTAN. 

"VarityorcrssV -le . Var et Yiel d T sD-Origin -number kgJha. weighti fe"rSng t :s t em -He i ght L d i gmaturityi rust Shatter i ng 1 0 r iems. 5O00i
 

Pj sib x Gb 55 (Whitegrain)M 
 0ogi 24 4918 78.0 72Pitic 62 144 30 MR 99 . 0Mexico 0 402 4516 73.8 77Penjamo 62 Mexico 144 0 107 'so;i.0 .6 3950 77.3 -0 50Gabo -. Australia 20 
70 144 0 102 " 3784 75.2 1072 144 50 ME 60Lerma Rojo 64 A Mexico 112 , 0 . - . 50.4 3783 78.6Nainari 6o 71 144 0Mexico 19 104 50 03499 76.2 76 40Giza 150 Egypt 5 3476 78.7 

144 25 MR 122 -0 '0 60
Magnif 41 Argentina 73 144 -15 M 117 - ' 75 1 3263 78.6 72 0 60144 TRGizal44 130 - . - 0Egypt 9 3121 - 5077.0 768 144Triple Dirk 30 MR 119Australia a 2955 74.8 . .25 0 40Carazinho 75 144Brazil 12 2484 72.6 80 
30 MR 130 50_'' - 0 U?Iarino S9 144 40 MRColombia 11 124 100 02459 74.8 40Gaboto 68 144 5 RArgentina 21 127 100 102412 75.5 83 50Bonza 55 144 20 MRColombia 18 2318 73.6 75 

124 50 0 40Napo 63 144 0Colombia 16 127 10 02317 77.3 60C-271 65 144 10 R 104Pakistan 03 2269 71.2 71 5 50CT-244 144 703 119Canada 5025 2246 70.0 100 0 50Sonora64 160 20 R 130Mexico 010 2176 78.0 0 40C-518 63 144 0India 13 1938 68.0 76 144 
76 0 40 4080S 117 75


C-273 
 0 30'Pakistan 14 1892 76.1 75 144 50 S 130 .75Crlim U.S.A. 22 1891 
0 50

71.1 144 0 137 25 00Canada. 7 .899 59.9 . 109. 160.-10 132 0Klein Renddor Argentina 17 875 58.0 96 144 10 20
Tustin 100 S 132 50U.S.A. 0 40Thatcher 15 709 61.1U.S.A. 23 112 160 5 R591 57.6 114 135 0160 30R 130 10 3050 0 30
 

Mean 
2589 72.4 81 
 147 .261/
3 119 4.41 l.64x-Statistical level of slfrnificitce 44Coefficient of variatin '0.5% (only 1 (only 1I all (nl23.4% rep.) rep.) 

ol 4.41 - 1(olj4nlz1 44olyrep.) rep.)Standard error 606 rep.) rep.) rep.) rep.)Least significant difference; 5% - . 854. 

-JMeanof the rust coefficient or percentage transformed to iX + 1. 



TABLE 53.Correlationfl between the mains of'9 variables and the mutiple regression ofyield on themeans of 8variables for the-, lot international Spring-
V I ,.PWheatYaII ursery" grown at Tandojazm .PAKISAN. 196445. 

Correlations (r): d. f. 23' -- + . 

a . 2018-

T 8 "independent" variables 

n . constant term . 5440.650 
Partial 

-regression 
• •coef.(b) 

ly " 

d.f.= n-k-I :11 

Test Wt. 79" 60.7380 1.035 
-Days to flowering 
Days to maturity 
Stemrust Vx+1 

. 
-. 68** 
-57-* 
-. 24 . 

-. 885* 
-. 70-
:.29 

. 
.86** 

. - '. 
-

.. 
-

- -3.4962 
-12.9782 

8-01-76.0880 

-.094 
-. 266 
1.004 

S 

Height _ 

Ldingr'Kl
SIhafterlg + . . 

.53**' 
-. 24

22.. 

-. 53** 
-. 09

.0V 

.62*5.: 
.06 

-. 07 

.38 
- -

.17 

f'-:.18 ',--:+'. 

. 46.-p:32 

. 7 4 . SI 
. -.. 

-35.1686 
-58.5927

-454.9375 7-

-2.311P 
-1.279
-. 268* ---

1000 grain -wt. .57-* .65- -.66** -.81** -. 11 04 7.-.1817 8.8941 .472 

: Significant at the 5% level 
: Significant at the 1% level 



TABLE 54. , Yield- agronomic and disease data of the 25 varieties in the "Ist nternai Sprg W t Yeld Nus" g at"y -
l r PAK sTAN 

1964-65. .,° Itnia Spin We Yield Nursery"grown'atLyallpar'PAKITAN. 

Variety YieldVariety or cross Origin number Days to: Stripe Leaf Stemkg/ha flowering maturity Height Lodging 
.

ust - ::s (scale 

rust rust rust eis .!..-- (scale) Shattering 

.6--,.
PLeRbxGb55Whitegrain) Mexico 24 <4339LerSna Rojo 64A Mexico 4 4149 

- 111 152 .. 1.31 4.58 1.41 118, 0- 1.01100-- 149Sonora 64 1.00 1.21 1.00 "-122;M ico 10 3957 50 . 1.0583Penjamo62 139 5.49 1.18 1.00 99.-Mexico 6 "3863 103. 146 0 1.081.57 1.00Nape 63 Colomnbl 1.00 120:. 0 - 1.0316 3546 92 144 3.28Pitic 6.40 1.00 1361Mexico- 2.502 3483 108 1.0C-566- 152 1.86 1.00 1.00Pakistan 17 3419 107 151 3.28 . 103. 0 -:- 1.037.26 5.04C-271 119_ 0:Pakistan :, 1.003 3324 105 146C-SIB 1.00 9.52 7.26India 13 128 0 1.253201 106 148Triple Dirk Australia 8 3135 104 
6.40 5.44 6.40 141 *.75 - 1.00150 5.04 1.10 1.-00Nainari 60 150 - - .35 1.29Mexico 19 3039 107 149 - 1.96.C-273 1.10 1.00 :146Pakistan 14 2850 1.75 1.02105 149 4.56 5.95 5.95Magnif 41. 157 . : z 1.00,7 1.00Argentina i 2723  103 147 - 1.00 1.00 1.00Carazinho 156 .. . 2.00 -_ 1.2Brazil 12 2723 114Crim .. 147 1.00 1.00 1.78 157. U.S.A. 21 " 2.75 1.04.2628 112 148Narflo 59 Colombia 11 1.00 1.00 1.00 157: 1 -2;502533 98 145 2.11 3.41 1.00 14. 1.00 

Gixa 144 2.00 1.05Egypt 9 2470 104Crim 150 9.52 1.10 1.00 148U.S.A. 22 0 1.00
Gabo 24 0 109 155 5.49 1.00Australia 20 2489 103 148 1.00 138 2.50 1.019.99 1.98 1.00 142 0 1.07Bonza 55 Colombia 18 2153Giza 150 110 146 11.88 4.58Egypt 5 2153 1.00 149 2.00104 1.00CT-244 149 9.99 1.10 1.37Canada 25 1822 127 146 .25 1.00161. 5.04 1.00Selkirk 1.00 149 .757" _.Canada<' 1646 1.73
Thatcher .158-121 --- 8.12 

