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Comprehensive evaluation of agronomic traits in different potato germ-
plasm resources based on principal component analysis and membership

function method

LI Jingwei', JIANG Chao', WANG Xiaoguang’, SONG Changhai’, WANG Yingqi', LI Li', SONG
Yinggqi', WANG Lijun’

(1. Hulunbuir University, Hulunbuir 021008, Inner Mongolia, China; 2. Hulunbuir Fengyi Economic and Trade Co., Ltd., Hulunbuir
021008, Inner Mongolia, China, 3. Hulunbuir Agricultural Technology Extension Center, Hulunbuir 021008, Inner Mongolia, China)
Abstract: In order to screen out superior potato varieties (lines) suitable for cultivation in Hulunbuir, 17 potato varieties
(lines)were used as the test materials. By observing and recording major main agronomic traits, a comprehensive evalua-
tion was conducted using coefficient of variation analysis, principal component analysis, cluster analysis and membership
function analysis. The results showed that the coefficient of variation among the 17 potato varieties (lines) ranged from
9.44% to 26.78%, with the single plant yield exhibiting the greatst variation. The correlation analysis results showed that
the number of tubers per plant was significantly positively correlated with the yield per plant. The principal component
analysis results showed that the contribution rate of component 1, component 2 and component 3 were 33.939%, 28.742%
and 16.939%, respectively. The cluster analysis showed that when the euclidean distance was 10, the 17 potato varieties
(lines)could be divided into seven groups. The membership function analysis results showed that the comprehensive rank-
ings of V7, Huasong 7, BL-17 and DW2 were relatively high. In conclusion, V7, Huasong 7, BL-17 and DW2 possess ex-
cellent germplasm resources and breeding potential for he Hulunbuir region.

Key words: Potato; Agronomic character; Principal component analysis; Cluster analysis; Membership function analysis
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7. ZHhAE /K & 350~400 mm, L7 1 96.4 d /£
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Table 1 Sources of test materials
EDRs] b (RO AR Pl eit]
Number Name of variety (line) Source Type
1 Hemit 7 SR S NN A fiffr 7Y
Huasong 7 Inner Mongolia Huasong Seed Industry Company Limited Fresh-consumption type
2 11 P Sy AR ARl AT B A ] fifr 7y
Huasong 11 Inner Mongolia Huasong Seed Industry Company Limited Fresh-consumption type
3 226 WA DUR 2B fef gy
Hulunbuir College Fresh-consumption type
4 £ 33 P B2 AT ALY AT PR A 7] i £r 7
Huasong 33 Inner Mongolia Huasong Seed Industry Company Limited Fresh-consumption type
5 HEnT 34 P 5%y ARl AT R A ] fiffr 7Y
Huasong 34 Inner Mongolia Huasong Seed Industry Company Limited Fresh-consumption type
6 A160 WA DUR 2B TERT
Hulunbuir College Starchy type
7 A47 AR DUR 22 ik it
Hulunbuir College Starchy type
8 FRENI S IR A ABR A 7] ERia it
Heijingang Inner Mongolia Minfeng Seed Industry Company Limited High anthocyanin type
9 ®E35 P 5Ol R 2 AR 2 B RAETE R
Zicai 3 College of Agriculture, Inner Mongolia Agricultural University High anthocyanin type
10 KE15 S Al R 2 AR 27 fifr 7Y
Zicai | College of Agriculture, Inner Mongolia Agricultural University Fresh-consumption type
11 BL-17 WRAE DK 2B ik sy Eat
Hulunbuir College Starchy type
12 DWI AR DUR 22 TR
Hulunbuir College Starchy type
13 DW2 WA DUR 2B TERT
Hulunbuir College Starchy type
14 V7 S R A PR A ] fiffr 7
Inner Mongolia Minfeng Seed Industry Company Limited Fresh-consumption type
15 s P TUR 32 s
Jianchuanhong Hulunbuir College Starchy type
16 WH WPAE DK 2B ficf fr 7
Hulunbuir College Fresh-consumption type
17 KPGHE B Rl A RA Ve
Daxiyang Inner Mongolia Minfeng Seed Industry Company Limited Starchy type
R2 REMRIMIEFRRITFN 5 E
Table 2 Observation indexes and evaluation methods of agronomic traits
BURIIE =R L RIWIRES
Observed indicator Evaluation method
P T S AR I M T 5 5 40
Plant height The absolute height from the ground to the highest point during the flowering period of potato
EXil R AR, R 2RI A
Stem diameter The diameter of the stem base of the main stem when the plant stops growing
EEE Y4 1A E B SRR T ) B 252
Number of main stems The total number of stems per potato mother tuber growing above the ground
srHH HOBRAH T2 KK T 10 em 117 Bt

