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Comprehensive Analysis and Evaluation of Yield and Nutritional Quality of
Different Potato Germplasm Resources in Northwest China
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Abstract: A comprehensive analysis and evaluation of the yield and nutritional quality of local and introduced potato
varieties in Ningxia and Gansu Provinces in the northern one cropping region were carried out in order to provide a
reference for the selection of special-purpose potato varieties suitable for different local uses and with good quality. The
yield, dry matter, starch, reducing sugar, protein and vitamin C contents of 159 potato varieties were determined and
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analyzed, and the membership function method was used for comprehensive evaluation. The range of 159 potato varieties
for yield, dry matter, starch, reducing sugar, protein and vitamin C contents was 1 998-87 468 kg/ha, 13.56%-28.88%,
8.63%-21.40%, 0.01%-2.67%, 0.98%-3.11% and 4.03-31.80 mg/100 g, respectively. Correlation analysis showed that
the dry matter content in potato tubers was highly significantly positively correlated with starch content, while highly
significantly negatively correlated with reducing sugar and vitamin C contents; the content of starch was significantly
negatively correlated with the contents of reducing sugar and vitamin C, and reducing sugar content was significantly
negatively correlated with protein content. The comprehensive analysis and evaluation of the nutritional quality of the
tested varieties showed that 'Huashu 9', 'Zhongshu 38' and 'Zhengshu 7' were suitable for use as local high-yielding
table varieties. 'Qingshu 9', 'Yushu 5', 'Longshu 22, 'Tianshu 11', 'Zhongshu 56' and 'Ningshu 18" were suitable for use
as deep-frying processing varieties. There were 25 varieties suitable for starch processing, among which the top three
varieties were 'Zhongshu 19', 'Veilasi' and 'Kaishu 1'. The comprehensive evaluation by membership function method
indicated that the potato varieties suitable for local planting and with the best comprehensive nutritional quality were
'Huashu 9' as table variety, 'Tianshu 11' and 'Longshu 22' as deep-fried processing varieties, and 'Zhongshu 19',