-
U.S.A. 23 5.04 1.10 154

Justin 1075 127 163 4.58 9.52 
0 1.15

U.S.A. 15 854 123 1.00 151 1.75 1.65160 1.73 1.86 1.00 155 1,00, 1.16 

Statistical level ... i..i.ice" 
 2801 107 150 3.93 3.17 1.88 139 .97 1.12
Moffent 6f oCoefficient of variation 1V -517.3% -0:.5%7.05%-'1.0% 0. 5% -'0.~51Av.~1.0% 16.1% 17.3% 19.5% 5%: o %Standard error . 1.2% 42.8% 8.2%484 1.1 1.5 .63 .55 .37 1.7.ea. 42 .09difference" 5% 6 .gnificant 2.1 .89 .77 .52' 2.3 .38 .13

-Substited for Klein Rendidor 
" 

http:0:.5%7.05


"hemeans of 8 variables for teimiTAH55..Crrations between the means of9 variaies and the multiple reression of yield on 
Wheat -Yield Nurse7" grown at LyallpuV. PAKISTAN. 1964-65 ..  " -

Correlations (rI; d.f. 23 

MultipUle reresion 


-0 ..	 .776 

-	 8 "lndlepei~dent" variables 

-Sregreassionw N 
coef.(b) d.f. n-k-1= IC 

-3&.,Q9 5 -1.079Days to flowering 69 
-1.3958 -. 215Days to taturity 6,T*:,89*

-.

Stripe rust VXTT -. 31 m 02 '16 . .' -89.945 	 -1.800 
Leafrut 1 -.07-- >"14 .15 -. 06 - -39.757 -. 750
 

Stem rust # .20-- -. 07 -. 14 -. 04w= .62**.- 78.5342 .972.
 
- He!ght " .. 7l*.48* .32 .16 -. 02 -, ,--.07 - ."- -19.1143 -1.819 

Lodging -. 28' 
:, '.11 .. 05 -. 38 ' -. 04 4' 	 -. 22 ''.51**. -118.0 311 -,-.716 

-l1 .25 -.00 .78.8809. -. 536...
Shattering. VWT -,4 ___57* .6l** .02.: .18 

5%SignificantSignificant atat thethe 1% levellevel 



TABLE 56. Yield, agrono  and diseasIe data of the 25 varieties in the "jut nternatonal Spring Wheat Yield Nursery grown at T ab, PAKISTAN,
1964-65. Spi" We Yield N ...... grown t. .K 

" - Variety Yied., , m+. Days to StripeVarie.ty or cros n . +,.+r LefOrigin nIiber. ust .. ." eightkg/ha flowering rust l s .iHuseignVTt~ 

Penajmo'6 X+1 AX .- -Mexico 6' -4634Sonora 64 114M-o 101 420 17 1.00 1.00- ""' 122-7.561.58 1.00.Lerm Rojo 64A '- 99 + 1.00Mex4co 4 4019.Piti62 
2 3782 114Mexicol10.00 

Australia 17 ' 11 7.03j sibxGb 55 (White grain) Mexico 3618 116 3.05 2.1624 3571 140 -Triple Dirk 121 1.36 7.04Australia 8 1.00 99Nainazri 60 3287 116 3.31 1.56.' - 1.00 
Mexico 163 - ', 9.7419 3215Carazinho 115 3.35Brazil 12 1.00 122Nariflo 59 3121 117 6.39Colombia 11 2979 3.13 1.00 , _ 159 . _114 1.36 9.16Napo 63 1.00 147 '- 9.74Colombta 16 
 2979C-273 . 108 2.47akistan 1.94 '" 13014 4.67C-518 2881 114 1.58India 13 1.00 '1372695 9.16C-271 114 2.16Pakistan 1.56 124Bonsa 55 3 2624 109 1.36 9.63
Colombia is 3C9 1372624 9.7Gaboto 115 1.00 1.00Argentina 140Magnif 41 21 2364 118 9.99 
Argentina 1.00 1.001 2245 139CT-244 115 1.00 8.21
Canada 1.00 14525 2080 9.45Gia 144 132 6.00Egypt 1.00 1529 1963 7.61119 7.97 1.00 150 S.8:Justin U.S.A.Gabo 15 1891 136 1.36Egypt 1.00 162Crim 1654 6.69115. Australia 9.16 1.0020 1609 145115 9.999.99Thatcher 22 1.00 130U.S.A. 23 

1608 121 5.54 2.90
1277 1.00Selkirk 137 4.11 159 9.99Canada 3.69 1527 1135 9.88133 
 7.80 
 1.00 
 160 
 7.31' 

mean 2
Statistical level of significance 1 1
.2714 _33.Coefficient of variation . 18 , _-3.30,. .6 ~ .31.36, .0.5% 7.43Standard error 0.5%0.5% 0.5% (Only5.0% 0.645.1%Least significant difference,!5% .. 
1.3% 53.6% rep.)678 1.3 28.9

1.4 .73 2.04 
t d 

t55 1.8 2.10 1.03'='Substitu e for Klein Redid 3.02 
r 

http:122-7.56


TABLE 57. Correation betWeat the meaus of 6 variables and the multiple regression of yield on the means of 5 variables for the "1st Internatioali 
- :s~iInthO~ Yild'ursry"grown at Tarnab. PAKMTAN, 1964-85., -

Correlations (i) d.f. 23'

'"g Multiple regression 

:R" = .710 
5 "independent" variables 

.~constant term.9434.951-
-C ' Partia. 

to " " regression "t" 
coef.(b) d.f. - n-k-i 19 

Days .to flowering -. 59* " 
" 

-38.5658 -2.142* 
-Strlpe'rustV771 -. 65** .28 "-164.1525 -3.560** 
Leafrust Tx.1 
E]g-t " 

-;14 
-. 65** 

7.0 
53** 

-. 10 
.37 ;11 • 

-'124.,356 
-7.4239 -. 

-. 839 
613 

J. -ogn.42* %.17 .09 .23 .72 -59.2504 -. 918 

.* signiflca tat the 5%1evel " 

** = Significant at the I% level 



TABLE 58. Yield. agronomic and disease data of the 25 varieties in the "1st Internatonal Sr Wheat Yield Nursery' grwn at Pus (nih-r) rNDA-1964-65. Srn ha il usrA nt 

Variety or cross Origin 
Variety 
number 

Yield 
kg/ha 

Days to:
flowering maturity 

Lea 
rust-

Stem 
rust Height 

.w 
- 1000 granight 

.TripleDirkTraoe 
-GaboGiza 144 
NP 884 11* 
Bonza 55 
Carazinho 
C-273 
Pj sib x Gb 55 (Whitegrain) 
Giza 150 
Pitic 62 
CT-244 
Crim 
Penjamo 62 
Lerma 64 A 
Sonora 64 
Gahot 
C-518 
C-271 
Nainari 60 
Napo 63 
Magif 41 
Selkirk 
Narfio 59 
Justin 
Thatcher 

Australia"3041 
Australia .
Egypt 
nd1 .... 

C :Cc.mbia 
Brazil 
pakistan 
1LWxco 
Ebpt 
Mexico 

Canada 
U.S.A. 
Mexico 
Mexico 
Mexico 
Argentina 
India 
Pakistan 
Mexico 
Colombia 
Argentina .. 
Canada--
Colombia 
U.S.A. 
U.S.A. 

8 
20 

'2833 
17 

18 
12 
14 
24 
5 
2 

25 
22 

-4 
- 10 
- 21 

13 
3 

iq 
16 

. 1.. 
7 

11 
15 
23 

295 
- 732958 74 

8
2833 74 

2833 75 
2750 80 
2583 75 
2499 66 
2458 75 
2416 831 
2333 103
2250 91 " 

12249 68 
6. 2249 682166 67 

2166 52 
2168 84 
2083 81 
2000 77 
2000 81 
1916 54 
1833 .. 68 
1416 107 
1333 53 
1249 116 
"458 119 

. 

