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Summary

In a paper the problem of number of measuremenBBUS (distinctness, uniformity and
stability) trials on amenity varieties of perennigégrass is discussed. The results of five trials
performed in the period 2005-2009 at Variety Teptiixperimental Station at Stupia Wielka are
used. The results are analyzed twice using stanolackdure for this type of trials. In the first
analysis all data were used whereas in the seamagisés data were randomly excluded, then the
analysis was performed on 50% of original dataaRmthe decisions about distinctness in these
analyses were compared.
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1. Introduction

Each new variety (of each crop) before its reditra(e.g. in National List
of Varieties, or European Common Catalogue) hashtmw that it is distinct
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from all other varieties, has to be sufficientlyifarm and has to be stable (must
fulfill DUS requirements). In Poland DUS trialseazonducted by The Research
Centre for Cultivar Testing. Positive decisiongj{stration candidate as variety)
are usually taken after two or three years ofitripl Trials for every crop are
performed each year at one (the same) experimstattibn. An early negative
decision can sometimes be taken after one year waeety is very far from
fulfilling DUS requirements. Trials on all grassase planned in randomized
complete block design in six replicates. The measents are performed for ten
randomly chosen plants from each plots, so findisre are 60 measurements
for each characteristic, independently of the \mlitst between plants. The list
of compulsory and optional characteristics for dages associated with UPOV
(International Union for the Protection of New \&res of Plants) can be found
in so-called TG (Technical Guidelines) documenssiésl by this international
organization. For perennial ryegrass all basicirequents are given in TGP/4/8
(2006). Candidate variety must be distinct fromagiiler (commonly cultivated)
known varieties. Significant difference for one wweristic fulfills this
requirement. Variety must be sufficiently uniforor fall characteristics used in
testing distinctness. For self-fertilizing cropstiictness can be often revealed
visually. For cross-fertilizing crop (e.g. for gsas) distinctness is usually
verified with use biometrical measurements andssiedl methods. In single
trials (results from one location and year) the pavarieties is declared distinct
if (for at least one characteristic) the differefiedween them is larger than the
least significant difference (LSD) at appropriatgngicance level. The LSD
values are calculated with use the mean squar@lérerror in randomized
complete block design with six replicates and mibran one measurements
within each plot. For important (from economicalrmaf view) crops apart of
DUS trials, additional VCU (value for cultivatioma@ use) experiments are also
conducted. So candidate variety must fulfill notydDUS requirements but also
VCU requirements. Both DUS and VCU trials are exgpem and long lasting.
Therefore within UPOV ( see e.g. document TWC/26ihd TWC/29/26) and
also within particular countries some attemptsmifroizing are undertaken, see
Meyer, Laidig and Drobek (2011) in Germany and re#gk and Kowalczyk
(2011) in Poland. In this paper interest is focusedssessment how decisions
about distinctness of amenity varieties of perdnmjiagrass I(ollium perenne
L.) would change after reduction of measurements nufiob&0%.

2. Trial data

The results of DUS trials on amenity varieties argmnial ryegrass
conducted it the period from 2005 to 2009 by Thedaech Centre for Cultivar
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Testing at Variety Testing Experimental StatiorShtpia Wielka form basis for
all considerations. All trials were establishedrandomized complete block
design. Six replicates were applied and 10 plaet®wneasured from each plots
giving finally 60 measurements for every charastéri(for every established
and candidate variety). Total numbers of testedetias in years from 2005 to
2009 were respectively 90, 89, 87, 87 and 110. foHewing characteristics
concerning the whole plant, leaf and flower wersavbed (see TGP/4/8):
Plant:
. natural height (coded as RNWN),
. length of longest stem (ZDNZ).
Flag leaf characteristics:
. length (LFD),
. width (LFS),
. size (LFW),
. shape (LFK — ratio of length to width).
Inflorescence:
. length (KD),
. number of spikelets (KLK),
. density (K2).

All the observations (measurements) were perforatdte proper stage of
growth, as indicated in TGP/4/8. The data wereyaeal using described below
methods.