'Dongnong 310", 'Gannongshu 9', 'Zhongshu 31' and 'Veilasi' as starch-processed varieties.
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F1 HAERERW(RIRES
Table 1 Test potato varieties (lines) and numbers
45 No BnFl(FR) Variety (line) 5 No iRl (F) Variety (line) it No. SRl (R) Variety (line)
1 [l % 7 Longshu 7 54 T2 195 Ningshu 19 107 H518 5 Ganyin 8
2 [ %5 8 Longshu 8 55 B4 45 Dingshu 4 108 4901 Yunshu 901
3 [£ % 9 Longshu 9 56 1B 9 5 Huashu 9 109 LK99
4 [ 2% 10 Longshu 10 57 AE3 135 Huashu 13 110 1E% | 5 Huashu 1
5 [ % 11 Longshu 11 58 AE3 15 Huashu 1 111 i 343 Yushu 3
6 [fz % 12 Longshu 12 59 #1525 Huaen 2 112 i 55 Yushu 5
7 LK 12 Jizhangshu 12 60 875 Zhengshu 7 113 GNI122
8 HLik % 14 Jizhangshu 14 61 B3 105 Zhengshu 10 114 E 45 Xuanshu 4
9 FEIK 22 Jizhangshu 22 62 Y15 14 Eshu 14 115 Jt75 016 Beifang 016
10 UK 1 Jingzhangshu 1 63 PR 16 Eshu 16 116 AE25i 34 5 Huasong 34
11 T4 165 Jinshu 16 64 T FESS Xisen 5 117 K85 Dafeng 8
12 224 Jinshu 24 65 AR 65 Xisen 6 118 K495 Dafeng 9
13 K# 115 Tianshu 11 66 J5% 145 Sulan 1 119 2145 Yueshu 1
14 K2 125 Tianshu 12 67 JE3 12 Longshu 12 120 GN99
15 K215 Tianshu 15 68 JE3 4 Longshu 4 121 [ % 22 5 Longshu 22
16 TH16%5 Ningshu 16 69 37 Zhongshu 37 122 Ba 195 Longshu 19
17 TH 185 Ningshu 18 70 HiE 367 Zhongshu 367 123 B 25 Kaishu 2
18 FEE 35 Dingshu 3 71 H125 38 Zhongshu 38 124 B3k 225 Jizhangshu 22
19 481815 Huaen 1 72 H122 33 Zhongshu 33 125 AEM 75 Huasong 7
20 AE82 5 Huashu 2 73 5L 45 Zhongshuzao 45 126 H 44 05-320 Xuanshu 05-320
21 152 45 Huashu 4 74 12 5. 47 Zhongshuzao 47 127 4t77 009 Beifang 009
22 1E¥61 55 Huayu 5 75 2228 5 Zhongshu 28 128 A4 7 5 Qianshu 7
23 AT Weilasi 76 22 55 Zhongshu 5 129 K= 115 Dafeng 11
24 FRE 845 Zhengshu 8 77 2235 Zhongshuzao 35 130 KF 645 Dafeng 6
25 A9 5 Benshu 9 78 45 Zhongshu 45 131 JE® 45 Zhuangshu 4
26 A% 115 Benshu 11 79 2% 15 Adlan 1 132 KB 115 Tianshu 11
27 B 45 Xuanshu 4 80 2% 6% Ailan 6 133 4t 5 002 Beifang 002
28 H % 85 Xuanshu 8 81 H5l12%5 Ganyin 12 134 B2 15 Kaishu 1
29 2L 43 Zhongshuzao 43 82 H2222 Zhongshu 22 135 JE#12 5 Longshu 12
30 Hhais) 3 Zhongshuhong 3 83 Jf526 Bingshu 26 136 %4310 Dongnong 310
31 H1 2251 37 Zhongshuzao 37 84 A 135 Benshu 13 137 Z:4¢ 321 Dongnong 321
32 th 226 Zhongshu 26 85 FLIKE 145 Jizhangshu 14 138 12 56 Zhongshu 56
33 B4 Zhongshu 24 86 ok Jingzhangshu 1 139 K212 Tianshu 12
34 HhiBios5 Zhongshu 25 87 M2 165 Longshu 16 140 K2 13 Tianshu 13
35 FEE %) Zhongshu 22 88 i) % 4 5 Minshu 4 141 EE3E Dingshu 3
36 841 15 Zhongshuhong 1 89 85 Qianshu 8 142 5K E 25 Jingzhangshu 2
37 3 155 Zhongshu 15 90 FEIK B 205 Jizhangshu 20 143 #9101 Nanzhong 101
38 L12116-19 91 Tk 125 Jizhangshu 12 144 4322 Dongnong 322
39 B 2205 Longshu 20 92 [ 2% 20 5 Longshu 20 145 i3 Zhongshu 32
40 [f % 195 Longshu 19 93 [f %15 5 Longshu 15 146 K2 155 Tianshu 15
41 [l % 16 5 Longshu 16 94 %45 Longshu 4 147 K2 145 Tianshu 14
42 %5 15 %5 Longshu 15 95 495 Qingshu 9 148 E 45 Dingshu 4
43 [ 2 14 5 Longshu 14 96 H4¢ 275 Gannongshu 7 149 72175 Ningshu 17
44 5Lk 2 Jingzhangshu 2 97 [fz%5 1045 Longshu 10 150 R 445 14 Emalingshu 14
45 4757016 Beifang 016 98 [f %4 75 Longshu 7 151 T 135 Lishu 13
46 1t77 002 Beifang 002 99 AT Weilasi 152 171 Hangxuan
47 4t 5009 Beifang 009 100 HH 105 Qingshu 10 153 HH3 31 Zhongshu 31
48 HE 95 Qingshu 9 101 H4¢3# 95 Gannongshu 9 154 HHE 41 Zhongshu 41
49 105 Qingshu 10 102 H2228 Zhongshu 28 155 J¥2# 35 Zhuangshu 3
50 K4 135 Tianshu 13 103 H1 820 Zhongshu 20 156 T 185 Ningshu 18
51 K4 145 Tianshu 14 104 H1 3£ 19 Zhongshu 19 157 TR IH44 %16 Emalingshu 16
52 7% 155 Ningshu 15 105 22 18 Zhongshu 18 158 2155 Lishu 15
53 72175 Ningshu 17 106 2221 Zhongshu 21 159 rH#NX8 Zhongshu NX8
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Note: In the figure, A and B respectively indicate the variation of various indicators of different potato varieties in Ningxia and Gansu Provinces.
The units for Y axis are kg/m’, %, %, %, % and mg/100 g for tuber yield, dry matter, starch, reducing sugar, protein and vitamin C contents, respectively.

