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Research progress on genetic diversity of potato
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Abstract: Potato is an annual herbaceous plant in the Solanaceae genus Solanum, with comprehensive nutrition, high
yield, and strong stress resistance. China have abundant potato germplasm resources, and studying their genetic diversity
can lay the foundation for the excavation of high-quality potato resources. The authors mainly summarized and prospected
the genetic diversity of potato from four aspects: morphology, cytology, biochemistry and molecular level, aiming to pro-

vide reference for genetic improvement, screening of excellent germplasm, cultivation of new germplasm, and utilization

of potato germplasm resources.
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Table 1 Statistical table of molecular marker types
I o B AU
Development . L
Maker type Name time Advantage Disadvantage Application area
AFLP FWAFBRK WMoy ATETMERAWGEE E BOARMEEKR, SRS, Bk S AT H T8 2RI dhFhai e
EEEE bl AT LAEEATEE IR 0, B 2 30 N A BUR B BOR K o X S0 04 P (0 ) e R i DR 5
Amplified  Second AU PR E  EE VL. DNA AR N VTG =2 .
fragment generation  FRUE PSR A R - It could be used for genetic diversity
length molecular Without understanding the in- The technical difficulty was high, research, variety purity identifica-
polymorphism markers formation of the genome, en- the cost was relatively high, and it tion, genetic map construction, and
zyme digestion and amplifica- required experimental personnel gene mapping analysis.
tion could be performed, which to have high technical skills. High
had the advantages of good requirements were placed on the
polymorphism, high resolution, purity of DNA and the quality of
good repeatability, and strong endonucleases.
stability.
RAPD BN 2 A BRI RE S D I R X ARG )E T R AR, Tk X W TR 2R S B MR GG
Atk DNA  Frid B R XTSI B SR T . o 20 SRR AL S AR R RV AR 3 23 AT il A £ 0 5 AN S By
Randomly  Second FRAAG R - SV ZE . HIE.
amplified generation The required experimental sam- This marker belonged to dominant It could be used for genetic diversity
polymorphic  molecular ples were few, the detection markers and could not distinguish analysis, phylogenetic analysis,
DNA markers sensitivity was high, the re- between heterozygotes and homo- purity and authenticity identifica-
quirements for experimental zygotes, with poor stability and re- tion of varieties.
equipment were simple, and the peatability.
cost was low.
SSR s EE T 240 SSR 7F Thric AAT LM, £ R4 DNA W7 1Al , 3K Al FT-Ab 72l BRI 10t % 22 e
B, X rrhsid SteEm, EEMEE, FEM S SSR hnid, FEMBEEZITH] ST RS OCR T BHE B 1
PEFE  Second DNA F R AZ 1 B X Pmi oG 8, S Bseir 2 M.
Simple generation ~ DNA FER R EERA G, A R 7 515 B0 €, A% 5 3K 1t could be used for seed purity test-
sequence molecular  MEFEARE . HEHWMES KK T EE ing, genetic diversity analysis, phy-
repeats, also  markers SSR  molecular markers had F|FH 15 47 51, 5 i 73X — logenetic analysis, and genetic map
known as codominance, high polymor- k. construction.
microsatellite phism, good repeatability, re- For species that had not undergone
quired a small number of DNA DNA sequencing, in order to obtain
samples, and did not require SSR markers, it was necessary to
high quality of DNA samples, know the sequence information at
resulting in low technical diffi- both ends of the repeating sequence.
culty. The design of primers should be
based on the sequence informa-
tion, which was not easy to obtain.
However, direct primer sequences
had been published to overcome
this drawback.
ISSR fdElz W2 EEMHEEE, EEEARE XMACRZ )R T EMEANL, JE AR TR BRI RGO R 1T
J7 4 X 1) FHrid SE VLR BAEYELT RS e VRN I A RN AR . IS AT A BT R SRR
Inter- Second e ANeZRAFHEEHE R O AERET, BG4 Tt could be used for distance analy-
simple generation 52N, JE AR DNA 9% 55 [ X & sis of genetic relationships between
sequence molecular Thepolymorphismwasrelatively 52 H 45 5L, germplasm resources and identifica-
repeat markers rich, with high repeatability This type of marker was mostly tion of germplasm resources.

and stability, good operability,
and strong product specificity.
Not affected by external envi-
ronmental factors.

dominant and cannot distinguish
between heterozygotes and homo-
zygotes. The reaction conditions
must be optimized in advance,
otherwise factors such as primers,
temperature, and template DNA
concentration would affect the

results.
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Table 1 (Continued)
eI e o T e DL
Maker type Name fime Advantage Disadvantage Application area
SRAP MR H2M80  ZARC ] UM ARSI 3, 51 K/ 23 3 17~18 bp, B e ic al BLAE F7 510 R S 155 40
wedrn Fhad PH PR R 58 XT3 38, B Ssgma R bR B b b a8 N REAT B AL 2 RIS BT AL 1R
Sequence-  Second S i INE 273 CE/INGG =R e SE MR E 2% A Bl e WA e i af SV ST (YK - S RN
related generation  Uf, 1Ml H A LU H G XI5 FeF B AL
amplified molecular  This marker could amplify spe- The length of primers should be This marker could be used for
polymor- markers cific regions of genes using selected between 17-18 bp, other- genetic diversity analysis, genetic
phism unique primers, with simple op- wise it would affect their effective- map  construction, and gene
eration, high polymorphism, ness. This marker would have less mapping of important crop traits
good repeatability, and low cost. amplification in the vicinity of the in situations where the sequence
centromere and telomere regions was unknown.
where genes were scarce.
SNP PREFRZ F3MR  SNP ARid 2 &M, A7 AT KD A R AR e AT SRR R AL 2 FEE
S Fhrid &R e, W LLE Eh1E The testing cost and technology B 78 43 F s ic 4 Bl & F K st
Single nucle- Third ST were relatively high. AL R (1 R 2
otide poly- generation ~ SNP markers exhibited dimor- It could be used for research on
morphism molecular phism, abundant loci, high genetic relationships and diversity,
markers genetic stability, and could be molecular marker assisted breed-
automated for analysis. ing, and construction of genetic
linkage maps.
InDel NG 3R AR BHER, EE L, W H e, LIRS RS URiE 2 sk TN LI
Insertion TR TFRAANG HRIER B 54T.  No shortcomings. JEHEE RS IR BEAT S
and deletion  Third The results were relatively [R5 B3 HT o
generation  accurate, had good reproduc- It could be used for genetic diver-
molecular ibility, and had low develop- sity analysis, variety purity identi-
markers ment costs, making the opera- fication, and gene mapping analy-

tion simple and feasible.

sis of important crop traits.

BOR B AR B BN S 8 B A% 2 PR AR 207
o WA DU PP 150 AR 5 3 ARG M PP BSOS 1R T B
DL B 41 25 5 1k A 8t n b3k LA JE R 20 )7 41 PRl
(R AT, M FH 4 25 DR AL e AR ) o 4% 2 B R
HH 5% 1) 38 A% 5 Al 3E 47 BIF 90 © RO 20 B I LT
B, 4 R DR 2 5 0 AT LIRS g 12 7 R 23R 4785 4 £
SE LA AT TR A ) e — PR 3k BRT B B 42 40 A
A ROF F SR AL BRI A S (R I B Hi 5 B ) i A B
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