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What is Multiple comparisons?

Anova, F(2,52) = 7.34, p = 0002,y = 0.22

LSD  Highest error rate and power of any method. In general, education_level E3 school £ college £3 unversity
it controls the FWER in the weak sense; when there are 3 12 -
treatment groups, the FWER is controlled in the strong sense. = e

10 —

BF Controls the FWER in the strong sense, but it is too conservative = —
(reduces the number of true positives).

TK Lowest error rate and power, control the FWER in the strong-sense 6 = $|
SNK  Error-rate and power intermediate between TK and DMRT. male female
Controls the FWER in the weak sense. A S,

DC Error-rate and power intermediate between SNK and LSD.
Controls the FWER in the weak sense.

The table was taken from Christensen (2011) with some modifications.
BF = Bonferroni; DC: Duncan method; LSD = Least significant difference;
SNK =Student-Newman-Keuls; TK = Tukey Kramer (or Tukey HSD in
balanced designs).
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Common grading methods for DUS QN characteristics

SD method

Reference: Selection and
Classification for Amaryllis
( Hippeastrum) DUS Testing
Quantitative Traits

Grade interval should be

greater than 2 xSD.

LSD method

Reference: Variation and
Distribution of Quantitative
Characters of Peanut in DUS

Teét}g%e interval should be
greater than 2x LSDg s

Equidistant method

Reference: Study on
Classification Method for Main
Quantitative Characters of Maize
DUS Test

_Extreme difference was
divided by an equidistant

distance.

The data must follow a— No statistical method was

normal distribution.

— Applicable when there are
enough varieties.

used to determine the
number of grades.

) SRFEAHE
Proba grading
method
Reference: Variation and
Probability Grading of Main
Quantitative Traits of Phalaenopsi
Germplasm Resources

— There are 5 levels of 10%,
20%, 40%, 20%, 10%, (X-
1.2818S), (X-0.52465),
(X+0.5246S), and
(X+1.2818S) with 4 sub-
points.

— Or there are 3 levels of
30%, 40%,30% with (X-
0.5246S) and (X+0.52465)
2 points.

— The data must follow a

Excellent performance
“when there are relatively
few varieties.

normal distribution.

3
. ) .o 251 varieties
Material and observational characteristics
<$) length
() Leaf blade: length
Plant: size Leaf blade: width
Petiole: length ‘
(height+width) /2
A,
5y Peduncle: length | -
Peduncle: thickness
width
\,)Spathe: size
(length+width) /2 Dt
() Spadix: length o
Spadix: thickness 4 N (( Tength
.
4
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1. Analysis of Variation in Quantitative Characteristics of Anthurium W EATFEAAAL

Table 1. Variations of quantitative characteristics on Anthurium.

Average Intra-Variety

Minimum Maximum Mean Median D CV/%

Plant size (cm) 22.95 67.175 3999 3934 2.87 718

Leaf blade length (cm) 10.36 38.53 1995 18.84 144 7.22

Leaf blade width (cm) 5.25 22.08 11.58 11.09 0.90 777

Petiole length(cm) 7.59 49.21 21.86 19.65 2.21 10.11

Peduncle length (cm) 13.40 61.72 31.08 2897 2.98 9.59

Peduncle thickness (mm) 2.08 6.93 3.91 3.82 0.38 9.72

Spathe size (cm) 446 16.29 9.23 932 0.83 8.99

Spadix length (cm) 213 9.55 437 417 0.40 9.15

spadix thickness (mm) 3.71 10.30 6.32 6.35 0.44 6.96

2.Test of Normality of Quantitative Dr
Characteristics
Table 2. K-S test of quantitative characteristics

- . . K-S Sigma
Characteristic Negative Difference Value Value
Plant: size 0.078 0.078 -0.035 0.078 0.001
Leaf blade: length 0.098 0.098 -0.063 0.098 0.000
Leaf blade: width 0.081 0.081 -0.043 0.081 0.000
Petiole: length 0.152 0.152 -0.082 0.152 0.000
Peduncle: length 0.099 0.099 -0.054 0.099 0.000
Peduncle: thickness 0.065 0.065 -0.035 0.065 0.013
Spathe :size 0.034 0.034 -0.032 0.034 0.200
Spadix: length 0.16 0.116 -0.067 0.116 0.000

Spadix: thickness 0.044 0.044 -0.029 0.044 0.200
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3.Correlation analysis of the quantitative characteristics® £4 14 €444

Table 3. The correlation coefficient of the nine quantitative characteristics of Anthurium.

