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ABSTRACT

One of the problems in almond production is self-incompatibility in this plant, which is considered as an important
point of breeding. Self-incompatibility causes non-uniformity of harvesting time as well as some of garden
management and pollination problems. Most cultivars of almonds have gametophytic self-incompatibility that is
controlled by a multi-allelic gene locus. The fertilization inhibitor factor in this phenomenon, pollen tube growth
stops in the middle of the style. The purpose of this research was identification and determination of the self-
compatible genotype in the Yazd province.in this investigation better genotypes of almond were collected and after
DNA extraction was done, in order to detect S alleles in different almond and some hybrid genotypes, the specific
primer pairs, including AS11I-AmyC5R, ConF-ConR and Cebador2-Cebador8, were used in the polymerase chain
reaction. In polymerase chain reaction, using the AS1II-AmyC5R and Cebador2-Cebador8 primers, the Sf allele with
the size of 1200 base pairs was detected. Using the ConF-ConR pair of primer, the S;, Sy, S;, S;9, S;1, Sz3, and S3;
alleles were detected in the self-incompatible samples. Using AS11I-AmyC5R pair of primer, the known alleles of S;,
Ss S5, S1, S5, Sio Si1 Sz, and S;; were detected. The other bands obtained from the PCR were related to the known
self-in-compatibility alleles that might be considered as new alleles. According to the obtained results, S, S,, S;, and
S,; alleles had the highest frequency and Ss, S;;, S;9, S;;and S;; alleles respectively had the lowest frequency.
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Table 1. Characteristics of investigated almond genotypes

Row Plant origin Plant trait Row  Plant origin Plant trait Row  Plant origin Plant trait Row Plant origin Plant trait
1 Mehriz Stony almond 26 Seyyedabad Stony almond 51 Banadkook Thin skin almond 76 Mehriz Stony almond
2 Mehriz Stony almond 27 Seyyedabad Stony almond 52 Banadkook Stony almond 77 Mehriz Stony almond
3 Mehriz Stony almond 28 Seyyedabad Stony almond 53 Banadkook Stony almond 78 Mehriz Stony almond
4 Mehriz Stony almond 29 Seyyedabad Stony almond 54 Banadkook Paper almond 79 Mehriz Stony almond
5 Mehriz  Resistance latebloom 30 Seyyedabad Stony almond 55 Banadkook Paper almond 80 Mehriz Stony almond
6 Mehriz High Product 31 Seyyedabad Paper almond 56 Banadkook Paper Late bloom 81 Mehriz Stony almond
7 Mehriz Stony almond 32 Seyyedabad Stony almond 57 Banadkook Stony almond 82 Mehriz Resistance Fruit full
8 Mehriz Stony almond 33 Banadkook Stony almond 58 Banadkook Stony almond 83 Mehriz Stony late bloom
9 Mehriz Stony almond 34 Banadkook Stony almond 59 Banadkook Stony almond 84 Mehriz Stony almond
10 Mehriz Stony almond 35 Banadkook Paper almond 60 Banadkook Stony almond 85 Mehriz Stony almond
11 Mehriz Stony almond 36 Banadkook Paper almond 61 Banadkook Stony almond 86 Mehriz Stony almond
12 Mehriz Stony almond 37 Banadkook Stony almond 62 Banadkook Stony Fruit full 87 Mehriz Stony almond
13 Seyyedabad Stony almond 38 Banadkook Paper almond 63 Banadkook Stony Fruit full 88 Mehriz Stony almond
14 Seyyedabad Stony almond 39 Banadkook Stony almond 64 Banadkook Stony Resistance 89 Mehriz Stony almond
15 Seyyedabad Sandy Fruiful 40 Banadkook Chilling resistance 65 Banadkook Late bloom 90 Mehriz Stony Fruit full
16  Seyyedabad Resistance latebloom 41 Banadkook Stony late bloom 66 Banadkook Stony late bloom 91 Mehriz Stony almond
17 Seyyedabad Late bloom 42 Banadkook Stony late bloom 67 Banadkook Stony Resistance 92 Mehriz Bitter almond
18  Seyyedabad Paper almond 43 Banadkook Stony late bloom 68 Banadkook Paper almond 93 Mehriz Stony almond
19 Seyyedabad  Paper resistance 44 Banadkook Stony almond 69 Banadkook Paper almond 94 Mehriz Stony almond
20  Seyyedabad Paper almond 45 Banadkook Stony almond 70 Banadkook Paper almond 95 Mehriz Bitter almond
21 Seyyedabad Paper almond 46 Banadkook Resistance latebloom 71 Mehriz Stony almond 96 Mehriz Bitter almond
22 Seyyedabad Stony almond 47 Banadkook Stony almond 72 Mehriz Stony almond 97 Mehriz Stony almond
23 Seyyedabad Stony almond 48 Banadkook Stony almond 73 Mehriz Stony almond 98 Mehriz Stony almond
24 Seyyedabad Stony almond 49 Banadkook Stony almond 74 Mehriz Stony almond 99 Mehriz Stony Fruit full
25  Seyyedabad Stony almond 50 Banadkook Late bloom 75 Mehriz Stony almond 100 Mehriz Stony late bloom
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Table 2. Used Primers and detectable alleles by PCR method