Number of branches

Number of branches with a middle and lower stem length greater than 10 cm
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Table 3 Performance of agronomic characters of seventeen potato varieties(lines)

52 B EX TR R LRVSTEE LNy s R
Number Plant Stem Number of Number Number of potatoes Yield Single
height/cm diameter/cm main stems of branches per plant per plant/g potato mass/g
1 67.62d 1.89a 3.0 be 7.4d 52f 884 f 170 a
2 86.70 a 1.73 ab 3.6 ab 8.0 cd 62e¢ 806 g 130 a
3 72.30 cd 1.34b 3.0 be 6.4¢ 94a 1504 a 160 a
4 62.74 de 1.23b 2.4cd 8.2 bc 46¢g 736 h 160 a
5 79.38b 1.76 ab 3.0 be 72d 3.8h 5321 140 a
6 77.18 be 1.55 ab 40a 7.4d 840 1260 be 150 a
7 67.40d 1.43 ab 34b 92a 42¢g 546 1 130 a
8 71.74 cd 1.43 ab 22cd 8.2 bc 7.6¢ 1216 ¢ 160 a
9 6234 ¢ 1.69 ab 2.0d 6.4e 6.8 de 1088 d 160 a
10 81.40b 1.53 ab 26¢ 7.0d 6.4e 1024 ¢ 160 a
11 76.96 be 1.63 ab 3.0bc 7.6 cd 92a 1288 b 140 a
12 69.66 cd 1.45 ab 3.6ab 9.6a 62e 930 f 150 a
13 76.54 be 1.63 ab 32b 92a 7.6¢ 988 e 130 a
14 82.14 ab 1.83 ab 40a 8.6b 84D 1092 d 130a
15 74.36 ¢ 1.56 ab 2.0d 62e 44¢ 704 h 160 a
16 64.70 de 1.25b 26¢c 8.6b 7.0d 1050 de 150 a
17 5594 f 1.43 ab 24 cd 52f 7.8¢ 1014 e 130 a

T FAUAN NG FHRERIRAE 0.05 KT 27 5%

Note: Different small letters in the same column indicate significant difference at 0.05 level.

22 AEIBHRELHM(R)TRABOH

ANE R (RO R MR 7 KRB it
WZR 4 Fios, vk S ARG B AE 55.94~86.70 cm, 1
fH N 72.30 cm, 28 7 RECH 11.33%; = 22808 E
Bl 2~4 A, PN 294 A, B R ZEH
21.74% ; A AR AL VU B 7E 1.23~1.89 cm, TFHI{H A
1.55 cm, 48 5 R BN 12.42% ; 53 ke B384k 36 Bl 4
520~9.60 1, FHHE AN 767 N, B R RN
15.67%; FPR 45 E ARV HITE 3.80~9.40 4, T4
HA 6.66 1,28 7t REN 2639 % 5 AR ™ & 1E

532.00~1 504.00 g Z [i1], "TF-H4{E A 980.12 g, A8 53 R 5L
N 26.78% ; HL 2 i AR LI I E 130.00~170.00 g,
SPIME R 147.65 g, B 7 REUN 9.44%.
23 REMRBEXMESH

FH 1 A] 5, S5 A SR 2 TR A7 A — i AR
K. MmE 2 EXHNERFEEMX, 50
BOA AR BB T R 2 ARG, 5
JRE R MM M S E AR IEM K, HMH X
YRR, 5o M A RS E 5 bk B AR
FRE RO EERE AR B R,

x4 TP EREFGM(R)RZHERNER SR

Table 4 Variation analysis of agronomic characters of seventeen potato varieties(lines)

PEIR R/ ME = IN:! ¥ifE ik 22 5 Z AL

Character Minimum value Maximum value =~ Mean value  Standard deviation  Coefficient of variation/%
Pk Plant height/cm 55.94 86.70 72.30 8.19 11.33