Leaf BladeLeaf Blade Petiole Peduncl Peduncle Spathe Spadix

Plant Size Length  Width Length e Length Thickness Size Length
Plant size 1
Leaf blade length 0.760 ** 1
Leaf blade width 0.765**  0.876 ** 1
Petiole length 0.820**  0.829 * (.780 ** 1
Peduncle length 0.808 **  0.797 ** 0.764** 0.893* 1
Peduncle thickness 0.713* 0718 * 0.753 ** _0.684 ** 0.686 ** 1
Spathe size 0.516**  0.601** 0.634 ** M’gfi 0.535* 0.639 ** 1
Spadix length 0.772* 0.827* 0.796** 0.812* 0.793 ** 0.744** 0.627* 1

Spadix thickness at the
middle

** Correlation is significant at the 0.01 level (2-tailed).

0.548 **  0.612** 0.629 ** 0.546 ** 0.520 ** 0.703 ** 0.537 ** 0.603 **

T E.
4, Grading Criteria of Anthurium set by Three Methods DR L AL ALl

Table 4. The state interval established by three methods, respectively.

Multiple
Comparison  SD Method LSDg 05 Method

Method
Plant:size(cm) 6.60-7.00 5.70 5.60
Leaf blade: length(cm) 3.20-3.90 2.90 2.70
Leaf blade: width(cm) 2.10-2.50 1.80 1.80
Petiole: length(cm) 5.00-5.90 4.40 4.30
Peduncle: length(cm) 7.10-7.60 5.90 5.80
Peduncle: thickness(mm) 0.86-1.03 0.75 0.70
Spathe:size(cm) 2.49-2.60 1.70 2.00
Spadix: length(cm) 0.90-1.00 0.80 0.77

Spadix: thickness at the middle(mm) 1.00-1.10 0.87 0.84
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peduncle length peduncle thickness
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E/.llifﬁggveness of Two Grading Criteria Set by SD Method and Multiple Comparison @a fﬂﬁx*q#m
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Table 5. Grading range of quantitative characteristics of Anthurium.

: : Criteria 2(Multipl i
Crlterla 1(SD method) riteria 2(Multiple comparison)

Note 1 2 3 4 5 6 7 8 9
19.0 26.0 329 396 46.4 53.0 60.0 67.0 740
135 19.2 250 307 36.5 42.2 48.0 53.7 59.5
Leaf bladedength(cm) 131 16.3 196 231 26.6 30.5 34.0 375 41.0
’ 1.6 14.5 174 203 23.1 26.0 28.9 318 38.7
4.1 6.2 8.5 10.7 12.9 151 17.5 19.6 22.1

Plant:size(cm)

Leaf blade:width(cm) 66 84 102 120 188 156 174 192 221
Btiole-engthicr) 71 122 174 230 280 331 383 434 493

: 86 130 174 219 263 307 351 396 493
pediYle: lengthicm) 95 165 243 313 383 453 530 620 690
: 141 200 260 319 379 439 498 558 618

N 15 24 326 412 50 59 693 783 873
Peduncle:thickness(mm) 19 57 34 40 49 57 6.4 75 79
Y 12 37 62 87 M2 87 163 188 213

' 51 68 85 102 118 135 151 168 184

. 196 286 38 48 57 67 77 87 97
Spadix: length(cm) 22 30 38 46 54 62 7 78 86

Spadix: thickness at the middle(mm) ig Z;? 55691 667§ 77773 Sg 32 182 ﬁg

10
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Table 6. Distinguished variety pair proportion with different D-value (%)
With With  Difference . . Difference
Variety Pair Same Same ofOne Dgfggeﬁf; eo fD_ll_Cflgri‘ngteecs)f of Two %g,?er Error Rate
Note Note Note Notes
CMUIt'pI? Multiple Multiple ) Multiple
ethod SD Method ~°MPaMS sp Method Comparison  SD Method Comparison Method Comparison
M on Method Method Eiho Method
ethod
Plant:size 2.61 0 52.61 58.41 99.75 100 0.25 0
Leaf blade:length  2.46 0 47.57 60.95 99.20 99.70 0.80 0.30
Leaf blade:width ~ 0.94 0 37.82 51.53 98.34 100 1.66 0
Petiole:length 472 0 49.43 61.62 99.66 99.98 0.34 0.02
Peduncle:length 437 0 49.60 61.51 99.69 100 0.31 0
Peduncle:thickness  0.63 0 30.31 39.70 98.62 100 1.38 0
Spathe:size 297 0 32.60 53.95 81.75 100 18.24 0
Spadix:length 2.03 0 30.55 4730 98.52 99.98 1.48 0.02
Spadix:ithickness at
the middle 3.09 0 44.20 54.60 97.24 100 2.76 0
Total 23.84 27.22 0.34
11
Yunxia CHU https://www.saas.sh.cn/dus

E-mail: chuyx@189.cn

Shanghai Sub-center for New Plant Variety Tests,
Ministry of Agriculture and Rural Affairs, P R. China

Thank you!

[End of Annex and of document]
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