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Comprehensive evaluation of new potato varieties (lines)based on princi-

pal component analysis and membership function method

Zhang Yu, Cui Kaidong, Di Hongjun, Liu Yueshan, Hu Dan, Shi Yi

(Gansu Provincial Seed Station, Lanzhou 730030, Gansu, China)

Abstract: To screen out high-quality new varieties of potato suitable for cultivation in the semi-arid central region of
Gansu province. Principal component analysis and membership function method were used to analyze a comprehen-
sive evaluation of 30 new varieties (lines ). The results indicated that the potato cultivars ( lines ) exhibited abundant
genetic diversity, with significant variation in trait coefficients of variation among them, the reducing sugar content
has the highest coefficient of variation, with the value of 33.12%. The average genetic diversity index between mor-
phological trait and agronomic trait were 0.90 and 1.72, respectively. Correlation analysis revealed that yield
was highly significantly positively correlated with the plant height, commodity potato rate and tuber mass per
plant, dry matter content was highly significant positive correlation with protein content, and starch content was signif-
icantly positively correlated with dry matter content and protein content. Principal component analysis indicated that
the cumulative contribution rate of five principal components was 86.846%, with the primary contributing fac-
tors being tuber weight per plant, dry matter content, starch content, vitamin C content, and reducing sugar content.
Based on the comprehensive evaluation, a total of 11 high-quality varieties (lines)were superior to the control variety, in-
cluding six varieties (lines)with high-yield and high-quality, one line for starch processing, and two lines suitable for pro-
cessing potato chips, potato flakes and powder products. In conclusion, the varieties with excellent comprehensive evalua-
tion are L13105-10, Ly1631-1, Zhongshu 28, Zhongshu 49, Linshu 18 and L14140-5, which can be used for planting as
processing-specialized and high-quality potato varieties for the semi-arid central area of Gansu province.
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Table 1 Name of potato variety(line)and seed supply unit for testing

