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Summary

Uniformity of new varieties for quantitative charagstics is usually checked using the
COYU (combined over years uniformity) method aftellecting results from three years of trials.
There are some other possibilities of testing unifty as indicated for example in papers by
Zawieja and Pilarczyk (2005, 2006, 200) these papers the conclusions concerning unifgrmi
of rye varieties based on the UNIF (COYU) approacti an the Bennett's test were compared.
The conclusions were generally similar but in saases differences appeared.

All our previous studies were limited to one spsdiwinter rye). The potential user of this
new approach, the international organization UP®\interested in checking usefulness of pro-
posed test for wider set of species, see docum@ft2b/8. This document and a paper by
Zawieja and Pilarczyk (2007) were aimed at explanaif there was a relationship between the
degree of correlation between levels of expressfasharacteristics and log transformed values of
standard deviations, and decisions concerning mimifgp supported by the two mentioned meth-
ods. It was also suggested to apply McNemar's (Mahle 1947) test instead of a test of inde-
pendence. In this document these problems areesskelt again with the use of DUS data for
oilseed rape varieties.
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1. Introduction

Every new variety of any cultivated crop beforengeireleased and entered
to market must prove its distinctness, uniformihd astability (DUS). Unifor-
mity means that plant to plant variability for thedriety must not exceed such
variability observed for all already existing vdigs (varieties of common
knowledge).

Decisions concerning DUS are based on data of {grelenhouse as well)
trials performed usually at one location for thggars. One of officially ac-
cepted and promoted methods of checking uniforfoitycross-pollinated varie-
ties is so-called COYU (combined over years uniity)mrmethod. In this ap-
proach, the log transformed (and adjusted by moawveyage method), values
of standard deviations of new varieties are congpavigh similar (averaged)
values calculated for established varieties treatedtandards. Such compari-
sons are made for all characteristics observeddquned) in DUS trials. If va-
lues for the new (candidate) do not exceed siguifly the average values of
“old” varieties (forming so-called reference sety fall characteristics under
consideration, the new variety is accepted andénext cycles it can be in-
cluded in the set of reference varieties.

Because sample standard deviations sometimes depetig levels of ex-
pression of the characteristic under considerasimme additional procedures
have been elaborated to remove these influencesCOYU method is used in
majority member states of UPOV. It is a slighthpbkticated method. A po-
ssible alternative is the application of a littléfetent measure of uniformity
based on coefficient of variation, see Zawieja Bildrczyk (2005, 2006, 2007).
Equality of coefficients of variation of the newaidate) variety and of the
varieties belonging to the reference set can biedessing the Bennett test,
which is much simpler than COYU. The aim of thesgm@ paper is to compare
decisions concerning uniformity of varieties sugedrby the two mentioned
method. The method was applied to a set of thraesydata of oilseed rape.
Because conclusions concerning uniformity werehglygdifferent it was sug-
gested to check if these discrepancies are retatexisting relationships be-
tween levels of expression of observed characiesisind values of (log trans-
formed) standard deviations. This document deals with this problem.
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2. Data

The data from DUS trials for oilseed rape varietlesng the period 2006-
2008 at experimental station Stupia Wiekkae used.Data concern 221, 230
and 314 cross-pollinated varieties tested in y€fi62 2007 and 2008 respec-
tively. However only a subset of 83 established (old)etas and six candidate
varieties are included in the considerations is ff@per.

There were 12 measured (quantitative) charactesistiamely (characteris-
tic codes taken from UPQOV Test Guidelines) and aslditional characteris-
tics coded here as X1 and X2:

02 - Cotyledon: height, 03 — Cotyledon: width, 1®lant: height (at full
flowering), 17 — Plant: total length including sibeanches, 08 — Leaf: length
(blade and petiole), 09 — Leaf: width (widest ppifb — Leaf: number of lobes
(fully developed leaf), X1 — Leaf: length of petoll3 — Flower: length of pe-
tals, 14 — Flower: width of petals, 18 — Siliquangth (between peduncle and
beak), 19 — Siliqua: length of beak, 20 — Siligesgth of peduncle, X2 — Sili-
qua: width. All the investigation were performesing mean values and stan-
dard deviations calculated over 30 single plantsuneements

To have an orthogonal (complete) set of data fiomeet years of trials, only
a subset of six new (candidate) varieesl subset B3 old varieties ( forming
the reference set), were taken into consideratidany other characteristics
were also observedut because they were qualitative in nature, thesevex-
cluded from statistical analysis.

