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Features and Variations of Potato Nutritional Components and

Identification of Elite High-Quality Lines
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Abstract: Apart from facilitating the development of the potato processing industry and enriching the diets of people, breeding of
potato varieties with good nutritional qualities also contributes to the adjustment of the national-wide planting structure. Protein,
vitamin C and potassium (K) are important quality traits in potato. In this study, the genetic variation of protein, vitamin C and K and
their interaction relationship in 118 potato breeding lines were assessed by cluster analysis and the two-dimensional quadrant method.
The variable coefficient of protein, vitamin C and K content were 16.34%, 26.01% and 14.19%, respectively, and the genetic diversity
index were 1.9744, 1.9952 and 2.0411, respectively. These indicated a broad genetic basis for protein, vitamin C and K content in this
collection. The protein content was extremely significantly positively correlated with the K content in potatoes. The cluster analysis
enabled the classification of 118 potato lines into four groups. The lines in groups | and Il had lower protein content; the lines in group
I had high vitamin C content; the lines in group Il had the highest contents of protein and K; the lines in group 1V had the highest
vitamin C content. Twenty lines showing multiple high nutritional qualities were identified by two-dimensional quadrant analysis.

Gained from these results, it is possible to identify potato varieties with high nutrition and suitable for planting in Fujian Province of P.
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R. China. This study might provide useful materials breeding and deciphering the mechanism of elite potato varieties with high
nutritional value.
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Table 1 Names and codes of 118 potato breeding lines.

5 i R S i RIS FFs RES il F AU i RIS Fs i R ST i RS
Number  Breeding line Source of breeding line Code of Number Breeding line Source of breeding line Code of Number  Breeding line Source of breeding line Code of
breeding line breeding line breeding line

1 09173007 Huckleberry < Congo Ci1-1 41 09328200 Calwhite x $12 3 5 C16-2 81 2011-46-111 H2 xM8 C39-3
2 09173033 C1-2 42 09328208 C16-3 82 2011-47-054 M48 xM37 C40-1
3 09173074 C1-3 43 09329222 Carlita < % 3 = C17-1 83 2011-54-003 H66 < M55 C41-1
4 09175039 Shetland Blue % Congo Cc2-1 44 09330151 Chieftain x % 6 5 C18-1 84 201201012 H66 xM20 C42-1
5 09175040 C2-2 45 09334161 Disco x 1% 3 5 C19-1 85 201201033 C42-2
6 09175041 C2-3 46 09334204 C19-2 86 201202005 M42 xM37 C43-1
7 09175043 C2-4 47 09348374 Frisia x< #3565 C20-1 87 201202019 C43-2
8 09176001 Congo xAdirondack Blue C3-1 48 09363376 Red Beauty x % 6 5 C21-1 88 201205027 M60 x<M37 C44-1
9 09177048 Adirondack Blue >Congo C4-1 49 09363381 C21-2 89 201205032 C44-2
10 09178005 Adirondack Blue > C5-1 50 09363416 C21-3 90 201205041 C44-3
11 09178055 Shetland Blue C5-2 51 09364362 Red Beauty < H1% 3 5 C22-1 91 201207004 M65 xM20 C45-1
12 09178056 C5-3 52 09364411 C22-2 92 201207008 C45-2
13 09178058 C5-4 53 09365417 Rose Gold x H1% 3 5 C23-1 93 201208012 M19 xM20 C46-1
14 09178060 C5-5 54 09366368 Sablext % 6 5 C24-1 94 201208016 C46-2
15 09178066 C5-6 55 09366406 C24-2 95 201209017 H42 xM26 C47-1
16 09178095 C5-7 56 09366407 C24-3 96 201209027 C47-2
17 09178263 C5-8 57 09378245 i xF93043 C25-1 97 201209028 C47-3
18 09178604 C5-9 58 09407078 Jupiter x K& T C26-1 98 201210002 M42 xM20 C48-1
19 09179006 Adirondack Blue > C6-1 59 09410188 hE 55 x HLE C27-1 99 201210010 C48-2
20 09179008 All Blue C6-2 60 09411190 01 <C51 C28-1 100 201211008 M60 xM20 C49-1
21 09181083 Kelly Blue x<All Blue C7-1 61 09412174 x5 x Kondor C29-1 101 201211018 C49-2
22 09181087 C7-2 62 09417096 Atlantic xGD1 C30-1 102 201212005 H7 xM20 C50-1
23 09182175 Kelly Blue xShetland Blue cs-1 63 09424039 W 145 x11933-1 C31-1 103 201212017 C50-2
24 09183067 Kelly Blue < Co9-1 64 09424071 C31-2 104 201212024 C50-3
25 09183070 Adirondack Blue C9-2 65 09424077 C31-3 105 201212029 C50-4
26 09183071 C9-3 66 09424083 C31-4 106 08030001 Chieftain < Kondor C51-1
27 09183072 Cco-4 67 09424097 C31-5 107 08034002 Kondor x 47k C52-1
28 09183074 C9-5 68 09424300 C31-6 108 08043005 ¥ X Redsen C53-1
29 09183098 C9-6 69 09218263 C66 <C82 C32-1 109 08047016 % 345 xRedsen C54-1
30 09183100 C9-7 70 2011-10-007 H45 < H65 C33-1 110 08048005 % 35 xAdora C55-1
31 09183103 C9-8 71 2011-01-013 M15 xH32 C34-1 111 08051001 Keswick xRiver John Blue C56-1
32 09183105 C9-9 72 2011-15-003 M42 xH45 C35-1 112 08056008 Lady Rosetta < Kennebec C57-1
33 09188103 C62 =<C60 C10-1 73 2011-19-003 M43 xM10 C36-1 113 08056010 C57-2
34 09301117 C9x hE 45 Cl1-1 74 2011-21-004 Cal6 xM42 C37-1 114 08061006 Desiree x &7 C58-1
35 09312134 C71 =< Kohahbuki Ci12-1 75 2011-21-005 C37-2 115 08067001 Asterix < Felsina C59-1
36 09312138 C12-2 76 2011-21-006 C37-3 116 08085008 4y % 389746.2 C60-1
37 09319320 C78 xND860-2 C13-1 77 2011-21-008 C37-4 117 08111080 Hertha < 47 C61-1
38 09322340 C78 < % 35 Cl14-1 78 2011-03-014 H72 xM42 C38-1 118 08109001 )i 4 5 x387415.13 C62-1
39 09325217 C79 xSable C15-1 79 2011-46-026 H2 xM8 C39-1