3. Method

The analysis of variance was used as the mairstitati tool according to
the linear ANOVA model for data regarding a traitained from one-factor
experiment (trial) planned in randomized complekeck design when more
than one observation is present for each experahemtt being a plot (see
Elandt, 1964 or Oktaba, 1980). Next, the Fishestlesgnificant difference
(LSD) fora = 0.05 significance level was applied for testéignificance of trait
mean differences between pairs of varieties. Wasth to mention that applied
test is not a multiple comparison (simultaneoust tgrocedure so applied
significance level concern every single comparisonoverall significance level
in not known. Such procedure was applied as ibmroon technique used in all
UPOV member countries in interpretation of singlal tdata. Next the number
of distinct and not distinct pairs of varieties veasinted for every characteristic.
The absolute discriminating power of every charstie is defined by the
number of pairs of varieties declared distinct. Thkaracteristic that



38 WIEStAW PILARCZYK , BOGNA KOWALCZYK

distinguishes the highest number of pairs hasitjeest discriminating power.
All considered characteristics were ranked accordio their absolute
discriminating power. The characteristic that digtishes the highest number
of pairs has also the highest relative discrimimatpower. Next in turn
according to the relative discriminating power igcls characteristics that
distinguishes the highest number of pairs but afteruding all pairs already
declared distinct by characteristics with highdatiee discriminating power.
All characteristics were also ranked accordinghteirtrelative discriminating
power. Such approach allows to assess usefulneskavhcteristics in DUS
investigations. All mentioned calculations were fpened independently for
each year at first for complete set of data (60 sueaments), and also for
randomly reduced for 50% set of data (measurenwdrialy Sout of 10 plants
taken from every plot). Finally the comparisonsdicriminating power of
characteristics was performed for these two differeimbers of measurements.

4, Results

The overall list of decisions on distinctness dfieées made on the basis of
complete and reduced set of data are given in thialed table 2, respectively.
Comparison of figures (sums of ranks) from theséetashows that for full and
reduced data, the three characteristics possestfieg highest absolute
discriminating power are exactly the same (RNWWSL&nd KZ). The same
phenomenon is observed for relative discriminapoger. In the later case, the
three best characteristics are RNWW, ZDNZ and Kldthifor full and reduced
data. It means that usefulness of characteristiom fthat point of view is
exactly the same for these two different numbemsehsurements. In table 3 the
numbers of distinct and indistinct pairs of vaestiin succeeding years are
given. In the considered years there were 1331180 indistinct pairs for full
and reduced data respectively. The difference &sE&8rs. It is only 4,24% off
all 12700 considered pairs. It is interesting tsaslve that for all years but year
2007 the differences were rather meaningless.

5. Discussion and conclusions

Performed analysis of multiyear DUS data concer@ingnity varieties of
perennial ryegrass showed that discriminating posfecharacteristics (ability
of distinguishing varieties) changes only a bit wimeimber of measurements is
reduced from 60 to 30 keeping the same number mfcetes. For reduced



THE INFLUENCE OF REDUCTION IN MEASURED PLANTS NUMBE ON... 39

number of measurements, the number of not distimgeties is — as expected —
slightly larger. It is the result of commonly knowact that the variance of
average is reversely proportional to the numbene&surements. For analyzed
set of data the number of indistinct pairs of ke increased for about 4%
after reducing numbers of measurements for half livorth to mention that
final decision concerning distinctness (lack oftiditness) for majority of
candidate varieties is taken after collecting twdhee years results. But in the
latter case the differences among varieties atedegjainst the mean square for
variety-by-year interaction (in yearly analysesiagaexperimental error). The
mean square for that interaction depends more @mdimber of years than on
the number of measurements (and replicates). S@kpected that reduction of
number of measurements will have smaller influeocedistinctness decisions
in series of DUS trials than that observed in gn@ne year) trials. It will be
considered in our next paper. Similar consideraticoncerning the influence of
number of plants on assessment of uniformity oldaate varieties in series of
trials can be found in a paper by Kristensen angevi¢2006). They showed
that in DUS trials on rape and yellow mustard thisreome room for changing
the number of measurements, at least for somés#reed characteristics. Our
conclusions are in line with conclusions preseitethat paper. The same pair
of authors, Meyer and Kristensen (2008) consideted the consequences of
reduction of number of measurements not for candidarieties but for so-
called reference set varieties. Slightly similangideration can be also found in
a papers by Pilarczyk and Zawieja (2001). They iclemed more general
problem of optimal relationship among number of rgeareplicates and
measurements in DUS trials. In a paper by Rob&®®7) the problem of
decreasing the size of reference set is considered.
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Table 1 Absolute and relative numbers of distinguishedspai amenity varietiePerennial ryegrass L.) revealed on the basis of full set of data and