125127 
128
120 

1725 

135 
126 

120 
125 
136 

155 
13 
120 
120
117, 
111 
135 
135 
129 
131 
111 
126 
158 
112 
165 
170 

. 

.0 
2.0 
2.0
1.0 -

6.0 

2.0 
10.0 

10.0 
1.8 
2.0 

2.0 
-

8.0
6
2.0 

10.0 
2.0 

10.0 
10.0 
1.0 

10.0 

1.3 
1.0 
5.5 
3.3 

10.0 

2.0 

(Ito 10ll1 

2.010 
:.33 

1.0 
0 

2 0 
1.0 

E,8 
10 0 " 
2 ' 

--. " 
2.0 
1.0 
2.0 
9.5 
9.5 
1.0 
2.0 

2.0 
1.5 
2.0 

10.0 

10,0 

-
'131I 

.' 120- ' 14 

12.0. 

142 
27 

83 
115 
95 

116
119 

119* 
88 
31 
86 

121 

123 
120 
114 
104 

128 
117. 
102 
117 

112 

50;844.0 
489.842.0 

425 

37.8 
31042.4 

38.3 
41.6 
31.3 

30.833.. 

3....41.4 
38.4, 
38.4 
30.8 

42.3 
40.3 
45.0 
37.0 

44.5 
27.5 
43.4 
22.0 

18.3 

Mean 

Statistical level of a ignllicanceCoefficient of variation 
Standard error 
Least significant difference, .5% . -

2193 79 

0.5%(*-------os
18.9% 2.4% 
414 1.9 
583 -2.7 

131 

0.% 
1.8% 
2.4 
3.4 

--
4.6 

%-
30.7% 
1.4 
2.0 

4.0 

0 .5% 
24.2% 
1.0 
1.4 

113 

05% 
5.5% 
W2 
8.7 

. 
" 

37.6 

0.-
2.6% 
.96 

- 1.35 

-Converted from reaction type. e.g. R". ES etc.A-Substituted for Klein Rendidor 



TAB,,'59- Correlations between the means of 7 variables and the multiple regresslonof yield on the'7ini o l Ie~foithe "le-nrai 
-'- ... Spring WheatYield Nursery" grown at Pusa (Bihar). INDA, 1964-65. 

Correlittns r): d.f.. 23 " -

-" " +-:-" lMulleg~r4ession 

6"independent!' variables 
constant term i 7437.797 

Partial 
regression "t" 

coef.(b) d.f. n-k-1 18 

Dys tt.Llowering -.. 43*:. - 61.9888 1.936 
Days to maturity -. 51 .**.98* . -87.7329 -2.382* 
Leaf rust 

-Stem rust 
-. -. 

-. 25.- : 
-. 23 
-. 47* 

-. 16-
..5 

i 
- .35-

-36.8030 
28.3142 

-1.029 
.765 

Height. .15 .. 35 .34 -. 30 .22 7.6305 .930 
1000 grain wt. .62*' -. 76** -.79 -.08 -. 29 07- 14.9631 .538 

Signiflcantat the'5%level1... 

- *.: Significant at the 1% level 



TABLE 60. Yield, a n 

*1)DIA, 2964-65~ 

a-h5. in the . pring wheat Yield Nursery grown at New; m (Delhi. 

-Variety or cross . 

Sonora 64 
P sibx Gb 55 (Whitegrain)

-Pitlc 2 
'Lerma Eojo 64A 
Pejamo 62 
Napo 3 
Nainari 60 

GaboTriple Tirk 
C-271 

Maainf 41 
Carazinho 
CrimC-518 
C-273 
Narilo 59 
Giza 150 

GabotoGiza 144 
lein RendidorBonza t5 

Benza 55Colombia 
CT-244 

CuTt2n 
Tutcher 

Mean 
tatistical level of significance 

Coefficient of variation 
Standard errorLeast silgnficant lfferenice. 5% 

O ii,-.~ 

Mexico 
Mexico 
Mexico 
Mexico 
Mexico 
Colombia 
1rico 

AustraliaAustralia 
Pakistan 

Argentina 
Brazil 
U.S.A.ndi 
Pakistan 
Colombia 
Egypt 

Argentina 
EgyptArgentina 

Canada 

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

-

Variety-
nme 

10 -4821 
24 

2 
4. 
6 

16 
19 

208 
3 

1 
12 
22
13 
14 
11 

21 
917 

18 
7 

25 
15 
23 

-Yitd 
gh 

:4533 
4510 

:4366 
4342 
424? 
3938 

-35051333" 
3207 

"3193 
3158 
3123 
3110 
3098 

-2931 
2679 

2609 
2511
2476 
2464 
2344 

2177 
944 
130 

3133*u .
0.5%onl 

2.4% 
4% 

703991 

-' 

1000 grai 
-. weight 

39.2 
41.6 
27.4 
38.6 
36 

. 
38.4 

!39.8 
36.4 

'33.4 -
-44.4 
416 

34.8 
36 
33.8 
39.4 
42.4 
37.2 
35.4 

25.0 
39.6 
29.6 
30.4 
25.8 

23.4 
21.4 

.-.16.6 .. 

3. 
1 

(only 
rep.) 

-

-

.... 

" 

: 

2 

• r .. 8* 

r--*-.462
" 

3;912 4: .1543,(X) 

-'igl fi . 

F1% le at 



TABLE 61. Yield, agronomic d diease data of the 25 varieties in the "let lnternhtinnal Spring Wheat Yield Nursery" grown "atLndhi na.Punjab. 
:"INDIA':; 1954-_65:-' 

Vait o Variety YieldW Days to Stripe " Leaf Stem Height Lodg 

Variety.or cress . Orgin . mnumber, ..... >.-kglha -.... flowering ...- rust rust. rust c . 

Penjamo 62 Mexico 6 '5232 "7' F ' M T 103 10,,-

Lerma Rojo 64A Mexico 4 4955 1. -" F F T 103 10 " 

Pitic 62 Mexico 2 4877 108 F T T 112 -10 

Triple Dirk Australia 8 4721 .104-- M T M 138 20:, 
Magnlf 4l Argentina 1 4521 94' F _M T 132 10 
Napo 63 Colombia 16 4455 95- T , 'VHS T 112 25
Pj sib x Gb 55 (Whitegrain) Mexico 24 4399 l05 - VHS T1 94 20 

Nariflo 59 Colombia 11 4233 98 '" F '"VHS T 127 20 
Nainari 60 Mexico 19 4222 1O5 '

: 
M T T 119 - 10 

Sonora 64 Mexico - 10 4044 81'-' T T *F 91 10 _ 

Klein Rendidor Argentina 17 3694 115- F M 70T :120-.,., 
C-173 Pakistan 14 3610 100:. L 'ES ES 135 ',;' -
Gaboto Argentina 21 3499 113" F T T 125 " '-

Carazinho Brazil 12 3438 112 ' F ' T M 144 .90 
Bonza 55 Colombia ' 18 3305 104 L '' M T 139 -36-
Crim U.S.A. 22 3299 114"">-:-' L T F >:+7 -" 

C-518 India 13 3266 104 HS VHS, VHS '119 50 
C-271 Pakistan 3 3144 98" F VHS M 111'"" 20 
Giza 144 Egypt 9 2866 107 S Li L -140 - 10 

Gabo Australia'-" 20 2166 102: VHS -"''M -T 120 25 
Giza 150 Egypt '" 5 2027 106>' HS " M T 134 . 10 
Justin - U.S.A. 15 1644 128 " L MM -121 -90 
Selkirk Canada 7 1500 128 L T T 130 40 

CT-244 Canada 25 1444 129 HFS "' L. 125 B0"' 
Thatcher .... .. 722 .... 127 :'M .. V ..VS...JU.S.A. 23 - .. :-.15 

Mean .. . .. 341 ..... 107 .. 5.32! 
Siatistical level of significance 0.5% (only 1 (only 1 (only I 1(only I (only 1 (only- 1= 

Coefficient of variation 13.5% rep.) rep.) - rep.) rep.) rep.) rep.) 
Standard error 460 . ..
 