40 09328145 Calwhite x 1% 3 5 C16-1 80 2011-46-027 C39-2

e mRG S UFRCIL, R ER T MR RAG SRS .

Note: The code of breeding line start with the letter “C”, the numbers before and after “-” represent the cross combination number and breeding line number, respectively.
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Fig.1 Frequency distribution of protein, vitamin C and K of 118 breeding lines.
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Table 2 Variation of protein, vitamin C and K of 118 breeding lines.

b MR payict JERE &
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Min Max Mean SD CV H’

HE AR Protein 11.73 5.65 14.25 10.88 1.78 16.34 1.9744

4E K C Vitamin C 0.23 0.13 0.46 0.25 0.06 26.01 1.9952

K 2.42 1.44 2.98 2.27 0.32 14.19 2.0411
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Fig.2 The relationship among content of protein, vitamin C and K in potato.
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Fig. 3 Cluster analysis diagram of protein, vitamin C, K in 118 breeding lines.
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Fig.4 The average of protein, vitamin C and K in different group.
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Fig.5 The screening results of elite quality breeding lines based on two-dimensional quadrant method.
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Table 3 The elite quality lines and their related quality components content.

HA Type K e TR S Pikni Yl ECEHE ey s
Number Code of breeding line Protein Vitamin C K content

content content (% DW)
(% DW) (mg/g FW)

mEA 1 C28-1 14.25 —

High protein

mgEd & C 2 C12-2 — 0.46 —

High vitamin C C48-2 o 0.44 o

e 3 C1-2 — 2.98




High K C50-1 — — 2.94

C51-1 — — 2.82
HEM. mgEERCL m 1 C46-2 13.25 0.34 2.57
High protein, High vitamin C, High
K
mEA. mYEERC 1 C28-1 14.25 0.36 —
High protein, High vitamin C
R EE 5 C1-2. C20-1. C23-1, C29-1, C44-1 13.13-13.69 — 2.47-2.98
High protein, High K
e R CL 13 C2-2, C7-2, C9-3. C12-1, C13-1. C16-3. C19-2, — 0.26-0.44 2.42-2.94
High vitamin C, High K C31-5, C34-1, C37-3, C39-2, C48-2, C50-1
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