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Abstract: Evaluating the genetic relationship of sweetpotato varieties is an important prerequisite for
understanding their genetic background and effectively utilizing germplasm resources. Using 23 pairs of InDel
primers developed by our research group, genotype analysis was conducted on 305 registered sweetpotato
varieties in China. A total of 56 bands were amplified, of which 53 bands were polymorphic, with a
polymorphism rate of 94.6%. The average values of polymorphic information content (PIC) , Nei's genetic

diversity index (H) , observed heterozygosity (Ho) , and expected heterozygosity (He) are 0.4098, 0.4451,
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0.6003 and 0.4460, respectively. Group structure analysis indicates that 4K reaches maximum at the number of
groups K=2, with a small peak at K=4. The northern and Yangtze River sweetpotato zone are evenly
distributed within the two groups, while the majority (72.97%) of the southern sweetpotato zone converge in
group 2. The principal coordinate analysis (PCoA) shows that there is some convergence in the southern
sweetpotato zone, but there is no clear cluster division overall. The clustering results divided the population
into four main groups. The varieties in the northern sweetpotato zone and the Yangtze River sweetpotato zone
were evenly distributed in groups I, II, III and IV, while the southern sweetpotato zone (77.03%) was
mainly concentrated in group IV. This clustering result is basically consistent with population structure
research and principal coordinate analysis. Genealogy analysis identified the main parental materials of 13
registered varieties, and there was a situation of repeated use of parents for forward and reverse breeding in
each breeding unit. This article combines molecular marker results with pedigree information, preliminarily

indicating that the registered varieties of sweetpotatoes in China have close genetic relationships and narrow

genetic backgrounds, providing reference for germplasm innovation and new variety selection of

sweetpotatoes.
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Table 1 Genetic diversity parameters of 305 registered sweetpotato varieties in china

S5 stopms st o SRR e mmmar sskem
Primer code Na Ne *Efy Ho He PIC
F1-4 3 2.0211 0.5052 0.9860 0.5061 0.4265
F2-2 2 1.6593 0.3973 0.2812 0.3981 0.5402
F3-1 2 1.9146 0.4777 0.7888 0.4785 0.3711
F4-1 2 1.6405 0.3904 0.3262 0.3911 0.3399
F4-3 2 1.9201 0.4792 0.7500 0.4800 0.3733
Fs5-2 2 1.9029 0.4745 0.7741 0.4753 0.3708
F5-3 2 1.5278 0.3455 0.4441 0.3460 0.3369
F5-4 2 1.5979 0.3742 0.4984 0.3748 0.3444
F6-5 2 1.9936 0.4984 0.9097 0.4992 0.3748
F8-1 2 1.1963 0.1641 0.1738 0.1643 0.2215
F8-7 3 2.3390 0.5725 0.8643 0.5739 0.6016
F9-1 3 2.9353 0.6593 0.7317 0.6609 0.5865
F9-3 2 1.9922 0.4980 0.9175 0.4989 0.3748
F10-5 2 1.9659 0.4913 0.2562 0.4922 0.3720
F10-7 2 1.9623 0.4904 0.8086 0.4912 0.3736
F11-4 3 2.1643 0.5380 0.8571 0.5393 0.5547
F11-7 2 1.6129 0.3800 0.1566 0.3810 0.4924
F12-1 3 1.6004 0.3752 0.4440 0.3759 0.4997
F12-4 3 1.9652 0.4912 0.4379 0.4920 0.4698
F14-2 2 1.4740 0.3216 0.4026 0.3221 0.3247
F14-5 2 1.4997 0.3332 0.4224 0.3338 0.3294
F15-3 2 1.9997 0.4999 0.8152 0.5007 0.3750
F15-5 2 1.9274 0.4812 0.7599 0.4820 0.3720
Y Mean value 2.2607 1.8614 0.4451 0.6003 0.4460 0.4098

PIC: Polymorphism information content
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Fig. 1 The population structure map of 305 registered sweetpotato varieties in china
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Fig. 2 Principal coordinate analysis of 305 registered sweetpotato varieties in China
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Use iTOL to color code the label section; Blue, red and green representing the northern sweetpotato zone, the Yangtze River sweetpotato zone and
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Fig.3 The phylogenetic tree of 305 registered sweetpotato varieties in China
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Table 3 13 main parental materials for registered sweetpotato varieties

s FHERA PR R A% AAEL it
Number Material name Material source Female parent quantity =~ Male parent quantity Total
1 wH18 TLIRUERL AR N A B =I5 e 15 4 19
2 W13 WA AV B2 BV 5 R HOARF AT B 10 2 12
3 #EZ JeE AR B A e 6 4 10
4 TR 781 R L 3 5 8
5 41157 TR 6 2 8
6 M1 PHRI R 3 5 8
7 Y-6 LA RV RLABEME TS T 2 5 7
8 S HA 6 1 7
9 HESS JeE AR AT B 4 2 6
10 ]8T TR BB B AT T B 4 1 5
11 TE-T RO RL2 AT TE B 4 1 5
12 TLE21-2 AR A RLE B E BT T BT 5 0 5
13 M99 MO R B 3 2 5
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Appendix 1 List of registered sweetpotato variety resources