Least significant difference, 5% 548 " ' ,'"'' . .'' 

I/The yield of the local C 306 was 5199 kg/ha 

-/Meanof data transformed tovf W+ 

http:Variety.or


TABLE 62;. Correlations between the means of 4 variables and the multiple regression of yield on the means . .Spring Wbeat Yield of 3 variables for the "1st Internationaliursery" grown at Lucihiana, Punjah. rNIA 1964-65. 

Correlations (r): d.f. = 23 

V 

- -tie regression 
-~ 11 .518

3 "independent" variables
constant term 12234.000 

Partial 
regression 
coef. (b) d.f. * n-k-1 21 

Days to flowering. -. 71** -i2.4813 -3*579e
Height .-- .- -. 34. .35
Lodgingj -9.7363 - -. 670* :e.1- -. 42* .61* 3. 35191 -21.3901 

Significant at the 5% level
 
= Significant at the 1% level
 



TABLE 63. 	 Yield and agronomic data of the 25 varieties in the "1st International Spring Wheat Yield Nursery' grownat Wagg Wgga. N.S.W., 
AUSTRALIA. 1965. 

Variety Yild .Test wt. Days to: +-Height Lodging 
Variety or cross Ortigin '_,.,number .kg/ba - kg/bI flowering ems. -+ 

Pj sib xGb 55 (White grain) Mexico 24 2609 81.7 145 81 1.00 
Pitic 62 Mexico 2 2463 76.4 146 91 3.95 
Sonora 64 Mexico 10 2247 77.0 139 1.00 
Triple Dirk 
Gabo 

Australia 
Australia 

8 
20 

2222 
2214 

78.9 
78.7 

148-
140 1 

110 
7 . 

3.80 
4.19 

Nainari 60 
Penlamo 62 

Mexico 
Mexico 

19 
6 

2161 
2143 

77.6 
78.6 

141 
142 

-
-

.. 95,, 
85 

4.26 
1.56 

Caazinho flrazil 12 2107 77.3 - 144 <°';112 3.48 
Lerma Rojo 64A Mexico 4 2092 80.1 142 95 4.97 
Napo 63 Colombia 16 2078 73.9 139 i03 5.49 
C-271 Pakistan 3 2063 79.5 140 91 4.68 
Gtza 1 o 
Bonza 55 

Egypt 
Colombia 

5 
1 

2043 
.1974 

83.3 
75.5 

144 
141 

90 
110 

3.31 
5.06 

Crim U.S.A. 22 e188 77.6 147 113 3.05 
Klein Rendidor 
CT-244 

Argentina 
Canada 

17 
25 

1879
1875 

77.0
76.7 

141149 104105 4.642.16 

C-273 Pakistan 14 1817 82.3 141 100 2.73 
Gaboto Argentina 21 1801 79.2 147 111 4.12 
Giza 144 Egypt 9. 1790 79.8 147 105 2.73 
C-518 India 13 1770 82.6 142 89 3.31 
Justin U.S.A. 15 1735 77.0 152 - 103 2.73 
Narifto 59 Colombic. 11 1659 77.6 142 104 4.39 
Thatcher U.S.A. 23 1434 74.2 154 -101 1.00 
Magnif 41 
Selkirk 

Argentina 
Canada 

1 
7 

1325 
1286 

77.0 
71.7 

146 
153 

114. 
100 

4.3 -
.1.58 

Mean 197 78.0 19 99 -3.34 
Statistical level of significance 0. 5%.. (only - (onl-y0 5 --'.5 5...........

rep.) rep.) 4.3% . 6.7%. rCoefficient of variation ,0.9% 
4.3% .89 ..212Standard error .
 

Least significant difference, 5% 299 " 6.1 - 1.25
 



TABLE 64. 	 Correlations between the means of 5 variables and the multiple regression of yield on the means of 4 variablerSpring Wheat Yield Nursery" grown at Wagga Wagga, 
pr the "1stInternationa:

N.S.W., AUSTRALIA. 1968. ' • . 

Correlationsir,"df. -23 

As. q . Multiple reffiession 
R2 =".392 

e-- 4 "independ.nt" variables 

-.- i.Partial constant term . 3927.854 

regression "t" 
coef.(b) d.f. * n-k-x 20 

Testwt. -: 

Day's-to flowering 
Height 

Lodgio1i/Wi406 

.33 
-. 49 
-. 51** 

-. 31-
-. 28 

-. 01 
.36 

-. 46 .44*. 

15.9823 
-13.8212 
-13.873 

43-. 97*.......if 

" 
.737 
.643 
715 

- -

* Significant at the 5%level 
** Significant at the 1% level 



TABLE 65. Yield, agronomic and disease data of 25 varietLes In the "Iot International Spring Wheat Yield Nursery" grown at Waite Institute, 'AUSTRALIA,.. 
1966. 

Variety or cross Origin 
Variety
number 

Yield 
kg/ha 

Test wt. Days to: 
kg/hI 'flowering maturity 

Height
cis. 

Shattering 1000 grain
weight. 

ems. 

-.1tin82 . - . Mexico 2 1378 75.2 71 110 , , 57 1.00 30.9 
"Triple Dirk 
Napo 63 
Sonora 64 

Australia 
Colombia 
Mexico 

8 
16 
10 

1358 
i241 
1141 

77.2 
75.1 
75.5 

68 
67 
67 

112 .-
110 
110 , 

69 
59 
4-

1.00 
1.00 
136 

37.5 
30.5 
30.5 

C-273 Pakistan 14 1103 79.8 68 "1,1 63 1.00 34.8 
Pj sib x Gb 55 (White grain) 
Penjamo 62 
Gabo 

Mexico 
Mexico 
Australia--

24 
.6 
20 

1075 
1059 
1001 

77.3 
75.8 
75.8 

70 
68 
68 

_110.,: 59 
-110,- ,'-51;-: 
.110 -z... -.. 54. 

. 1.00 
1.18 
1.00 

32.3 
34.2 
33.8 

Nainari 60 Mexico 19 985 74.9 71 11 "::" '51" 1.00 34.5 
Giza 150 
Giza 144 
C-518 

Egypt 
Egypt 
India 

- 5 
9 

13 

902 
889 
888 

77.8 
77.0 
79.7 

:68-
71 

.68 

12.-
""1S 

113 

48: 
58. 
54-

" 1.00 
100 
100 

32.0 
35.0 
34.6 

Crim U.S.A. 22 823 77.3 -76 113 59 1.00 29.1 
Narifo 59 Colombia: 11 791 : 75.6 . 68 111 :59 ,1.00 33.5 
CT-244 Canada 25 791 75.8 77 114 52 1.00 30.0 
Bonza 55 Colombia 18 769 74.5 72 114 60 1.00 29.0 
Lerma Rojo 64A Mexico 4 763 75.8 - 69 o110 61 1.00 38.5 
Magnif41 Argentina 1 755 75.5 67 110 72 , 1.00 34.6 
C-271 Pakistan 3 687 77.3 67 110 54 2.26 .36.3 
Gaboto 
arazinho , 

Argentina 
Brazil ......... 

