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Abstract

Genetic purity is one of the most important qualitative criteria for success in hybrid seeds production. In order to avoid
reduction in yield caused by using presence of seeds resulting from self-pollinating and unwanted crossing or seed mixing,
development of a simple, rapid, and accurate method for genetic purity assessment is of great importance. Accordingly, the
genetic purity of 6 important Iranian commercial maize hybrid cultivars (KSC703, KSC704, KSC705, KSC706, Karun and
Mobin) was evaluated by GOT and molecular markers. The results of GOT showed that the lowest and highest genetic
purity belonged to Mobin (67.9%) and KSC704 (92.9%) hybrids, respectively. Out of the 11 SSR markers, 6 primers were
selected since they have produced clear, scorable and unambiguous polymorphic bands among the parents, so that they could
identify all hybrids from self-pollinated seeds and off-types. Due to the high correlation (0.98) between GOT and molecular
marker results, Hence, it is proposed that these SSR markers can be used in efficient analysis of hybrid seed purity since this
technique is simple to use, more accurate and not affected by environment when compared with GOT.
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Table 1- Name of used varieties and lines

‘.5) o leds R ‘..E) {.U o s
No. of variety Hybrid Variety name Pedigree
1 KSC703 K47/2-2-1-3-3-1-1-1x MO17
2 KSC704 B73 x MO17
3 KSC705 K364 x MO17
4 KSC706 K3547 x MO17
5 Karoon701(v,,5) SLD45/1/2-1/1x MO17
6 Mobin(,...) SLDA45/1/2-1x SLH/2/29/14/2-4
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Table 2- Characteristics and stage of assessment

S oyl Cho bl e e
Char. No Characteristic Stage for the assessment*
: Bl 5 Sy o agl5 1S, A oS5 6 Lanlyl
Leaf: angle between blade and stem Anthesis halfway to completed
6 Sy (sl 15, Al LS5 6 Lol
Leaf: curvature of blade Anthesis halfway to completed
9 iyl s el 5T 35, 26 S AHE LS5 b Lanlyl
Tassel: anthocyanin coloration at base of glume Anthesis halfway to completed
10 Wb v ady ool 5T 0350, 1 b S A oS5 6 Loty
Tassel: anthocyanin coloration of glumes excluding base Anthesis halfway to completed
1 Sl il 55T 0355, 1 26 S A oS5 6 Lanlyl
Tassel: anthocyanin coloration of anthers Anthesis halfway to completed
1 Sl sl 5 Jol s m asly i b S A oS5 b Loty
Tassel: angle between main axis and lateral branches Anthesis halfway to completed
13 Sl slaels 355155 b2t A JSS
Tassel: curvature of lateral branches Anthesis complete
1 sl ol glaasls sl ;26 € 613 Od (g b Lol s 66 pllE Ll
Tassel: number of primary lateral branches Anthesis halfway to to medium milk
16 IS ol 5T 05555 10, A Lty
Ear: anthocyanin coloration of silks Anthesis halfway
17 JE ol 5T 05555 bl 613 0ds (6 ub Laulgl b AAE Laulyl
Stem: anthocyanin coloration of brace roots Anthesis halfway to medium milk
18 bapliw oS5 26 S ST il JSCa5 0l b S 5,5
Tassel: density of spikelets Beginning of anthesis to caryopsis watery ripe
19 M il 5T 05555165, Lo sta 6,05 b SO il S
Leaf: anthocyanin coloration of sheath Caryopsis watery ripe to medium milk
20 be Sk opibow 5T 0555, 146l Lo gte gt b SO wils S
Stem: anthocyanin coloration of internodes Caryopsis watery ripe to medium milk
21 (sl L 05l GV ol e dsb i b S L 52 6 KT s S
Tassel: length of main axis above lowest lateral branch Caryopsis watery ripe to medium milk
99 ol a5 la o YL VU 51 Lol e J bt 26 S L gt g2 b SO wils JSCis
Tassel: length of main axis above highest lateral branch Caryopsis watery ripe to medium milk
23 il s s J bt 2l S Lo gt g, b SO wils LSSt
Tassel: length of on the second lateral branch Caryopsis watery ripe to medium milk
24 gUs,liw s r)sﬂéubf.ﬁsﬁ:
Plant: length Medium milk to Soft dough
26 gy o015 P St B o e 6
Leaf: width of blade Medium milk to Soft dough
30 S S )
Ear: shape Ripening
38 als YL Cad &, % ;v\:—*’)
Ear: color of top of grain Ripening
39 Gl oS s &5 1IN ;v\:—w
Ear: color of dorsal side of grain Ripening
a1 sy by e 5T 0250, 1% St
Ear: anthocyanin coloration of glumes of cob Ripening