3. The method

In order to check if there were relationships bemvenean values and stan-
dard deviations the analysis of regression wasieghpBefore application of
analysis of regression of standard deviations oarmalues, the standard de-
viations sy were transformed using lag(+1) transformation. That is the same
transformation as used in COYU (see Talbot 200Qr@gch. The statistical
significance of regression was checked and coeffisi of determination were
calculated for all characteristics. In order todfian explanation for the discre-
pancies between decisions concerning uniformitgmily two methods under
comparisons the following approach was applied.
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The data were analyzed twice: firstly using COYUmmach and secondly
using the Bennett's method. The same levels ofifsignce for these two
methods were used. For every of considered chaistate the number of uni-
versally positive conclusions (acceptance of vargg uniform) and negative
conclusions (rejecting of variety as non-uniformjass all characteristics was
counted. Next, the two by two contingency tableserformed, with two rows
reflecting decisions taken by COYU method and wviitlo columns reflecting
conclusions supported by Bennett test. For thédedahe McNemar’s test was
applied, McNemar(1947).

If n;;andny, are the numbers of cases that two methods unagparison
resulted in the same conclusions concerning unifgramd lack of uniformity,
and respectivelyp and n; thenumber of casewith contradictory conclusions,
the hypothesis tested was of the form

Ho : Ny, =Ny, against alternative Hny; # n,. The McNemar statistic takes a form
Q, =(n, —n,)?/(ny, +n,,) and is distributed g& with one degree of freedom.

4. The results

The described above method was applied to oilsseel data. As mentioned
earlier, the data were analysed twice. The proee@®YU of DUST package
(see Weatherup 1992), was applied first, followedrmlysis of the same data using
the Bennett's test for coefficients of variatiordafinally, the conclusions on uni-
formity were compared on a characteristic by charestic basis.

An additional difficulty in the analysis of thesatd appeared. Namely for
the majority of varieties belonging to the refererset a lack of uniformity for
at least one characteristic was detected. So wpplyiag the Bennett’s test,
such varieties were excluded from the referencedes means that the uni-
formity of each candidate variety was checked ajagnsometimes different
(for different characteristics) set of ten varistieith the closest mean values
but after excluding non-uniform cases.

When uniformity tests were performed at the levél10the conclusions
were exactly the same for the two methods undempeoison i.e. all six candi-
date varieties were considered to be uniform fobcahsidered characteristics.
Some differences appeared when testing was peribanéhe level 0.05. The
results are collected in Table 1.
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The decisions do not differ significantly (see enaail a-levels). For eight
characteristics both method declared all candidatéeties uniform. For the
remaining six characteristics the COYU again dedaall candidates uniform
but after application of the Bennett's test fivendidates were declared uni-
form (not necessarily the same for all charactesjtone being declared non-
uniform. Such a situation occured for two charasties (X1 and 20), for which
a significant regression of standard deviationsme@an values was detected.
Even though the decisions supported by the COYU Beudnett's test were
statistically the same, the COYU method seems &ligktly more tolerant than
the Bennett's test.

In a previous comparisons with the use of rye @aaémers Zawieja and Pi-
larczyk (2005, 2006, 2007)) the situations washsljgdifferent. The conclu-
sions were also statistically indistinct but thenBett's approach was slightly
more tolerant.