21 
12 

677 
624 

75.9 
74.1. . 

76 
76 

116 
.1-14-

59 
65 -

. 1.00 
1.00 

29.3 
31.1 

Selkirk Canada 7 541 75.8 82 .114 . 55 "1.75 29.0 
Thatcher 
Justin 

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

23 
15 

539 
486 

72.3 
75.7 

85 
85 -

119-
119 

. 54 
58 . 

1.75 
2.35 + -

24.7 
27.7 

Klein Rendidor Argentina 17 466 75.3 80 117 53 1.00 33.7 

Mean" 869 76.1 72 112 57 1.18 *323 
-


.... -,N.8 
Coefficient of variation -17.% 2.0% .4.8'. ' 
Standard error 150 1.5 .8 1.6 6.3 .77 .2.2 
Least significant difference.5 -..-. . . . 211.. - 2.1, ., . 1.1 2.3 8.9 1.08- . 3.1 

Statistical level of significance ".55 157.2.0 . -- 1.4% 0.5% 6.6.% 



TABLE 66. 	 Correlations between the means of 7 variables and the multiple regression of yi ld on the means of 6 varibles for the "ist Intentional SpringWheat Yield Nursery" grown at the Waite Institute, AUSTRALIA, 1966. 

Correlations (r); d.f.'=23 

a. I. ~Multiprres 
• m. ". 6 "Independent" variables 

a ~ cconstantterlrnS224.491. 
Q I Partial ...... .regression t" 

coef. (b) d.f.-.n-k-ITestwtwt. 	 11I30Days to flowering .69* - 45* 1.6 01 . 5Da to maturity 69* - .34 91 --Peig" -16.6606 - -. 825Height 	 .05
ShatteringV .04 -. 11 -. 05 	 -3.66.. .	 -1.084-. 45* --. 15 - :45* -i-37-- -;24, ...... 	 .50 .027 
- 1850 

1000 grain wt. 
.027 

34. .49 -. 70* -. .252 :.-.31 -23.0340' - '1.251 

* = Significant at the 5%level* Signiffi 	 t at the 1 level 



TABLE 67. 	 Overall means of yield. agronomic and disease data of the 25 varieties in the "lot International Spring Wheat Yield Nursery". 1954-65. The' 
number of 1ocationw, from which data was available differed between variables. 

Variety Yield Test wt. 1000 grain Days to: Beight Shattering Lodging Stripe rust LeafStem Septoria Frost 
Variety or cross Origin number kglhs kg/hl weight flowering maturity cms. V/7T A71 -Leaf Head rust rust VW1 , (scale)S•fle. 	 /~ /WX;-vX T 

Pitic 62,. Mexico 2 3526 72.7 33.0 97 147 94 1.32 3.33 3.63 5.72 3.31 2.27 4.94 1.58 
Nainari 60 Mexico 19 3422 74.9 40.3 94 144 102 1.26 2.88 4.43 6.22 1.67 3.01 4.68 1.16 
Penjamo 62 
Pj sibx Gb55 (White grain) 

Mexico 
Mexico 

6 
24 

3417 
3321 

76.9 
75.6 

38.8 
32.8 

90 
94 

140-
143 

89 
85 

2.10 
1.85 

2.20 
1.69 

3.24 
4.28 

5.84 
8.05 

1.64 
3.35 

2.02 
2.25 

3.74 
5.65 

1.00 
1.41 

Lerma Rojid 
Napo 63 

4A Mexico 
Colombia 

4 
16 

3253 
3221 

76.9 
76.1 

37.2 
36.1 

89 
84 

134 
138 

93 
101 

1.44 
2.34 

3.02 
2.50 

3.76 
1.80 

7.29 
1.00 

3.27 
5.64 

1.79 
1.38 

4.47 
4.48 

1.16 
1.16 

Bo. 552 Colombia 18 2821 74.3 34.8 96 146 114 1.67 5.42, 1.67 1.53 3.35 1.64 3.65 1.75 
Triple Dirk 
Nariflo 59 

Australia 
Colombia 

8 
11 

2812 
2800 

75.7 
77.0 

39.7 
36.9 

94 
89 

146 
140 

115 
105 

1.40 
3.62 

3.52 
4.90 

7.80 
1.68 

9.88 
1.20 

2.86 
2.77 

2.35 
2.33 

5.03 
4.12 

1.75 
1.50 

C-271 Pakistan 3 2719 75.4 39.0 89 142 99 1.85 4.33 1.565 3.48 5.59 7.16 6.13 2.75 
Sonora 64 Mexico 10 2718 75.2 32.9 ,. 83 136 77 2.69 1.30 5.49 9.99 2.75 2.16 6.25 1.66 
Gabo 
Klein Rendidori 

Australia 
Argentina 

20 
17 

2661 
2624 

72.1 
76.2 

34.7 
35.7 

92 
106 

143 
151 

98 
106 

1.25 
1.52 

2.44 
5.29 

8.70 
3.51 

8.62 
3.79 

2.24 
3.08 

3.50 
4.60 

5.17 
3.94 

1.58 
.62 

C-273 Pakistan 14 2624 80.1 39.3 91 143 109 1.13 4.90 1.66 2.33 3.53 6.04 5.85 2.41 
Magulf 41 Argentina 1 2623 77.1 39.8 9C 140 113 1.42 4.28 2.96 8.21 1.15 1.24 4.06 1.08 
Giza 150 
Gaboto 
Carazinho 

Egypt 
Argentina 
Brazil 

5 
21 
12 

2622 
2613 
2613 

77.7 
77.0 
76.0 

36.5 
29.8 
36.6 

92 
100 
100 

143 
148 
150 

102 
114 
117 

1.35 
1.80 
1.76 

4.00 
6.08 
6.15 

6.68 
2.48 
4.33 

9.06 
5.87 
5.92 

3.54 
1.19 
1.77 

2.37 
2.55 
3.88 

4.89 
3.15 
3.16 

2.16 
1.00 
1.66 

Giza 144 Egypt 9 2595 77.2 36.4 96 147 111 1.11 4.34 5.38 8.44 3.19 1.73 4.99 2.58 
C-518 India 13 2543 78.2 34.8 93 145 100 1.00 4.72 1.75 1.92 3.79 6.10 6.46 2.41 
Crim U.S.A. 22 2460 75.7 32.1 98 147 115 1.25 5.39 4.78 9.30 1.9R 1.16 4.62 1.75 
CT-244 Canada 25 2439 75.5 31.0 107 155 110 1.20 4.15- 3.47 4.97 1.57 1.76 4.46 1.66 
Selkirk Canada 7 1995 73.6 31.4 .... 108 152 115 1.65 2.87 2.70 2.01 3.02 1.54 3.88 1.66 
Justin U.S.A. 15 1966 74.6 28.0 110 155 114 , 2.00 3.42 1.73 1.85 2.58 1.79 4.17 2.00 
Thatcher U.S.A. 23 1641 72.7 24.6 111 156 114 1.31 4.20 3.36 4.57 6.16 2.62 4.12 1.91 

Mean 2722 75.8 34.9 96 145 105 1.65 3.88 3.71 5.48 3.00 2.75 .365 1.67 
Numberoflocations .......................... 34 19 - 23 -.----31- -21- 30 -- '10- 19-.. 18 "2 17 . 16 - 37--: 3 