mit (OB, g o A CGROERR .
g PHOOEE Son s gy IORER o ey
Number (line )yname Type  Seed supply unit Number hame Y Type  Seed supply unit
Al H16-1-19 mhFR IR EARHEARME A-17 WA Rl S AR R AT B2 7
Zhuang 16-1-19 Line Zhuanglang County Agricultural Huasongxiangzao Variety Inner Mongolia Huasong Agricultur-
Technology Extension Center al Science and Technology Co., Ltd.
A2 H16-10-2 AhAR ERIREAOERHE A-18  Lyl631-1 ahE IR A AL R DR WP
Zhuang 16-10-2 Line Zhuanglang County Agricultural Line Potato Research Institute of Gansu
Technology Extension Center Academy of Agricultural Sciences
A3 GK-5 mAR HIREAOLHARAE) A-19  ZERI2 5 mAl TGS E O
Line  Zhuanglang County Agricultural Laike No. 2 Variety Dingxi Potato Research Institute
Technology Extension Center
A4 WE 185 mAl IR AR e A-20 KR35 A E P SR E W
Linshu No. 18  Variety Zhuanglang County Agricultural Laike No. 3 Variety Dingxi Potato Research Institute
Technology Extension Centerr
A5 L0109-4 AR IR SR E BT A-21 49 Al E AR B SRS BT ST
Line Potato Research Institute of Gansu Zhongshu 49 Variety Institute of Vegetables and Flowers,
Academy of Agricultural Sciences Chinese Academy of Agricultural
Science
A-6 L13105-10 mA HIN AR L B S A-22 JIBE 105 d R UL AR RLERT TR
Line Potato Research Institute of Gansu Chuanliangshu ~ Variety Liangshan Prefecture Research Insti-
Academy of Agricultural Sciences No. 10 tute of Agricultural Science
A7 L14140-5 MR HIN AR R AR T TR A-23 19 mAl A SRR A IR A F
Line Potato Research Institute of Gansu Huasong 19 Variety Inner Mongolia Huasong Agricultur-
Academy of Agricultural Sciences al Science and Technology Co., Ltd.
A-8  DI281-22 mhAR E TR R AR T A-24  L1330-33 ahA HR A AR SR E TP
Line  Dingxi Research Institute of Line  Potato Research Institute of Gansu
Agricultural Science Academy of Agricultural Sciences
A9 DTI3-16-8 MR EPTTARML R AT SR A-25  Lyl503-10 mAR HIN AR B L 8 E T T
Line Dingxi Research Institute of Line Potato Research Institute of Gansu
Agricultural Science Academy of Agricultural Sciences
A0 EE6T Al E T AR TR A-26 R 15-12-62 A AR B SR BT
Dingshu No. 6  Variety Dingxi Research Institute of Tian 15-12-62 Line Potato Research Institute of Gansu
Agricultural Science Academy of Agricultural Sciences
A1l 4 R o R 5 SR B AT A7 K16294 @R HHRARILERER DR EHT
Zhongshu 24 Variety Institute of Vegetables and Flowers, Tian 16-29-4 Line Potato Research Institute of Gansu
Chinese Academy of Agricultural Scienceg Academy of Agricultural Sciences
A-12 HhE 27 A e E RO RL A e SRAE T T ST A28 JE 15-1-16 A AR EIRE AR ERHE
Zhongshu 27 Variety Institute of Vegetables and Flowers, Zhuang 15-1-16 Line  Zhuanglang County Agricultural
Chinese Academy of Agricultural Scienceg Technology Extension Center
A1 g SRR o R S T A A29  FE155-15 R FERERAHAME L
Zhongshu 28 Variety Institute of Vegetables and Flowers, Zhuang 15-5-15 Line  Zhuanglang County Agricultural
Chinese Academy of Agricultural Sciences Technology Extension Center
A-14  HEHL 35 a A R AR R R R SAE TR T A-30  GN-01 iR FEIRERA AR
Zhongshuzao 35 Variety Institute of Vegetables and Flowers, Line Zhuanglang County Agricultural
Chinese Academy of Agricultural Scienceq Technology Extension Center
A5 I 1S afh mOl R R R TR A3l B e s il H R LR R T BT
Chuanliangyu  Variety Liangshan Prefecture Research (CK) LongshuNo.6  Variety Potato Research Institute of Gansu
No. 1 Institute of Agricultural Science Academy of Agricultural Sciences
A6 HNITH  WE WSSO R A
Huasong No. 7 Variety Inner Mongolia Huasong Agricultural

Science and Technology Co., Ltd.
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Table 2 Description and assignment of morphology traits of potato variety (line)

JEA MR Morphological trait

iR K {H Description and assignment

¥ Pom shape

J% 4 Skin color

A4 Flesh color

%1% 27! Potato peel type
SRR Depth of bud eyes

-6 1-Slippy s 2-#i & 2-Rough

1-FJE 1- Round;2-mlElJE 2- Oblateness;3-Bl[RJE 3- Egg-shaped;4- B[R 4-Oblong-shaped; S-HilJE 5- Oval
1-F 5 1-White; 2-3% 3% {4 2-Yellowish: 3-# 1 3-Yellow ; 4-ZL. %1, 4-Red
1-F1 € 1-White ; 2-7 2 3 8 2-Yellowish; 3-# & 3-Yellow

1-¥% 1-Shallow ; 2-H14§ 2-Moderate ; 3-I% 3-Deep

*3 DRESHEM(ROESHEREESHELEDN

Table 3  Analysis of genetic diversity of various potato varieties(lines)

UZOLEZIN Bk 2 R R AL

B P GGOBER S H

The percentage of variety (line) at all levels/%

Morphological trait Genetic diversity index

2 3 4 5
F Pom shape 1.22 12.90 3.23 54.84 22.58 6.45
Bzt Skin color 1.11 6.45 32.26 51.61 9.68

