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Table 1. Name of used varieties and lines

No. of variety Name of hybrid or variety Pedigree AGrgroup
1 KSC 260 K1264/5-1xK615/1 200
2 KSC 400 KE 72012x KE 1263/1 400
3 KSC 703 K47/2-2-1-3-3-1-1-1x MO17 700
4 KSC 704 B73 x MO17 700
5 KSC 705 K364 x MO17 700
6 KSC 706 K3547 x MO17 700
7 Karoon 701 SLD45/1/2-1/1x MO17 700
8 Mobin SLD45/1/2-1x SLH/2/29/14/2-4 600
9 Brekat3 BTS-41xBL-25 600
10 Safal X-1 SFX 161 x SFX 163 500
11 Etenia - 800
12 Dominate - 600
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Table 2. Measurement stage and unit of the chaisiits studied in this research

Character Character Unit Measurement stage Refrence
number
Anthers have emerged on 50% of
1 Tassel: Time of anthesis Day plants in the middle third of the UPOV, 2009
. CPVO, 2010
main branch
2 Tassel: Number of primary lateral Number From mid-pollination to mid- UPQV, 2009
branches milking CPVO, 2010
3 Ear: Time of silk emergence Da Silks have emerged on 50% of UPOV, 2009
: 9 y plants CPVO, 2010
4 Tassel: Length of main axis above the cm From watery ripe caryopsisto  UPOV, 2009
lowest lateral branch mid-milking (Figure 1) CPVO, 2010
5 Tassel: Length of main axis above the cm From watery ripe caryopsisto  UPOV, 2009
highest lateral branch mid-milking (Figure 1) CPVO, 2010
. From watery ripe caryopsisto  UPOV, 2009
6 Tassel: Length of second lateral branch cm mid-milking CPVO. 2010
e S UPQV, 2009
7 Plant: Height cm From mid-milking to soft dough CPVO. 2010
Plant: Upper ear height to plamight c UPQV, 2009
8 ratio - From mid-milking to soft dough CPVO, 2010
) . S UPQV, 2009
9 Leaf: Blade width (upper ear) cm From mid-milking to soft dough CPVO., 2010
) S UPQV, 2009
10 Peduncle: Length (upper ear) cm From mid-milking to soft dough CPVO., 2010
) . o UPQV, 2009
11 Ear: Length (without pods) cm Ripening CPVO, 2010
e N - UPQV, 2009
12 Ear: Diameter (in middle) mm Ripening CPVO. 2010
. - UPQV, 2009
13 Ear: Number of kernel rows Number Ripening CPVO. 2010
14 Ear: Number of kernel per row Number Ripening vazg‘O';RA‘
15 Tassel: Length of lowest lateral branch cm From watery ripe caryopsis to PVPO, 2014
mid-milking
16 Ear: Number of husk leaves cm Ripening PVPO, 2014
17 Ear: Length of husk leaf cm Ripening PVPO, 2014
18 Ear: Width of husk leaf cm Ripening PVPO, 2014
19 Ear: Length of unfilled tip mm Ripening PVPO, 2014
20 Kernel: 1000 kernel weight g Ripening vazg‘O';RA‘

*: Zadokset al., 1974

Characteristie}

Characteristic 5

Y Jgoz 000l 4l 0 9 F Sl (g ,u50;lail ogms -V G
Figure 1. Method of measuring the characteristigslmer 4 and 5 in the Table 2
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Table 3. Combined analysis of variance for 20 stdaiharacteristics in two years (2014-15)

Mean squares

Source of variations df

1 2 3 4 5 6 7 8 9 10
Year 1 7466 1230 2590 001 019 130 8379 0.001 234 6.38
Block (year) 4 748 167 263 196 545 244 4006 0001 020 6.25
Variety 27 126 73.30° 160" 165" 109° 81.20° 11121 0.02° 3.07 42.40
Variety x year 27 482 228 350 470° 260 270 37470 go0r 056 8.60°
Error 108 149 217 080 199 169 219 8326 0.0007 0.19 73.1
CV (%) - 120 147 089 141 130 148 912 003 044 817
Source of variations df 11 12 13 14 15 16 17 18 19 20
Year 1 023 1462 141 1522 243 195 149 389 1280 16245
Block (year) 4 015 380 077 880 430 090 185 .752 051 65.70
Variety 27 4810 985 336 253" 776 152 31.80° 383 3.40° 6641
Variety x year 27 3.60 11.60° 3.40° 1840 7.70° 1.70° 8.90° 460 074 2399
Error 108 121 396 093 890 243 076 234 244 114 470
CV (%) - 110 199 096 298 156 087 153 156 20.521.70

*and™: Significantat 5% and 1% probability levels, respectivalie number of traits are presented in Table 2.
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Figure 2. Coefficient of variation of the 20 quaatiive characteristics in the studied maize cutdvdhe number
of traits are presented in Table 2.
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Table 3. Paired-samples t-test, coefficient ofatéoih and heritability of the 20 measured quaritigatharacters
in two years, 2014-15

Character number 1 2 3 4 5 6 7 8 9 10
P-value 0.394 0.04 0.47 0.982 0.764 0.482 0.189 0.721 0.041 0.395
CV (%) 2 22.6 1.47 7.77 10.1 1297 7.64 10.04 8.77 22.93
Heritability 0.96 0.97 0.98 0.97 0.98 0.97 0.97 0.94 0.82 0.80
Character number 11 12 13 14 15 16 17 18 19 20
P-value 0.829 0.00r* 0.078 0.007" 0.083 0.678 0.652 0.007° 0.0001 0.009"
CV (%) 9.13 6.14 10.85 13.41 16.41 1475 7.71 16.59 52.1 21.07
heritability 0.92 0.88 0.90 0.93 0.90 0.89 0.72 0.88 0.78 0.64

" and™: Significant at 5% and 1% probability levels, resfively. The number of traits are presented inld &b

0.5
13

- 12
0.4- !