*.Data from Klein Rendidor were only available from 30 locations 
3/Data from Bonza 55 were only available from 33 locations 



TABLE- ...Spring Wheat Yield Nursery", 1964-65. locations where both variables were measured for the "1st Internationa 
68. Correlations between the means of 14 i5-ables averaged over an 

Corielations (r) d.f. 23 

... ~ ,~ - L-..
I . ...
0 0 
- 5 0 0 

, +Testwt. .03 4 - - . 1000 grain wt. *58"* .52** 
+Srp ed -. 67**.-Days toutflowering -.-663** -3* -. 0 -40*1-.0 .4,-2 S -9 .8.2 :i
Days to maturity -. 55** -. 42* -. 64*i -.. 98**2

Height __Sg_.565* -.0 -. 15 58 **Shatterng V%--, .04.- .00 .04 -7.29 *.3Z. 19S.Lodginig VJ.1 -. 32, .28 -. 08 .34- .29 . ~72*. 11
 
.Striperust leanfotE--


Stripe rust, head vl% 
-. 22 -. OtO r59**-.1z -. .19:j.--.21T -. 67** -. 91** -. ,10** -. 14 -02 .-. 34 -- 28 - .39-- .84**Leaf rust VX-I -.19 -. 14 -. 22 -. 12Stem rust V-=I -06 -. 13 -. 13 -31 -. 36 -4*-. 25 .11 .13 -. 05 .18 .1..*5Septora~. -. 5 -2" -3 4*7_ -. 01. -. 13 -.10 -. 40* *43* -. 47* ?Jf .15 -23 - 1Frost. *- .24 .. 33-. 63* .0 -. 41* -. 20 - .11 1 -. 2 .2 -37-9 .1-. " 4 

*CSignificantat the 5% level
 
SSignificant at the 1%levelo 
 n
':TIData weenotincluded from Marcos .Tuarez, Argentiia' 

o e 
1 
mesred at the same locations 



TABLE 69. Predicted yield (kglha) and the number of "independent" variables invol-d'in the multiple regression of these estimates for the 25 varieties in 
International Spring Wheat Yield Nursery" grown at 34 locations, 1964-55. 

the "1st 

Var- ARGENTINA CHILE ECUA-COLOM-GUATE- MEXICO U.S.A. SOUTH ETHIOPIA SUDAN LIBYA CYPRUS 

Variety or cross iety Cas- Marcos Perga-Parani San- DOR BIA MALA CIAB CIAB Chapin- Davis, St.PauI AFRIC Debre Zeit Ed- Tripoli Prastio: 
- No. telar Juarez mino tiago Quito Tibaitatf Quezal- early late go Calif. Min.- Stellen- Darner 

tenango - bosch 

Magnif41 1 3231 3035 4290 2616 6780 1863 1469 1399 3986 3605 3087 2952 2936 3311 2317 1927 4631 3471 

',Pitic 62.. . 2 3345 2744 4410 2178 4671 3835 2324 1056 2985 3932 2907 4684 1580 3401 1933 2173 4631 3295 
C-271 ., 3 3104 a'075 3705 1927 4711 2097 2597 996 4255 5008 2399 4966 151 1745 1471 2362- 4210 3724 

Lerma-Rojo 64A 4 3283 2523 4149 2119 6921 606 4111 2060 2928 3869 4087 5138 2958 4022 2257 1669 4631 3442-
Giza 150 :-: 5 3795 26130 3987 .2345 4706 777 912 1158 2934 4085 1848 4332 2196 3033 2626 1911 4367 3377. 

Penjamo 62 6 399' 3024 4547 2585 6427 . 1292 3810 2078 3071 4378 3500 5709 2388 35955 2246 1810 4631 3553 
Selkirk 7 2tva2 2r66 2850 1738 5626 3794 2219 975 3187 3361 2348 2547 1813 1280 1858 1534 4631 327A 

Triple Dirk  " 8 3263 4886 3877 2742 4809 -87 235 596 3290 3068 1662 4676 1878 3631 2575 2201 4534 3524 
Giza 144 9 3479 2703 3246 2345 5701 522 1463 1115 3775 3570 2122 3410 2041 2749 2381 2264 4631 3477 

Sonora 64 10 3697 3183 4949 2135 5460 197 321 1026 3594 5361 2376 6039 1518 3272 2534 1262 4631 3407 

Nariflo 59 11 3111 3061 3902 2354 7227 3020 1894 2745 5068 4357 3264 3499 2101 3448 2353 1106 4631 3266 
Carazinho 12 3092 2812 3214 1947 5496 1253 1354 568 3378 2826 2299 4020 2144 2767 2444 2435 4631 3636 

C-518 13 3259 2490 3659 2007 5209 1806 1645 1032 4974 4878 1312 4000 1933 1326 1092 2195 4437 3389 

C-273 14 3246 2614 3220 2432 4939 2693 3133 1435 4464 4754 2786 4441 2039 2616 1440 2010 -469 3647 

Justin 15 2872 2227 2973 1837 5032 2403 958 178 32C8 3030 2221 3318 1949 1063 2020 889 4534 3254 

Napo 63 16 3150 2758 3872 2222 6281 5699 3929 2983 5172 5070 2994 4414 2121 3682 2531 1842 3945 3260 

lein Rendidor 17 3305 2080 3128 1915 6340 1331 632 1/ 2413 2496 j/ 3439 lj 3464 1/ 2284 4631 3307 
Bonza 55 18 2956 2559 3718 1967 7146 3813 2481 686 4267 4083 2718 3987 1364 3254 2037 1945 4631 3348 

Nainari60 19 3488 3271 4011 2612 6528 1448 2989 1159 3134 3858 2943 3915 1791 4127 1978 2511 4631 3501 

Gabo 20 3058 2637 4649 2377 4903 417 1040 705 3190 3827 1564 4564 1114 3596 2390 2256 4631 3465 
Gaboto 21 3106 2610 3310 2197 5909 2111 1106 229 4217 33s8 2283 3617 2250 2687 2098 1714 4631 3025 

Crim 22 3096 2801 3581 2398 5280 470 -234 582 3819 3758 3297 3035 1939 3001 2186 1846 4631 3184 
Thatcher. 23 2166 1879 2450 1480 4328 553 530 221 2954 2485 1225 2718 1581 1332 1704 1127 2984 2914 

PjsibxGbSS(white g.)24 3480 2670 4370 2175 5132 725 2179 877 3366 3857 3303 5030 2191 3366 2050 1682 4340 3254 

CT-244 25 3271 2943 3104 1976 583U 1447 1967 664 3622 3366 2356 2595 1.,58 *2289 2156 1727 4631 3284 

Number of "Independent" ... . . 

variables used 7 9 7 10 6 10 10 11 5 6 8 7 6 9 7. 4 1 2 

i-No data available 



TABLE 269.(cintinued) 

Va- SAUDI
Variety orcross lety ARABIA 

No. h 

Magnif 41 1 3217 
Pitic 62 2 2573 
C-271 3 3364 
Lerma Rojo 64A 4 2810 
Giza 150 5 2811 
Penjamo 62 6 2565 
Selkirk 7 295 
Triple Dirk 8 3795 
Giza 144 9 3087 
Sonora 64 10 2071 
Nariflo 59 11 2696 
Carazinho 12 3536 
C-518 13 3190 
C-273 4 3382 
Justi 1£ 2410 
Napo 63 16 2861 
Klon Rendidor 17 3203 
Boaza 55 18 j/
Nairmri 60 19 "3337 
Gabo 20 3308 
Gaboto 21 2515 
Crim '7 3270 
Thatcher 23 2254 
Pj L hxGb55(white) 24 2540 
CT-2-4 25 2805 