At Flesh color 1.08 41.94 29.03 29.03

B 727 Potato peel type 0.49 19.35 80.65

ZEAR IR Depth of bud eyes 0.58 80.65 16.13 322

PG ZWARIN T

212 HHAZEZM(RIREHKRBAZSHMSH
A WK 4 R, 0 SR E SR (ROM 9 MNMabrit
1T RGN AL 7 o3 AT R0 22 R 237, IR S R HUAF
R RS, JEEAE 7.74%~33.12% 2 18], “F- 3 A
17.97%, Fo b, 18 S5 R & B2 7 R8s AR IR
0.11~0.31 g+ 100 g, T & 2 WAL 7 REmAK, A2
& A 17.40~23.50 g- 100 g'e AW 50 77 & Wk

PHRERE G SR OEEESEMEERCY
BERARIA R RAIY KT 10%, Ui B 8 5 b
MR ZEFAERRER BREFE. SHRE
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Table 4 Analysis of the coefficient of variation and genetic diversity index of agronomic trait of potato variety(line)
o BF’;/J\E Fﬁjﬂﬁ A0 bRz Eﬁ'%&i iﬁ%?#’rﬂﬁiﬁ
PEAR Trait Minimum Maximum Average Star.lda?rd Coz?ff%ment of .Genetlc diversity
value value deviation variation/% index
FeiE Yield/(kg-667 m™) 703.00 2 632.72 1555.69 456.35 29.33 1.69
P Plant height/cm 26.00 67.50 47.66 9.42 19.76 1.76
P ih 2 % Commodity potato rate/% 58.31 92.25 83.77 8.29 9.89 1.53
FPR 2 5 & Tuber mass per plant/kg 0.24 0.87 0.53 0.14 26.22 1.69
w(F#)J5) Dry matter content/(g- 100 g") 17.40 23.50 20.47 1.58 7.74 1.75
w(EHD ) Starch content/(g- 100 g 11.75 16.55 14.32 1.55 10.82 1.74
wOE B Reduced sugar content/(g- 100 g 0.11 0.31 0.18 0.06 33.12 1.77
w44 % C)Vitamin C content/(g-kg™) 0.14 0.27 0.18 0.03 15.82 1.75
w( & [ Protein content/(g-100 g") 2.07 2.90 243 0.22 9.03 1.78
22 DREZGMR)E~ESMH B ER T X

WE L Fra, 5GREFEMM (R B EAE
703.00~2 632.72 kg - 667 m> Z [8], 45 9 A>T = i,
Pl (RO P2 & TR, HoilE 2 18(A4) \L0109-4
(A5).L14140-5(A7) . 28 (A1) [/~ Bl 2 3%
TR R A8 A TR SR (RO 77 2 AR

2.3 SREGAMR)ZIEFINEXMESH
UnlEl 2 o, 0 BB S R CRO IR 9 T3 b itk
ATRRAE T A 6 TG b 18] AH e 1 i 214 8 25 K
A 4 TR bR A S PRI B W2 K. e,
PR T R R R R AR 2 IR AR,
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Note: * represents significant difference with the control at 0.05 level; ** represents extremely significant difference with the control at 0.01 level.
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Fig. 1 Comparison of the yield among various potato varieties(lines)
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V€3 £ i Starch content 5 0.2
& J5UHE 4 B Reduced sugar content * -0.4
-0.6
#E4E R C %= Vitamin C content
-0.8
[ Jii & & Protein content
-1.0
= £ & § E E E E &
2 = s = 2 8 8 a 4
- 2 9 = B E & & £
mﬂ = = & S S S 3] S
¥ 2 & 4 &8 3 5 Y 5
= 2 % £ % % s %
£ 5 E B 2 o5 § &
® 2 2 5 ¥ £ 5 =
" R 3 = f{j
R B S o B
"‘?ﬂ' B § = [[\H];[l ) EE
N e ow
= = = 4
= o %} s