The black square represents the mean, and the line segment represents the standard deviation. The number above the horizontal axis represents

coefficient of variation.
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Figure 1 Variation of various indexes of different potato varieties in Ningxia and Gansu Provinces
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Figure 2 Content and distribution of various indexes of different potato varieties
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ST R B R S N 1.78% iE— A4 R
EOABERAM., B miE a2, BEORSE
1.5% B SR o AR BR 1 16.98% , R 4 it Bl
EARSENT 1.5%~2.0%, & ik 5 Fh e
61.64% , & 5T KT 2.0% 19 dib Bl o A3 A
1 21.38% (& 2E) .

HeER CHRSMIEEERT, IR ZEER,
H 155 WA R CEHERIK, 403
mg/100 g, 4EAZ C & it WA Al R < rh 2 43
5, iK31.80 mg/100 g, FHGEAKCHFEN
15.62 mg/100 g, i —HHBEAEAEZR C ok, .
R, SR ZH R YEE R C E <15 my/
100 g, AR 51.57%, 4k ECoaNT
15%~20 mg/100 g 1) i A o A1t A 1Y) 28.30% , 4

R CE T > 20 mg/100 g B 5 A2 Rl Y 20.13%
([#2F),
23 AEDHRESMREFEFREIEIFEXED T

30 428 S A 25 1 7 R R i S A A O
PEAS BT 8 SR, — S Jo R 2 B R I A 6
PR, LA S S AR T R S
Wy i A A E (P < 0.01) o FLXF S
ARFIUH AR, T T & & 50 S5O0
FARCEHEEMBENMALP < 0.01), FEH
SRR MgELSERC SRR R E ML
(P <005, dEMESESEARGER B EN
FHIE(P < 0.05) o FLAx AT f J5T 48 A5 0] 19 AH 56 4
FkF) B FHKF(FK2),
24 AEDHEKMREERHRESEN

RO TR AP W= R S AN UE AR gkl
RS R R, DS E R BUE R KM R
B A RS IR S RS PR R . S5 R R,
A3t i B IR i R R A TR A (X > 0.6) B Th 4%
B 140y, L ZRA E SR BHERT = AR
195 AR 9 S ARk 3107, HRE
BRI B 23 5120 0.79 . 0.73 F110.69; 5 35 fh Il 48 2%
(X <0.30) /9 T8 2 S AR * R 12795 F1 8
Elew, HRFREMEE 028, HADBRE
fl R R S R R (T 3) .

R2 AESHLERMEREIEKOEXEDI

Table 2 Correlation analysis of various quality characters of different potato varieties

A AR R T TEAR 5N EHE )Rty HrrE R C i g
Quality index Dry matter Starch Reducing sugar Protein Vitamin C Yield
45 & it Dry matter 1

JERY i Starch 0.623%* 1

B JEBE 48 Reducing sugar ~0.254%% -0.157+ 1

AT Protein 0.029 -0.121 -0.189% 1

YAz 2 C ¢ i Vitamin C -0.321%% -0.157% 0.072 0.141 1

PR Yield 0.029 -0.024 -0.143 -0.116 0.136 1

e *FRBEFEEP < 0.05), #FREFWEEP < 0.01),

Note: * means significant difference (P < 0.05); ** means highly significant difference (P < 0.01).
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Figure 3 Average membership function values of potato indexes in Ningxia and Gansu Provinces
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