* (Zadoks et al., 1974)
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Table 3- Primer sequences of tested microsatellite
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Marker Chromosome No. Forward Reverse Ar}gﬁ:}'hg
UMC1031 4 TTGGGTTCATACCTCCTAGGAACA ACGTGGACAACCAGTCTATCAACA 59
UMC1130 8 TTGGGACTCATTACTTCCGGACT GCTAGGGGAAAGCTCGTACTATGG 60
UMC1065 2 ACAAGGCCATCATGAAGAGCAGTA  CACGGTCTGGCACACTAACCTTAT 60
UMC1264 5 AGATAGCTGCACATGGAAACACTT GACACTAGCCTGGAATCAGTTTCA 58
BNLG1046 5 TGAGCCGAAGCTAACCTCTC GATGCAAAGGAGGTTCAGGA 56
BNLG1057 1 TTCACCGCCTCACATGAC GCAACGCTAGCTAGCTTTG 55
BNLG1605 3 TCCTGCCCCCTTTGTTTTC CACCTCTGAACCCCTGTGTT 57
MMC0241 6 TATATCCGTGCATTTACGTTT CATCGCTTGTCTGTCGA 50
PHI116 7 TCCCTGCCGGGACTCCTG GCATACGGCCATGGATGGGA 57
BNLG1884 9 TTCGGATGCATGTGTAACGT CGGAAGTCCCATCTGTTTGT 51
UMC1038 10 CGTCACACTCCTCTGCCACTT GAGGATTCAGAACTCGACTCGG 54
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Table 4- Results of testing genetic purity of maize hybrids (GOT and SSR markers).

Hybrid Primers Total seeds tested  Number of off types  Genetic purity (%)
KSC703 UMC1031 93 8 91.4
UMC1130 96 9 90.6
UMC1264 94 8 915
BLNG1046 100 10 90.0
BLNG1057 99 9 90.9
GOT 389 32 91.8
KSC704 UMC1031 99 6 93.9
UMC1130 94 5 94.7
UMC1264 96 5 94.8
BLNG1046 96 7 92.7
BLNG1057 100 6 94.0
GOT 326 23 92.9
KSC705 UMC1065 98 6 93.9
UMC1130 93 6 935
UMC1264 96 7 92.7
BLNG1046 95 9 90.5
BLNG1057 94 8 915
GOT 399 33 91.7
KSC706 UMC1031 97 25 74.2
UMC1264 97 24 75.3
BLNG1046 95 26 72.6
BLNG1057 99 27 72.7
GOT 306 42 86.3
Karoon701  UMC1031 95 30 68.4
BLNG1046 94 28 70.2
BLNG1057 97 29 70.1
GOT 389 97 75.1
Mobin UMC1031 95 56 41.1
BLNG1046 98 54 44.9
GOT 392 126 67.9
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Figure 1- Fingerprinting of DNA fragments using UMC1031 Primer. M1, 100bp DNA ladder (Fermentas).

M2, 50bp DNA ladder (Fermentas). Number 1 to 8 respectively female lines of Karoon, 703,704,705,706,
Mobin, Mobin male line and Mo17.
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