T *RORAE 0.05 KT B F S ¥ RoRAE 0.01 ACT IR E K
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Fig. 2 Correlation analysis of agronomic traits of potato variety (line)
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1.561. 1.116. 1.103 A1 1.087, 51 Mk % 4 5l N
32.779%17.339% . 12.397%+ 12.255% 1 12.076% ,
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Table 5 Principal component characteristic vector and contribution rate of various indicators of potato variety (line)

$4H7 Index % ERIY 2 FERr 3 ERIY 4 ERIY 5
PCI PC2 PC3 PC4 PC5
7 8 Yield 0.933 -0.069 -0.087 0.134 0.181
PR Plant height 0.845 0.303 -0.014 0.004 -0.002
P\ 2 % Commodity potato rate 0.655 -0.360 0.416 -0.335 -0.185
B2 & Potato mass per plant 0.938 -0.122 -0.070 0.131 0.122
THi % & Dry matter content 0.014 0.898 0.136 -0.009 -0.132
JEF & Starch content -0.095 0.289 0.878 0.151 -0.004
& S5 B 5 Reduced sugar content 0.159 -0.225 -0.010 -0.085 0914
4k 3% C & & Vitamin C content 0.139 0.050 0.135 0.947 -0.103
R A i &= Protein content -0.010 0.613 0.349 0.168 -0.375
FEMEME Eigenvalue 2.950 1.561 1.116 1.103 1.087
Tk Contribution rate/% 32.779 17.339 12.397 12.255 12.076
L4 5Tilik % Cumulative contribution rate/%  32.779 50.118 62.515 74.770 86.846

25 SDEEZHMR)RBRBEEITFMN

KA FEREGEN BRE R M (RO HEITERE
PR, G R GGR O R L TR IR it Bl (RO AT 11
A, A4 L13105-10CA-6) \Ly1631-1(A-18) . FF % 28
(A-13)E 16-1-19(A-D VEZ 6 5 (A-10) I3 F
1 5(A-15) .1 E 49(A-21).GK-5(A-3) . I5E 18 &
(A-4).D1281-22(A-8) . L14140-5(A-7) , H:rr, &0
PR SR CRD6 AN, 40518 L13105-10.Ly1631-1. 71
28 49,15 18 5 L14140-53& B gk N T
B R 1A, 8 Lyl631-150& B 44/ Ak
TG ZR 24N, 43308 L13105-10.Ly1631-1,

3 WikE4hR

ol Jit B 8 46 e AT LUK R AT 2R 7 A A A (E
RAZ B 78 50 A IR R 3 PR T o AN 22 FE I
TR E R P R A R o X T ST YR R A
PEIR 5 dh BRAE IR HEAT 8 4% 2 FEPE D T ANZR S VRO
R UATE 3248 L P R R o B3, 3B dn e B B AT
TEEAE T AR R B IR PR 8 A 2 A T DAk

— 2 WA RN R AR 7 7 Rl AT R A
" —REOLT 22 REOKT 10%3%& B R 5 1]
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B RBAFEBRRESR 7 B R AR E R
VER B R JERE S B R C A EEIIR AL
S ABIIRT 10% , Fe A ASHIEFC ek 3k JEUpE A
LR C BN R RSB REHIN LA
R— 5, M5 P AE R A — 8. T
HEE TRV JE & B AR RN T T
B RNV F5UE & TAWEFT Y  E A
S ABEN, LSRR RES SR ERETRE
2% FEIN BLAR 5 A 5GP, 3R v 55 M08 IR R
T I3 LT S5 S A AN R A 5650, I X 4% 2 %
il CROA FIAR SPRIRBEAT B4 2 BEVE i, 548
PRI AL ZRETE TR ECT Y 172, 5ANETHERI
W FE A RAR AL, R W] 5 4% 28 i (3R 2 [ 22 St A
s FAHBCE E I8 S ARG N .
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Table 6 Membership function value of various indicators for potato variety (line)
gis R PR mﬁ:%i PHRERRE TOREE EhERE Q’EE? C o mEpSE %Elﬁﬁ/z?% D H
Number Vield Ple}nt Commodity Potato mass Dry matter  Starch Vitamin C Reduced Protein D value Rank
height  potato rate per plant content content content sugar content content

