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Table 1 Experimental materials
Hi'T m LTS 5 WA S A Y
Code Variety Genetic background Dichogamy type
1 ‘Cape Fear’ ‘Schley’ H Hi#Z#) 718 Open pollination progeny of ‘Schley’ 4R Protandrous
2 ‘Choctaw’ ‘Success’ x ‘Mahan’ 23 F4X Hybrid progeny of ‘Success’ x ‘Mahan’ 562 Protogynous
3 ‘Desirable’ ‘Russell’ x ‘Success’ 2232 14X Hybrid progeny of ‘Russell’ x ‘Success’ T4 ! Protandrous
4 “Elliott’ SEAET Seedling ST Protogynous
5 ‘Forkert’ ‘Success’ x ‘Schley’ <32 1t Hybrid progeny of ‘Success’ x ‘Schley’ WESE 2 Protogynous
6 ‘Gloria Grande’  ‘Stuart’ T-f{ Seedling of *Stuart’ WS Protogynous
7 ‘Hirschi’ SEA T Seedling 55 #Y Protandrous
8 *Jackson’ ‘Success’ x ‘Schley’ <321t Hybrid progeny of ‘Success’ x ‘Schley’ T4 24 Protandrous
9 ‘Kanza’ ‘Major’ x ‘Shoshoni’ 2432 ¥ Hybrid progeny of ‘Major’ x ‘Shoshoni’ IS Protogynous
10 ‘Kiowa’ ‘Mahan’ x ‘Desirable’ 2442 F-4% Hybrid progeny of ‘Mahan’ x ‘Desirable’ ESE T Protogynous
11 ‘Mahan’ ‘Schley’ 524 Seedling of ‘Schley’ 562 Protogynous
12 ‘Major’ SEAEH Seedling TfE5E7 Protandrous
13 ‘Mandan’ ‘BW-1" x ‘Osage’ 4232 T4 Hybrid progeny of ‘BW-1" x ‘Osage’ ESE T Protogynous
14 ‘Mohawk’ ‘Success’ x ‘Mahan’ 23 ¥4 Hybrid progeny of ‘Success’ x ‘Mahan’ 562 Protogynous
15 “Nacono’ ‘Cheyenne’ x ‘Sioux’ 4232 1fX Hybrid progeny of ‘Cheyenne’ x ‘Sioux’ IS Protogynous
16 “Navaho’ ‘Apalachee’ x ‘Wichita’ 7432 F4X Hybrid progeny of ‘Apalachee’ x ‘Wichita’ 14 Protandrous
17 ‘Oconee’ ‘Schley’ x ‘Barton’ 432 F-X Hybrid progeny of ‘Schley’ x ‘Barton’ T4 24 Protandrous
18 ‘Pawnee’ ‘Mohawk’ x “Starking Hardy Giant’ 2432 1-4% Hybrid progeny of ‘Mohawk’ x ‘Starking Hardy Giant’  #E5G7! Protandrous
19 ‘Schley’ SEAE T Seedling W57 Protogynous
20 ‘Shoshoni’ ‘Odom’ x ‘Evers’ %422 X Hybrid progeny of ‘Odom’ x ‘Evers’ IS5 Protogynous
21 ‘Sumner’ ‘Schley’ 34 H Seedling of ‘Schley’ WS Protogynous
22 ‘Surprize’ SEAE T Seedling T4 7 Protandrous
23 “Tejas’ ‘Mahan’ x ‘Risien #1° 223 Ff{ Hybrid progeny of ‘Mahan’ x ‘Risien #1° 562 Protogynous
24 ‘Western’ ‘Longfellow’ 5247 Seedling of ‘Longfellow’ T4 ! Protandrous
25 “Wichita’ ‘Halbert’ x ‘Mahan’ 43¢ 14X Hybrid progeny of ‘Halbert’ x ‘Mahan’ WESE 2 Protogynous
*2 103 SSREIMIER
Table 2 Details of 10 SSR primer pairs
s (DA=3 B354 JEI514) HEFP SR
Code Locus Forward primer Reverse primer Motif Reference
1 PM-CIN4 GGCATCAGAGAAGGCTCCT CTCACCCGTCTCTAGGGCTA (CTD)y, [11]
2 PM-GA31 TGAACTCCAAAAGCCTCCTCTC GTATTTGTATTTTTTCCTTGAGCTTTCTC (CT)y, [11]
3 PM-GA38 AAAAGTTTTAGGGTTGTTTGCTCTCT GTAAAGCCTACAACCTACAACAGTCTATG (CT)y, [11]
4 PM-GA41 TCTTCAGAAAAAACCCTTACCTCTCT GAAAAATATAAACTCCCATACTACCCACAT (CT)y [11]
5 Ccl9 AAACCTTGGCATAGTCATTTGAGA GCTTTGTCAACTTTGTTTTGGGTGT (TO)g [24]
6 Cc4 GCTCCAAGCGAAAGTCAAGT TCATAAACCAACGCCAAAGA (TC)g [24]
7 WGA70 TGTAATTGGGGAATGTTGCA TGGGAGACACAATGATCGAA (GA) 14 [25]
8 BFU-Jr19 CAGAAAGCACGTGAACCAGA AACACTCACGCACCTTCATTT (TA)g [26]
9 BFU-Jr82 TTGCCTCTCTATAGGCTTTTTAGC TGAGTGTCTGGACAGCAAGG (CT), [26]
10 Zm26 TTCTTCGTCCATACCCACC ACCCCATTAGCGACCTTTA (TC),, [27]
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Fig. 1