Primer name Primer sequences Alleles detected Sources
ASIII TATTTTCAATTTGTGCAATGG S1,St, Ss, Si1, Si3 Tamura et al. (2000)
AmyC5R CAAAATACCACTTCATGTAACAAC
ConF GTGCAACAATGGCCACCGAC S1, S2, S23, S31, S, S3, St Channuntapitat et al. (2001)
ConR TACCACTTCATGTAACAACTG
Cebador2 TACCACTTCATGTAACAACTG St Ma & Oliviera (2001)

Cebador8 ACCACCTGCAGATTTAGCGGC
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Figure 1. The use of specific primer pairs ASIII-AmyC5R in recognition S,allele in almond
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Figure 3. The results of PCR on agarose gel: The use of primer pairs AS1II-AmyC5R identification alleles S;, S,, S,
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Figure 4. Amplification of self-incompatible alleles in studied genotypes of almond by PCR and using primer pairs
ConF-ConR
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Table 3. Used pair primers and created band size in S-alleles of almond genotypes

Primer Sequence 5'— 3 S-Aleles Bp Annealing temperature Source
S, 1199
S, 800
S; 1200
Ss0 600
S; 2000
AS1II  TATTTTCAATTTGTGCAACAATGG S, 1800 579 Tamura et al.
AmyC5R CAAAATACCACTTCATGTAACAAC 5, 1600 (2000)
SI3 1400
S23 995
SII 700
Sy 750
S; 1205
Cabador2 TACCACTTCATGTAACAACTG 1200 s, 55 C Ma & Olivira
Cebador§ ACCACCTGCAGATTTAGCGGC 4 (2001)
S, 1100
S; 200
Ss 2700
S; 1200
S, 800
ConF  GTGCAACAATGGCCACCGAC S; 1200 55 Channuntapitat ef al.
ConR  TACCACTTCATGTAACAACTGAG S0 600 (2001)
S 700
S; 978
Sy 7192
Sy 900
s 1000
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Figure 5. Frequency of amplified S-alleles in the studied genotypes of almond
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Table 4. Specifications and alleles composition of studied almond genotypes
Row  Plant origin Genotype Plant trait Row  Plant origin Genotype Plant trait
1 Mehriz SiS; Stony almond 39 Banadkook SsSx Stony almond
2 Mehriz SiSi Stony almond 40 Banadkook SiSs Chilling resistance
3 Mehriz SiSs Stony almond 41 Banadkook SiSs Stony late bloom
4 Mehriz SiSs Stony almond 42 Banadkook SiSs Stony late bloom
5 Mehriz S3Si Resistance latebloom 43 Banadkook S5S03 Stony late bloom
6 Mehriz S3S) High Product 44 Banadkook SxSi Stony almond
7 Mehriz S1S2s Stony almond 45 Banadkook SiS; Stony almond
8 Mehriz SiS3 Stony almond 46 Banadkook SiS3 Resistance latebloom
9 Mehriz SsS1o Stony almond 47 Banadkook S3Ss Stony almond
10 Mehriz S>Si Stony almond 48 Banadkook SiSio Stony almond
11 Mehriz SiSs Stony almond 49 Banadkook SiS, Stony almond
12 Mehriz S11Sx Stony almond 50 Banadkook S12S03 Late bloom
13 Seyyedabad SsSs Stony almond 51 Banadkook NNIH Thin skin almond
14 Seyyedabad Ss_ Stony almond 52 Banadkook S5Si3 Stony almond