A-1 0.45 0.71 0.78 0.42 0.45 0.30 0.66 1.00 0.96 0.64 4
A-2 0.58 0.42 0.35 0.56 0.29 0.54 0.32 0.79 0.28 0.46 23
A-3 0.42 0.51 0.71 0.40 0.49 0.82 0.71 0.41 1.00 0.61 7
A-4 0.95 1.00 1.00 0.88 0.41 0.00 0.18 0.29 0.64 0.59 9
A-5 0.80 0.90 0.94 0.74 0.27 0.01 0.21 0.00 0.00 0.43 25
A-6 0.65 0.63 0.86 0.68 0.95 0.47 0.53 0.88 0.73 0.71 1
A-7 0.83 0.65 0.96 0.78 0.21 0.62 0.09 0.67 0.26 0.56 11
A-8 0.29 0.57 0.81 0.34 0.42 1.00 0.48 0.91 0.46 0.59 9
A-9 0.28 0.46 0.94 0.33 0.22 0.76 0.44 0.69 0.16 0.48 21
A-10 0.44 0.59 0.95 0.41 0.87 0.87 0.38 0.61 0.58 0.63 5
A-11 0.45 0.64 0.99 0.57 0.52 0.33 0.00 1.00 0.15 0.52 15
A-12 0.52 0.40 0.97 0.59 0.28 0.42 0.36 0.47 0.40 0.49 20
A-13 1.00 0.67 0.91 1.00 0.31 0.33 1.00 0.51 0.09 0.65 3
A-14 0.29 0.13 0.97 0.29 0.48 0.63 0.00 0.51 0.28 0.40 26
A-15 0.37 0.95 0.78 0.41 0.65 0.74 0.36 0.74 0.67 0.63 5
A-16 0.42 0.72 0.90 0.44 0.42 0.46 0.21 0.67 0.64 0.54 13
A-17 0.31 0.16 0.75 0.35 0.05 0.20 0.08 0.00 0.15 0.23 30
A-18 0.53 0.57 0.76 0.53 1.00 0.93 0.34 0.92 0.80 0.71 1
A-19 0.36 0.43 0.98 0.41 0.50 0.28 0.28 0.93 0.54 0.52 15
A-20 0.55 0.40 0.78 0.59 0.19 0.34 0.59 0.70 0.05 0.47 22
A-21 0.54 0.61 0.94 0.56 0.98 0.45 0.19 0.75 0.51 0.61 7
A-22 0.20 0.39 0.69 0.24 0.55 0.71 0.41 0.72 0.65 0.51 17
A-23 0.01 0.20 0.00 0.00 0.78 0.15 0.38 0.96 0.44 0.32 29
A-24 0.48 0.70 0.75 0.47 0.42 0.04 0.16 0.55 0.01 0.40 26
A-25 0.33 0.48 0.48 0.36 0.71 0.59 0.23 1.00 0.67 0.54 13
A-26 0.00 0.00 0.48 0.04 0.00 0.09 0.04 0.66 0.34 0.18 31
A-27 0.42 0.54 0.30 0.41 0.76 0.85 0.46 0.07 0.37 0.46 23
A-28 0.43 0.47 0.37 0.48 0.61 0.28 0.48 0.94 0.43 0.50 19
A-29 0.20 0.34 0.57 0.21 0.70 0.34 0.25 0.44 0.21 0.36 28
A-30 0.11 0.36 0.80 0.16 0.59 0.44 0.55 1.00 0.56 0.51 17
?C_;l) 0.51 0.60 0.79 0.49 0.52 0.67 0.12 0.88 0.42 0.55 12
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