Genotyping by locus PM-CIN4 for partial varieties of Pecan.
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Table 4 Fingerprint of 25 varieties of Pecan
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Fig.2 Dendrogram of 25 varieties of Pecan
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Genetic Relationship Analysis and Fingerprint Construction of
Carya illinoensis Varieties

HE Xu-dong, ZHENG Ji-wei, TIAN Xue-yao, JIAO Zhong-yi, DOU Quan-qin

(Jiangsu Academy of Forestry, Nanjing 211153, Jiangsu, China)

Abstract: [Objective] Since the morphological appearances among pecan (Carya illinoensis) varieties are ex-
tremely similar due to the narrow genetic basis of the crossing parents, making it difficult to precisely identify by
phenotypic characters only, this study aims at elucidating the genetic relationships and constructing fingerprint among
pecan varieties, and establishing a rapid, efficient, stable, and accurate genotyping system for pecan based on fluores-
cent SSR markers combining high throughput capillary electrophoresis technology. [Method] A total of 54 SSR
primers were selected from pecan and related species for preliminary screening and ten of them were labeled by
fluorophore for further analysis. 25 pecan varieties were genotyped by capillary electrophoresis, and the number of al-
lele (A) and polymorphic information content (PIC) of each locus was scored and calculated by software. The finger-
print of pecan varieties was constructed using different combination of SSR markers and the genetic relationships
among varieties were also investigated through cluster analysis. [Result] A total of 68 alleles were detected by ten
pairs of SSR markers with an average of 6.8 alleles. The most (12 alleles) were screened at the Cc19 locus and the
least (3 alleles) were obtained at the BFU-Jr locus. The polymorphic information content varied with locus from 0.291 0
to 0.8435 (mean 0.5883). With the four optimal pairs of core primers, all of the 25 pecan varieties could be com-
pletely distinguished by the primer combinations of Cc19, PM-GA31, PM-CIN4, and PM-GA41. The cluster analys-
is demonstrated that the similarity coefficient of the 25 pecan varieties varied from 0.62 to 0.99. Two main clades
were formed, in which some related varieties could be clustered together and some of them could not be completely
corresponding with genetic background. [Conclusion] Compared with traditional dominant markers and polyacryl-
amide gel electrophoresis, the genotyping technology consisting of fluorescence-labeled SSR primers and capillary
electrophoresis is quite practical with high throughput, fast speed, and stable and reliable result. The different variet-
ies can be efficiently identified by the combination of core markers. In order to deeply reveal the real architecture of
genetic relationship among pecan varieties, it is suggested that more crossing parents should be added and a certain
number of more efficient markers covered the whole genome need to be selected during the analysis of genetic rela-
tionship.

Keywords: Carya illinoensis; fluorescent markers; SSR; genetic relationship; fingerprint
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