Table 1. The comparison of decisions concerning uniforrttiégted by McNemar test) given by
COYU and by Bennett's test, both applied at 0.05lleve

Significance
- Number
of regression of - Number .
. Coefficient of accepted as Emupirical
._..|standard deviéong .~ .| of accepted " . ;
Characteristi¢ of determinatior o uniform varie- _ level of the
on mean values in percentage varieties ties by McNemar test
- empiricala - by COYU Bennett's tes
level

02 0.3976 0.82 6 6 -
03 0.4245 0.73 6 6 -
16 0.0620 3.95 6 5 0.3173
17 0.2365 1.61 6 6 -
08 0.9437 0.01 6 6 -
09 0.0215 5.93 6 5 0.3173
06 0.9100 0.01 6 5 0.3173
X1 0.0048** 8.78 6 5 0.3173
13 0.0385 4.83 6 6 -
14 0.8311 0.05 6 6 -
18 0.1945 1.93 6 5 0.3173
19 0.8001 0.07 6 6 -
20 0.0000** 33.65 6 5 0.3173
X2 0.6941 0.18 6 6 -
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When an overall hypothesis (including all 14 chseastics) was tested,
the COYU method declared all six candidate vargeteebe uniform while the
application of the Bennett's test resulted in al@@tion that two of those were
uniform. These decisions were statistically nottidés when compared (by
McNemar test) at 0.01 level but distinct when dékel was applied.

5. Comments and conclusions

The performed analysis of oilseed rape data fraimiaf DUS trials in Po-
land showed that there was a statistically sigaificrelationship between
means and (between-plants) standard deviation®rity two characteristics
(X1 - length of petiole of leaf, 20 — length of pedle of siliqua) only. How-
ever the coefficients of determination were lowsgectively 9% and 34%) for
these two characteristics. it means that the mettfi@dljusting of standard de-
viation used in the COYU method is ineffective fomjority of considered
characteristic.

The COYU and Bennett's methods declared (on a chenmatic by charac-
teristic basis) exactly the same varieties unifevhen tests were performed at
0.01 level. At 0.05 level the decisions were sligiibut not significantly) dif-
ferent. Namely the COYU method declared all sixiatags uniform while the
Bennet's method indicated that only two of them an&gorm. These decision
do not differ statistically while tested by Mc Nentast ato = 0.01 level.

When overall conclusions (across all charactegyticere compared, they
were statistically indistinct when tested @t0.01 level but distinct when
0=0.05 level was used

For winter rye data (see Zawieja and Pilarczyk 802006, 2007) the
Bennett's test was slightly more tolerant than COVYllhe reverse situation
appeared to be the case for oilseed rape data.

Further comparisons with use other data are netdednclude more ge-
nerally about behaviour of these two approachabdaesting of varietal uni-
formity.
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RZEPAK OZIMY — POROWNANIE DECYZJI DOTYCZ ACYCH
WYROWNANIA ODMIAN PRZY UZYCIU METODY COYU
| METODY BENNETTA

Streszczenie

Sprawdzanievyrownania nowych odmian (dla cech sitiowych) wykonuje s zwykle po
trzech latach dawiadczé stosujc metog COYU. W pracach Zawieji i Pilarczyka (2005, 2006,
2007) zaproponowano inmmetod; testowania wyréwnania odmian.

W tych pracach poréwnano meto@0OYU oraz metog wykorzystujca test Bennetta. Metody
te stosowano do danych empirycznych detygeh odmianzyta ozimego. Podejmowane w obu
metodach decyzje byly podobne, jediakw niektorych przypadkach, pojawiaty grobne rénice.

Dotychczasowe badania poréwnawcze byly wykonamg pryciu danych dla jednego ga-
tunku. Podczas obrad Grupy Roboczej organizacji UPfihteresowano ginowa metod
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sprawdzania wyréwnania oraz zasugerowano wykonamigdwnania tych dwéch metod przy
uzyciu danych déwiadczalnych innego gatunku. Dodatkowym celem tecp jest sprawdzenie
czy istnieje zalenos¢ pomigdzy stopniem korelacji poziomu ekspresji cechyansiformowanym
(za pomog logarytmy naturalnego) odchyleniem standardowyndeayzjami dotyczymi wy-
réwnania opartymi o dwie wspomniane metody. Wszgsthzwaania przeprowadzono wykorzy-
stujac wyniki bada doswiadczalnych z odmianami rzepaku ozimego.

Stowa kluczowe:metoda COYU, metoda Bennett'a, OWT, rzepak ozimypwpanie
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