JORDAN SYRIA 
Deir Kiarabo 
AllaPua 

3273 3565 
3658 4094 
3975 4311 
3702 4025 
2827 4035 
3825 4578 
3532 3209 
3525 4291 
3323 3741 
3209 4174 
1980 3404 

3207 3594 
3367 4423 
3215 4193 
2854 2818 
2019 3836 
3605 4039 
2818 3410 
3609 4293 
2879 4326 
2832 3004 
232b 3858 
3352 2799 
2796 4083 
3050 3353 

LEBANON 
Beirut 

1938 
1789 
1998 
1789 
1780 
2066 
1448 
1755 
1640 
1610 
1763 

1737 
1396 
1676 
1456 
2149 
2018 
1725 
1930 

2126 
1814 
1977 
1448 
1797 
1755 

TURKEY RUMANIA 
Eskisehir Brasov 

2581 2878 
3181 2682 
2856 1447 
2891 1870 
1873 1853 
2893 2234 
2555 2568 
2496 2197 
1661 2524 
2243 1760
2420 1861 

2561 20197 
2073 1382 
1656 1653 
2349 2464 
2493 1786 
2842 2584 
2909 2448 
2788 2432 
2535 1870 
2496 2201 
1927 2583 
2029 1096 
2625 2172 
1846 2045 

IRA IRAN 
Baghdad Ahwaz 

1683 2194 
1606 1945 
2238 2471 
1891 2105 
2095 1773 
1810 2116 
898 1765 
1888 2970 
1861 2119 
2177 18481505 2180 

1641 2166 
1764 2067 
1984 1984 
847 1485 

1568 2126 
15PI 2093 
1867 1878 
2036 2154 
1463 2739 
1133 1603 
1327 1946 
865 1367 

1394 2473 
!268 1702 

PAKISTAN 
Tand,_ LyalpurTaab Pusa 

3346 2748 3075 2274 
3877 3798 3397 1818 
2394 3646 2921 2261 
3846 3754 3801 2538 
3228 2416 170'J 2640 
3328 3742 3418 2269 
461 1591 1272 1576 
2578 2640 2425 2722 
3127 2415 1735 2724 
2726 4505 4151 18251657 3053 3041 2177 

2343 2461 2571 2196 
1939 2937 2989 2080 
2296 2758 3115 2494 
531 2052 2222 1487 

3526 3176 3373 2126 
839 3511 2756 3019 

3122 2562 3080 2435 
3412 2838 3043 2534 
3525 2471 2109 2585 
2761 2491 3078 2189 
2277 2443 1962 2273 
1085 1113 1305 921 
4144 3364 3616 1897 
2367 1542 1677 1759 

INDIA 
New Lud-

hiana 

(Delhi)' 

3202 4207 
2490 3387 
3856 4149 
3567 4055 
3260 3318 
3548 4272 
2337 1829 
4125 3451 
3663 3187 
3625 55493433 3993 

3375 2919 
3644 3691 
3933 3791 
1914 1983 
3683 4368 
2702 2911 
2779 3463 
3356 3537 
3067 3782 
2260 2980 
3106 2688 
1452 1927 
3856 3780 
2106 1860 

AUSTRA --A 
Wagga Waite 
Wagga 

1744 1025 
2042 1017 
2203 840 
2139 '890 
2160 1023 
2110 987 
1636 643 
1788 869 
1833 843 
2334 10541949 1006 

1770 763 
2190 962 
2022 1044 
1743 364 
1996 1100 
1970 537 
1886 903 
2085 898 
2057 1019 
1800 753 
1707 890 
1627 459 
2149 1045 
1730 796 

iea_. 

2936 94 
2924 05 

-2871.'56' 
-31307 

. 
6 

- -2643.08 

'3198.1 
-2319.76 
2731. 62 
2661"09 
2935.97289779 

2625 09 
268874 
2869.82 
2147.21 
3179.74 
2699.20 
2855.91 
3004.91 
2713.061 
2539.65 
2512.74 

1756.76 . 
2876.56 

2368.15 

-

Number of "iuzdependent"variables used 

I!No data available.. 

5 8 II 3 12 I1 5 8 8 8 5 6 . 1 3 4 6 



TABLE 70. The differences (kg/ha) between observed and calculated yields (observed-calculated) for the 25 varieties in the 'ist Internatinal Spring Wheat Yield Nursery
1964-65. 

Var- ECLA-COLO.I- GUATE- MEXICO US.A. SOUTH ETHIOPIA SUDAN LIBYA CYPRZUSI 

Variety or, cross iets 
o. 

'as- Marcos 
rtiago 

Perga- FPa San- -DOR 
Qito T 

IA MALA 
Quezal-
ten.ango 

ACLNBCIAB Chapin- Davis. 
go Calif. 

St.Pau.,AFRICA Debre zeit 
Min. Stelle-

bosch 

Ed-
Darner 

Tripoii pr 

Magnif 41 
Pitic 62 
C-271 
Lerom Rojo 64A 
Gija 150 
Penjamo 62 
Selkirk 

I 
2 
3 
4 
6 
6 
7 

-273 
971 

-322 
-259 
-479 
-42 

-286 

-186 
339 
241 

-1299 
3 

308 
-355 

-1041 
831 

-531 
-716 
-372 
-232 
-318 

-75 
422 

-119 
39 

104 
-352 

-98 

-q40 
308 

-799 
957 
326 
-29 

-445 

-480 
-45 
354 
-24 

-202 
-1 

-1686 

-440 
-587 
-532 

100 
-142 

" 
-E,. 

-157 
158 
226 
214 

-31-
-149 
-95 

-479 
2406 

52 
-704 

506 
411 

-854 

803 
366 
633 

-178 
22 

338 
-162 

-76 
-246 
-6q 

-45 
11 

138 
71 

339 
690 
42 

-331 
42 

231 
-648 

-8os 
586 

-388 
704 

-942 
186 

-217 

-267 
194 
231 

-775 
813 
382 

-199 

-284 
-51 

-272 
-179 
-643 

168 
-268 

-249 
425 
326 
542 
496 

-215 
-151 

-967 
1880 
1118 
1132 
961 
465 

-1062 

-642 
1288 

-- 853 
731 
461 
563 

-761 
Triple Dirk 
Giza 144 
Sonora 64 
Narifto 59 
Carazinho 
C-518 
C-273 
Justin 

8 
. 

