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Abstract To screen specialized potato germplasm resources suitable for cultivation in the cold and humid high-
altitude areas of Gansu Province, 255 potato germplasms were used as test materials. The contents of dry matter,
starch, protein, reducing sugar, vitamin C, and crude fiber in potato tubers were determined using near-infrared
spectroscopy (NIRS). A comprehensive evaluation of the core nutritional quality indicators was then conducted
by combining principal component analysis (PCA) with the membership function method. The results indicated
that significant genetic variation existed in all nutritional quality traits of the tested germplasms. Among these
traits, the coefficient of variation (CV) for reducing sugar content was the largest (48.39%), while that for protein
content was the smallest (4.35%). Principal component analysis (PCA) revealed that the nutritional quality of
the tested materials could be represented by three principal components, with dry matter, vitamin C, and protein
contents serving as representative indicators, which together accounted for a cumulative contribution rate of
82.14%. Based on the membership function method, the top three accessions with the highest comprehensive
nutritional quality evaluation values (D) were ‘CIP304349.8°, ‘CIP302534.17’, and ‘CIP800923’. In addition,
20 germplasms had D = 0. 60, accounting for approximately 7. 8% of the tested materials. Combined with the
threshold values of nutritional quality traits, elite germplasms suitable for different end-uses were further selected.
Specifically, 13 germplasms were identified as suitable for frying, including ‘CIP304349.8", ‘CIP800923’,
‘CIP312735. 105", ‘CIP312507.311’, ‘Yunshu 603’ , ‘CIP399085.30" , ‘3Bopsunii’ , ‘CIP309064.76" ,
‘CIP304379.11’, ‘CIP312751.021’, ‘CIP703330°, ‘CIP309062.77’, and ‘3asoxncxuii’. Three germplasms
were suitable for fresh consumption, namely ‘CIP309062.77’, ‘CIP397039.51", and ‘CIP309043. 123°. For
‘CIP304349.8°, ‘CIP302534. 17, ‘CIP309103.85",
‘CIP312735. 105", ‘CIP309062.77’, ‘CIP389447.5", ‘CIP312507.311’, ‘Yunshu 603’ , ‘CIP399085.30",
and ‘Yunshu 701°.

and the membership function method, elite potato germplasms specially adapted to the alpine humid areas of

starch processing, 10 germplasms were selected, i.e.,

In summary, through a comprehensive analysis combining principal component analysis

Gansu Province were successfully screened. Among these, 13 accessions were identified as suitable for frying,
3 for fresh consumption, and 10 for starch processing. This study provides a scientific basis and high-quality
germplasm resources to support variety improvement, specialized cultivation, and industrial upgrading of potato
production in this region.

Keywords potato; germplasm resources; nutritional quality; principal component analysis; membership

function method; cold and arid regions of Gansu Province
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Table 1 Analysis of variance results for nutritional quality indexes of 255 potato germplasm resources

& LA T (n=223)

A A BB 1 F AP (RO (n=32)

Ei=RN Collection of domestic and
Index international germplasm
resources

Bred varieties (lines) by Gansu F P
Academy of Agricultural Sciences

TH I/ (g/100 g)

21.36-+1.29
Dry matter
YEH/(g/100 g) 16.90-+1. 44
Starch -
AR/ (g/100 g) 2.07-+0.09
Protein -
& JEHE / (g/100 g 0.57-+0.28
Reducing sugar o
4 4% C/(mg/100 g) 12.17+1.32
Ve -
HLET 4t/ (g/100 @) 0.6140.05
Crude fiber -

20.3741.02 17. 346 <20. 001
15.49+1.27 27.485 <20.001
2.06+0.08 1.282 0. 259
0.9340.22 48.375 <20. 001
10.61+£1.23 39. 881 <20. 001
0.6040.04 0.049 0.825

. P<C0. 001 7R 22 5 bl 235
Note: P<C0. 001 indicates that the difference is highly significant.
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Table 2 Variation analysis of nutritional quality indexes of 255 potato tubers

EiER 7Y e KAH /M W 22 Yi{H b 1 22 TRERB/%
Index Max Min Range Mean SD Cv
FHIR/ (/100 g) 25.94 17. 09 8.85 21.23 1.30 6.12
Dry matter
IS
VER/(g/100 g 20.75 12. 68 8.07 16. 72 1. 49 8.91
Starch
HFR/ (/100 0 2.41 1.86 0.55 2.07 0.09 4.35
Protein
W B / (g/100
IR/ (g/100 g 1.45 0.04 141 0.62 0.30 48.39
Reducing sugar
“di & C 1
ﬁ%‘? C/(mg/100 ) o o 7.68 7.89 11.98 1. 40 11. 69
Ve
4 Y
*H'TL’E./(g/lOO & 0.76 0.48 0.28 0.61 0.05 8.20
Crude fiber
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DM, dry matter; ST, starch; PR, protem; RS, reducing sugar; VC, vitamin C; CF, crude fiber. * indicates a significant correlation (P<<0. 05),
and ** indicates a highly significant correlation (P<Z0. 01).
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Fig. 1 Correlation analysis of nutrient quality indexes of 255 potato germplasm resources
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Table 3 Principal component analysis of nutrient quality indexes of 255 potato germplasm resources

% R A H TTHR A/ % R Tk R/ %
Component Eigenvalue Contribution rate Cumulative contribution rate
PC, 2.29 38.15 38.15
PC, 1.55 25.86 64.01
PC, 1.09 18.13 82.14
PC, 0.59 9.77 91.91
PC; 0.25 4.11 96.02
PC, 0.24 3.99 100. 00
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Table 4 Principal component loading matrix of nutritional quality indexes for 255 potato germplasm resources

EETIIEER

EiDid i

Comprehensive factor

Nutritional quality trait

PC, PC, PC,
T¥ i/ (g/100 g) Dry matter 0.91 0.05 —0.05
W/ (g/100 @) Starch 0.88 —0.20 0.17
HEHFE/(g/100 g) Protein —0.04 0.44 —0.84
M/ (g/100 g) Reducing sugar —0.57 —0.69 0.14
4t % C/(mg/100 @) VC 0.18 0.67 0.51
FL2F 4 /(g/100 ) Crude fiber —0.57 0.63 0.26
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Fig. 2 Principal component score maps of nutrient quality of 255 potato germplasm resources
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Table 5 Comprehensive rankings of representative 255 potato germplasm resources
i He#
F F F. ) ) D
Variety ! ‘ : m 1 Ha Ranking
CIP304349.8 2.24 3.14 —1.87 0.95 0.99 0.73 0.92 1
CIP302534. 17 2.54 0.95 —2.44 1.00 0.54 0.83 0.82 2
CIP800923 0.91 2.75 —0.97 0.73 0.91 0.58 0.76 3
CIP309103. 85 1.25 1.93 —0.83 0.79 0.75 0.56 0.72 4
CIP312735. 105 2.08 1.18 —0.13 0.92 0.59 0.44 0.71 5
CIP309062. 77 1.32 1.92 0.45 0.80 0.74 0.35 0.68 6
CIP389447.5 1.04 1.88 0.20 0.76 0.73 0.39 0.67 7
CIP312507. 311 1.64 0. 80 0.02 0.85 0.51 0.42 0.65 8
=2 603 2.07 0.19 0.02 0.92 0.39 0.42 0.64 9
H5l9% —2.53 —0.81 1.41 0.17 0.18 0.19 0.18 255
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