ranks of characteristics

Year Sum of
2005 2006 2007 2008 2009 ranks
> > =} =} > =} > =} > =}
5 > 5 5 > 5 5 > 5 5 > 5 5 > 5 > X
Characteristic |3 &'\ o | &8 | (82 | 2|88 | 2|88 |2 (58| 2 [E8|2|88|2|88|2|188 /2|8 | &
“o|l8 |-y 8|28z |8 22| 8 |28 8 |-c|8|-8/8]|-2|8|-82 8 o =
eg|x|eg|x|ecs|x|eS|x |2 | = |2| = |eg|x|2S |~|25|~|25| = | | &
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) RNWW |go1 | 1| 891| 1] 1253 1 1258 1326 g] 2 B g02 | 4 140| 48201 | 2058 1] 10 | 10
~ |ZDNZ |296 | 8 50| 6| 12277 2 578 4 1212 4 0 6|5 743 |7 238]| B2156 36| 6 37| 235
- LFD 507 | 6 38| 7| 573 7 12 7 28 6 0 6 618 |9 27 | 7 1B22| 73| 9 35| 36.5
& |LES 520 | 5| 20| 9] 737 6 38 4 D 8p 0O 6p 1014 |1 1014 | 1317®2 | 50| 5 | 225 275
e LFW 634 | 3| 215| 3| 785 4 244 3 5 7 0 6 834 |3 419 1676 | =9 2 | 21 | 235
™ |LFK 255 | 9 69| 5| 563 8 2 9 196 2 31 y 78 |8 54 |6 643| 91|27 36| 29
o 3 |KD 336 | 7 35| 8] 783 5 8§ g 2176 1 2176 754 | 6 718 1p61| ®1| 8 24 | 33
§ g KLK 684 | 2| 411 2| 977 3 114 4 416 1 0 65 872 |2 441| 2178 | 184| 3| 15 | 175
© o |KZ 610 | 4| 150| 4] 534 ¢ 49 9 D 85 0 65 75 |5 68 | 5 1pe&@| 108| 4 | 34.5 2474
No.of varietes 73 72 67 66 80
No.of pairs 2628 2556 2211 2145 3160
No.of disting. 1879 2298 2209 1993 2990
pairs
No. of non- 749 o58 5 152 170
disting. pairs
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Table 2. Absolute and relative numbers of distinguisheidspaf amenity varietiesRerennial ryegrassL.) revealed on the basis of reduced set of data
and ranks of characteristics

Year Sum of
2005 2006 2007 2008 2009 ranks

227|128 |3(28|3(22 |5 (28| B |23 8 |28|3 |27 |B|28|B (223|382
Characteristic[2 3 |2 | B2 |2 |28 |2 |82 |2 (28| 2 |82 2 |28|2|8e|=2(28|=2|B2| = |& |2
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§ RNWW |867 | 1| 867| 1] 1083 2 532 3 1140 > 504 D §92 | 5 250| w181 1]1948] 1| 11 9
=)
~ |ZDNZ |275]| 8 61| 5| 1162 1 1162 4 1191 1 11p1 il 631 | 7 |56| ®91 5| 206| 3 22| 16
. LFD 408 | 6 22| 8| 532 7 14 9 851 3 128 3 459 |9 719 1B11| 79| 9 35| 36.5
& |LFS 427 | 5 17| 9| 498 8 g 9 570 7 4 4 855 |1 855 |1 1651 | 44 |18 25| 35
e LFW 638 | 2| 428| 2| 749 § 267 3 611 1 7 1 6B5 | 6 26 | 7 1p38| 39| 2 | 20 | 21
~ |LFK 210 | 9 47| 7| 503 7 36 4 574 § 24 5 615 |8 75 |5 657| 92|46 39 29
o 3 | KD 315 | 7 54| 6| 732 6 61 5 786 4 58 4 606 |4 21 | 8 1533| @8 | 7 27| 30
%g KLK 624 | 3| 111| 4] 853 3 127 4 145 4 16 { 71 |2 134 | 4 58| 52| 5 | 19 | 23
© o |KZ 512 | 4| 214| 3| 469 ¢ 19 1 117 ¢ 2 g 789 |3 466 |2 952| W3 | 4 33 25
No.of varietes 73 72 67 66 80
No.of pairs 2628 2556 2211 2145 3160
No.of disting. 1821 2224 1934 1890 2961
pairs
No. of non- 807 332 277 255 199
disting. pairs
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Table 3. Numbers of indistinct pairs of varieties — yeadgults

Years Total numenl  Numer of indistinct pairs
of pairs
complete datd reduced data
2005 2628 749 807
2006 2556 258 332
2007 2211 2 277
2008 2145 152 255
2009 3160 170 199
In total 12700 1331 1870
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