10 
11 
12 
13 
14 
15 

-81 
145 

-648 
446 
149 

-2H4 
5j 

-3.3 

-36 

-3 
-350 

71 
246 

-458 
-!82 
-36 

105 

203 
300 

56 
Col 

-1018 
-4 

-5t8 

-18 
-96 
15 

-46 
211 

-191 
-66 

-113 

-26C 
744 

-628 
-612 
587 

6 
48 
213 

283 
1 

-75 
796 

-840 
-275 

-1211 
1700 

-73 
-339 
-80 

-212 
58 

116 
-217 
-171 

42 
-328 
-276 

-10 
-143 
-440 

117 
96 

-1132 -144 -71 
-34 479 -282 

-10!2 -820 -18 
506 -608 582 

-1029 131 -265 
-309 -29 -1." 
394 -430 -290 

-452 -456 204 

-93 
-394 

i8 
-233 
262 

-943 
-875 
890 

258 
-188 

465 
145 
-83 

-797 
-500 

233 

-26!J 
164 

-142 
-198 

154 
228 

-673 
-259 

310 
-707 
-209 

53 
-54 

-209 
-185 
-208 

-338 
-93 
76 

-409 
-1094 

380 
120 
57 

204 
834 

-1061 
-432 
-170 

42 
-591 

-2255 

-33 
-73 
859 

-728 
-359 
187 

-747 
-325 

Napo 63 
Klein Rendidor 

oaza 55 
Nainari 60 
Gabo 

16 
17 
18 
19 
20 

338 
11) 
21 

245 
133 

166 
-39 

-151 
-155 

g7 

910 
346 
123 
605 

-416 

-73 
-57 

-201 
387 
-28 

605 
-86 

-477 
896 

-595 

438 
-377 

39 
758 
-77 

353 
-3 

-28 
806 
426 

109 
If 
51 

552 
4 

-106 
61 

982 
965 

-574 

279Q 
-180 

208 
224 
-45 

2 
j 
27 

659 
-38 

-157 
18 
-4 

400 
-5 

-255 
/ 

-92 
133 

10 

-702 
-459 

-94 
41 

342 

95 
L/ 

-109 
890 
401 

-837 
488 

28 
.102 

-2 

710 
-428 
-129 
1414 

818 

38 
-1-24 
-157 
822 

565 
Gaboto 
Crim 
Thatcher 
PjsibxGbSS(wbiteg.) 
CT-244 

21 
22 
23 
24 
25 

251 
20 

-167 
211 
203 

440 
398 

-213 
313 

57 

356 
-123 
-108 
587 
334 

261 
-257 
-30 
41 

340 

-351 
248 

-221 
51 
77 

726 
-389 
375 

-165 
473 

797 
467 

I1 
529 

-368 

315 
256 

-118 
138 

-248 

-168 836 
-70 -917 

54 -386 
34' 251 
244 -217 

-3 
-406 
641 
177 
-33 

-526 
1180 
-469 

319 
246 

-29 
132 

-168 
-228 

143 

211 
-313 

-58 
1816 
-166 

-50 
292 
204 
945 

68 

-163 
-111 

III. 
-53 

- 565 

-215 
-824 
-818_ 
1449 

-2076 

- -11 
-369 
-526 
1267 

121 

Number of "independent" . .. . .. .
variables used 7 9 7 10 6 10 10 11 5 6 8 7 6 9 7 4 1 2 

JNo data available 



TABLE 70. (continued) 

Variety or cross 
Var- SAUDI JORDAN SYRIA LEBANON
iety ARABIA Deir Kjarabo Beirut 

No. Khaxj Ala 

TURKEY RUMANIA
Eskisehir Brasov 

I IRAN, PAKISTANBaghdad AhwTan-LylprTab 

jam 

INDIAPuss New Lud-

(Bihar) Puss hiana(Delhi 

AUSTRALIAWagga Waite 

Wagga 

Mean(34locations) 

Magnif41 1 
Pitic 62 2 
C-271 3 
Lerma Rojo 64A 4 
Giza 150 5 
Penjamo62 6 
Selkirk 7 
Triple Dirk 8 
Giza 144 9 
Sonora 64 10 
Nariho S9 11 
Carazinho i2 
C-518 13 
C-273 14 
Justin 15 
Napo 63 16 
Klein Rendidor 17 
Bonza 55 18 
Na-i 60 19 
Gabo 20 
Gaboto 21 
Crim 22 
Thatcher 23 
isibzGb5(whiteg. 4 

CT-244 25 

-1126 

817 
902 

56 
305 

13M1 
-1979 

-229 
-363 
-814 

-1339 
230 

1526 
-25 

-178 
-812 
287 
j 
233 
-942 

-390 
-688 
95 

655 
1177 

-569 

723 
-443 

109 
272 
-21 

51 
382 

-432 
-764 

28 
5 

57 
-266 
-417 
-70 

-136 
-77 
232 
120 

176 
-80 
480 
711 
-72 

-380 

843 
-90 
191 
209 
65 

-738 
139 
542 

-589 

53 
-440 
-321 
-260 
-229 
619 

-285 
445 
290 
-691 

159 
-217 
115 
372 
199 

-133 

391 
-299 
137 

-215 
-101 
-127 
449 

-370 
400 

226 
-277 
-347 
-235 
214 
208 

-436 
-213 
375 
68 

-240 
52 

234 
373 

-131 

-540 

452 
-674 
408 

18 
102 

-531 
. -122 

-87 
48 

42 
47 

151 
260 
200 
323 

-601 
170 
595 

-748 

321 
-

-371 
316 
278 

20 

744 
-270 

195 
-96 
323 
109 
-13 

-471 
-77 
126 
136 

-566 
-24 
-551 

263 
-367 
-89 
201 
-33 

21 
-169 
515 
42 

290 

-117 

397 
-122 
121 
266 
35 

502 
53 
26 

-219 
-339 
-88 
90 

-289 
-360 
-285 
168 
41 
-20 
290 

-34 
222 
-262 
175 

-252 

-537 

538 
-30 
236 
327 

-350 
-265 
-37 

-37 
-599 

119 
-283 

566 
-735 
-194 
-201 
-68 
321 
146 
77 

-28 
112 
215 
434 
273 

-84 

339 
-125 
-63 
248 
622 
438 
377 

-6 
-550 
802 
141 

-1 
-404 

177 
-1210 

36 
-805 

87 
258 

-349 
-386 
-494 
773 
-121 

-26 

-315 
-322 
395 

-263 
121 

55 
495 

54 
-548 

-520 
261 
263 

92 
-1199 

370 
-92 

-409 
211 
-2 

137 
27 

-38 
975 
279 

-830 

385 
-297 
218 
-49 

1216 
-137 

861 
228 

-131 
-62 
550 

-294 
-255 
-331 
-394 
862 
-455 
172 
-500 

-713 
-355 
-28 
-85 
403 

-441 

598 
-262 
-372 
-182 

-20 
-160 
319 
109 
341 

-844 
554 

3 
89 

-238 
-210 
-187 
398 
-535 
373 

-23 
-23 
-463 
602 
574 

-9 314 
2019 1489 
-649 -1005 
799 900 

-580 -1291 
793 960 

8 -329 
-788 1270 

-1152 -321 
1196 -1505 
-502 239 
-217 519 
-%34 -425 
-835 -181 
-969 -339 

564 87 
-226 782 
-315 -158 
580 685 
437 -1616 

349 519 
17 411 

-723 -1206 
667 619 
71 -416 

-419 

421 
-140 
-47 

-117 
33 

-350 
434 
-42 
-87 

-290 
337 

-420 
-205 

-8 
82 

-92 
88 
76 

156 

1 
179 
193 
460 
145 

-269 

361 
-154 
-127 
-121 

72 
-102 
488 
46 
86 

-215 
-139 
-74 

58 
122 
141 
-71 

-134 
87 

-18 

-76 
-68 
80 
30 
-5 

-313.76 

601.09 
-152.18 

122.50 
-21.15 
218.71 

-a25.09 
80.50 

-65.97 
-217.59 
-97.32 
-11.82 

-136.44 
-246-00 
-181.44 

41.41 
-74.90 
-34.88 
416.65 
-51.94 

73.74 
-53.21 

-104.26 
444.94 
72.8? 

Number of "independent"variables used 5 8 11 3 12 11 5 5 6 1 3 4 6 

!'No data aailable 