15 Seyyedabad SsSi Sandy Fruiful 53 Banadkook S5Ss Stony almond
16 Seyyedabad SsS, Resistance latebloom 54 Banadkook Ss Paper almond
17 Seyyedabad S2Shi Late bloom 55 Banadkook NS Paper almond
18 Seyyedabad S13Sx Paper almond 56 Banadkook SiSi Paper Late bloom
19 Seyyedabad SiSi Paper resistance 57 Banadkook NS Stony almond
20 Seyyedabad SiSi3 Paper almond 58 Banadkook SiSi Stony almond
21 Seyyedabad SiS Paper almond 59 Banadkook SiS; Stony almond
22 Seyyedabad S2S03 Stony almond 60 Banadkook S23S) Stony almond
23 Seyyedabad S11S3 Stony almond 61 Banadkook S2S03 Stony almond
24 Seyyedabad S3Ss Stony almond 62 Banadkook SiS31 Stony Fruit full
25 Seyyedabad SsS, Stony almond 63 Banadkook S5S3 Stony Fruit full
26 Seyyedabad SiiSi Stony almond 64 Banadkook SiSs Stony Resistance
27 Seyyedabad S10S2 Stony almond 65 Banadkook S5Ss Late bloom
28 Seyyedabad S10S13 Stony almond 66 Banadkook S3Ss Stony late bloom
29 Seyyedabad S2S31 Stony almond 67 Banadkook SiSs Stony Resistance
30 Seyyedabad S31S, Stony almond 68 Banadkook SiiSi Paper almond
31 Seyyedabad S3S1i Paper almond 69 Banadkook N Paper almond
32 Seyyedabad N Stony almond 70 Banadkook S23S) Paper almond
33 Banadkook S10S2 Stony almond 71 Mehriz S12S03 Stony almond
34 Banadkook SiSio Stony almond 72 Mehriz S1S51 Stony almond
35 Banadkook S10S23 Paper almond 73 Mehriz SiiS Stony almond
36 Banadkook SsS13 Paper almond 74 Mehriz S11Si Stony almond
37 Banadkook S1S3 Stony almond 75 Mehriz SiS, Stony almond
38 Banadkook S>S10 Paper almond 76 Mehriz S,Ss Stony almond
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Continue table 4. Specifications and alleles composition of studied almond genotypes

Row Plant origin Genotype Plant trait Row Plant origin Genotype Plant trait
77 Mehriz SiS: Stony almond 89 Mehriz S,Ss Stony almond
78 Mehriz Si1S; Stony almond 90 Mehriz Si11S3 Stony Fruit full
79 Mehriz S,Ss Stony almond 91 Mehriz SxSi Stony almond
80 Mehriz S5S03 Stony almond 92 Mehriz S2S3 Bitter almond
81 Mehriz SiSio Stony almond 93 Mehriz Sii Stony almond
82 Mehriz SsSx Resistance Fruit full 94 Mehriz S35, Stony almond
83 Mehriz S11S23 Stony late bloom 95 Mehriz S5Ss Bitter almond
84 Mehriz SiSs Stony almond 96 Mehriz S>Si Bitter almond
85 Mehriz S3Ss Stony almond 97 Mehriz S2S03 Stony almond
86 Mehriz S,Ss Stony almond 98 Mehriz S3S1 Stony almond
87 Mehriz S3Si Stony almond 99 Mehriz S3Ss Stony Fruit full
88 Mehriz S5Ss Stony almond 100 Mehriz S,Ss Stony late bloom
AT Institute S1Sf Self-compatible AT Institute S1Sf Self-compatible
AT Institute S1 Sf Self-compatible AT Institute S1Sf Self-compatible
AT Institute S23Sf Self-compatible AT Institute S1Sf Self-compatible
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