P 5 LR HRT5 EEFN KA K | w5 AR HRp7 A A4 KA SR
Breeding Breeding
Number  Material name methods Female parent Male parent Origin Number  Material name methods Female parent Male parent Origin
1 HE 332 FEIB 42111 630 - Ak 154 126 FEIE 1R 781 - T
2 Hh1e SE [ AR AE HE 212 Y-6 b 155 123 TE A5 P616-23 IR 27 L5
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Appendix 2 23 List of InDel primer information

S5 (53D JBER/N (bp) A EZNEE T
ST SR AT
Primer sequence (5'-3") Fragment size Bands Polymorphic bands
Primer code Primer original name
number number

F: TAAGAAGCGCAAAACAGAGCTC

F1-4 Iba chrOla 26227412 26227812 177-207 3 3
R: GGTGTAGCTGAAGAGGAAAAGC
F: CACCATAAGACGCGCTTTTCAA

F2-2 Iba_chr02a 7497019 7497419 166-178 3 2
R: GGGAGGCGATGAAGACAGAAAT
F: GTTCAGGGCCTGGATTCACTAT

F3-1 Iba_chr03a 2150584 2150984 182-190 2 2
R: TCTTTACAAGAGCAAGAGCCGT
F: AAAGTAGTGAAGCCAAGCCAGA

F4-1 Iba_chr04a 36815 37215 197-204 2 2
R: GCCAATGCAGTTGCTTCTAAGT
F: GCTCCTCCTGATAGATATCGCC

F4-3 Iba_chr04a 2827664 2828064 187-194 2 2
R: ACTCTCCTACTTTGATACACGCA
F: AGAGCTGTTTCAGGTTCTCATGT

F5-2 Iba_chr05a 20138349 20138749 193-203 2 2
R: ACCAATTTGCCTAGTCTTCCCA
F: TAGGATTCCGACGATGTTTGCT

F5-3 Iba_chr05a 20406483 20406883 172-180 2 2
R: GGACAGATAGGCCCATGAATTT
F: TGTATGTAGTGTTGGCTGCAGT

F5-4 Iba_chr05a 20590340 20590740 145-154 2 1
R: GACCAAAATTGTGCTTGAGGCT
F: TAAAGCCAAGTGTCTCCCAACA

F6-5 Iba_chr06a 3486955 3487355 155-160 2 2
R: TCATTTTGATGGACATGCAGGC
F: CCCACATAGGCAAAGGAGCAAT

F8-1 Iba_chr08a 3896050 3896450 92-203 2 2
R: GCCTAATGCACACAAATGCTTAGT
F: TGCCATTTCTGCCATCAATTCC

F8-7 Iba_chr08a 8138104 8138504 212-233 4 4
R: CCACAACGTCACAAAGTCCTTG
F: TGAGAATAGGCGACTCCCATTG

F9-1 Iba_chr09a 3400919 3401319 119-202 3 3
R: GAATTCCTCTACCTCCTGCACC
F: TGCTTAAGTAGTCGTTGTTTGGA

F9-3 Iba_chr09a 4595801 4596201 137-150 2 2
R: ATGGTCGTTGCATGTCGTTTTT
F: TGATGCGCGTTTAGCCATTTAA

F10-5 Iba_chrl0a 3743582 3743982 180-186 2 2
R: TCGTAGGGAGTAAAGTACCATATTTC
F: ACCAAGACTAAGCTAGCACTTCA

F10-7 Iba_chrl0a 8264614 8265014 208-218 2 2
R: AAGATGGCCCTCTGGTGTTAAG
F: AAGAAGGAACATTTTGGCTGCG

F11-4 Iba_chrlla 5855336 5855736 150-159 3 3
R: AGAGAGATATCGGCGGAGAGAA
F: ATTGACATGCACGAGCCTTCTA

F11-7 Iba _chrlla 22192894 22193294 164-181 3 2
R: CTTTGGCCAGTAAAAGCTGACC
F: ACTCACCAAACCACTTGTACCA

F12-1 Iba_chrl2a 31984609 31985009 144-162 3 3
R: TGCCCTGCAATTTGAGAAAAGG
F: TCTGAGCCTCGATTCTTTGAGT

F12-4 Iba chrl2a 33327278 33327678 187-215 4 4

R: GGGTTTCCTCTCTTCCCTGATG




F14-2

F14-5

F15-3

F15-5

Iba chrlda 3255443 3255843

Iba_chrl4a 29237539 29237939

Iba chrl5a 1033916 1034316

Iba_chrl5a 1679750 1680150

F: ATTTGTGTTGGAGCATACCAGC

R: GTGACGAGCCTAACTCTCATCA

F: GGGAATGAGCACGAAATAGACG
R: TCGATGGGAAAAGTCAGGTGTT
F: ACCACAAACTACACTACTACGTCT
R: AGAGAGTTATGTCCAACTTCGTGT
F: TCGGGAGAAATTAACCATAGGCT
R: CTGACCAGCATCCGACATAGAA

109-121

101-113

135-140

186-195
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