0.3+

0.24 20
\ 144

18

-0.17 G\
1 26

-0.2- ° S g

-0.34

T
-0.1 0.0 0.1 0.2 0.3
PC1

ol 0 4.:‘)| Y JS» B Slao o)Lo..iv axdllas Sy90 6"5 Cao Ve 6@05; X g P9 9 JS‘ ‘;..a‘ LgL{bAAJ}A g_)yasl; -y J.i.u

Figure 3. Bi-plot of the first and second principamponents for grouping 20 studied quantitative
characteristics. The number of traits are present@a@ble 2.
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Figure 4. Frequency distribution of the 10 quatititacharacteristics studied in 28 maize varietied lines. The
number of traits are presented in Table 2.
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Table 4. Descriptive statistics of the ten selecpeantitative characteristics

Character numbér Rage Minimum Maximum Mean Standard deviation
1 35 65 10C 75.8¢ 5.8:
5 29.5 10 39.5 25.34 4.88
6 275 8 35.5 21.35 4.46
7 232.2 118.8 350 237.72 44.93
8 0.4 0.21 0.61 0.43 0.067
10 29 4 33 13.28 3.67
11 18.7 8 26.7 13.29 4.28
13 16 10 26 16.14 2.8
16 13 5 18 9.72 2.19
17 24.5 11.5 36 23.97 3.1

*: The number of traits are presented in Table 2.
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Table 5. Grouping the studied ten quantitative ati@ristics based on their expression ranges

Characteristic code

Character

numbef 1 2 3 4 5 6 7 8 9
1 < 67 6871 72-75 76-79 80-83  84-87 88-91 9295  >096
5 <119 12-149 15179 18209 21-239 24-26.9 27-299  30-32.8 >33
6 <99 10129 13-159  16-189 19209 21-22.9  23-259  26-289  >29
7 <134.9 135-164.9 165-194.9 195-224.9 225-254.9 255-284.9 285-314.9 315-344.9 >345
8 <024 025034 0.35044 045054 >055
10 <5.9 6-8.9 9-11.9  12-149 15179 18209 21-23.9 24269  >27
11 <9.9 10149 15199  20-24.9 >25
13 <10 12-14 16-18 20-22 >24
16 <7 8-10 11-13 14-16 >17
17 <129 13-159 16-189  19-21.9 22-249 25279 28309 31-33.9 >34

*: The number of traits are presented in Table 2.
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Table 6. Number of pair cultivars separated at 56bability level

Number of separated
pair cultivars by
individual quantitative

Characteristic

Number of separatedCumulative numbe
pair cultivars by all  of separated pair
quantitative characters cultivars

characters
Length of main axis above the highest 278 278 278
lateral branch (5)
Time of anthesis (1) 237 66 344
Length of second branch from the bottom 279 18 362
of the tassel (6)
Ratio of height of upper ear to plant 208 8 370
length (8)
Length of upper ear peduncle (10) 147 3 373
Number of husk (16) 165 2 375
Plant height (7) 266 - -
Length of ear (11) 216 - -
Number of rows of grain (13) 242 - -
Length of husk (17) 105 - -
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Abstract

Selecting quantitative characteristics, divisiontloéir expression ranges and selecting the check
varieties are key issues on preparation of DUSgudisielinesso that based on these characteristics can
evaluate three conditions of a new variety; distiass, uniformity and stability (DUS). To prepare
national DUS test guidelines in maizeg mays L.), a randomized complete block design was
conducted with three replications and 28 varietiesl lines at Seed and Plant Certification and
Registration Institute (SPCRI), Karaj, Iran, durid@l4 and 2015. First, a total of 49 qualitativel an
guantitative morphological and phenological chamastics proposed by international union for the
protection of new varieties of plants (UPOV), commityi plant variety office (CPVO), India
(PPV&FRA) and Philippines (PVPO), were selected aenvhluated. Then, ten quantitative
characteristics based on within-variety uniformbtyusing coefficient of variation, correlation angon
characteristics, heritability, stability in two ysaand principal component analysis, were selefcted
the national DUS test guidelines. The expressingea of these ten selected quantitative charatitsris
were divided into different situations using theschiptive statistics and frequency distributiontiod
varieties. The plant height with two peaks in theqgtiency distribution chart of the varieties was
categorized as grouping characteristic, while oftee selected quantitative characteristics had only
one peak and were selected as standard characgetighally, KSC704 hybrid and two maternal lines
Fajr and Mobin were determined as the check vasétr plant height using box plot. It is also prsgd
to use this method as an efficient method for piageDUS guidelines for other plant genera.
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