254 Stem diameter/cm 123 1.89 1.55 0.19 12.42

32 Z2%( Number of main stems 2.00 4.00 2.94 0.64 21.74

315 Number of branches 5.20 9.60 7.67 1.20 15.67

R4S B4 Number of potatoes per plant 3.80 9.40 6.66 1.76 26.39

PR Yield per plant/g 532.00 1 504.00 980.12 262.51 26.78

FLZ i & Single potato mass/g 130.00 170.00 147.65 13.93 9.44
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PiEr Plant height | | g

ZEH Stem diameter

224 Number of main stems

43 #% %0 Number of branches

FLIR S5 22 Number of potatoes per plant

PR 5 Yield per plant

B2 & Single potato mass

K 3K 384
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§ & B 3 mi 4 =i
: £ £ £ f& & Fs
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1z 2 ° 2 k| - =
= 2 E g b =
G £ Z & £
4 £l g oy
R o = Eas
E &R 2
A

T RIRAE 0.05 KPR E M 5 #+RIRAE 0.01 KPR E A
Note: * represents significant correlation at 0.05 level; ** represents extremely significant correlation at 0.01 level.
1 17T AMBREGM(R)TERZHRNBEXRY

Fig. 1 Correlation coefficients of main agronomic characters of seventeen potato varieties(lines)
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AN E R T AR MRS (R SR MR 7 N2
PERAE B o FEERST 1A FRAEE AR DT Rk R 430 N
2.376 F 33.939% , & ZEE K H a7 (0.874) ¢ m HoN
IEAH , B2 5 B 0 347 (—0.660) 8¢ iy oW 5 fl , &
FEHEGRERE R A E RS 2, FHE
E AN TR R 2 5 2.012 F1 28.742% , BBk 77 1)
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Table 5 Principal component analysis of seven agronomic
characters of seventeen potato varieties(lines)

A SRR J%4) Component
Agronomic character Fl 1) F3
T 0.874 0.157 -0.172
Number of main stems

M 0.743 0.100 0.376
Plant height

X gt -0.660 0.050 0.259
Single potato mass

bk -0.118 0.982 -0.007
Yield per plant

LR STE 4 0.110 0.978 —0.077
Number of potatoes per plant

E-Viil 0.535  -0.097 0.744
Stem diameter

SR 0.560  -0.211 -0.623
Number of branches

FFIE{H Eigenvalue 2.376 2012 1.186
DUk Contribution rate/% 33.939  28.742 16.939
Ritvrmix 33.939  62.681 79.620

Accumulate contribution rate/%
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Fig. 2 Cluster analysis of different potato varieties(lines)based on agronomic characters
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Table 6 Membership function value analysis of seven indexes of seventeen potato varieties(lines)
e 3= Eicl T2 % LV E S ﬁ%F% qﬁ%fﬁi% AL e
Number Plé.il’lt S.tem NuTnber of Number of Number of potatoes Yield per Single Average Rank
height diameter main stems branches per plant plant potato mass
1 0.32 0.28 1.00 1.00 1.00 0.44 0.64 0.67 2
2 0.91 0.34 0.72 0.66 0.10 0.53 0.44 0.53 6
3 0.17 1.00 0.50 0.83 0.21 0.20 0.11 0.43 13
4 0.02 0.14 0.11 0.89 0.31 0.44 1.00 0.42 15
5 0.60 0.00 0.90 0.63 0.23 0.46 0.15 0.43 13
6 0.62 0.79 0.53 0.84 0.43 0.00 0.56 0.54 5
7 0.60 0.00 0.02 0.59 0.43 0.43 0.00 0.30 17
8 0.17 0.63 0.42 0.98 0.27 0.99 0.22 0.53 6
9 0.00 0.50 0.86 0.66 0.71 0.84 0.12 0.53 6
10 0.32 0.48 0.81 0.96 0.00 0.53 0.59 0.53 6
11 0.55 0.82 0.60 0.66 0.34 0.83 0.67 0.64 3
12 0.56 0.37 0.07 0.98 0.61 0.42 0.58 0.51 10
13 0.75 0.50 0.32 0.67 0.40 1.00 0.65 0.61 4
14 1.00 0.65 0.62 0.68 0.54 0.64 0.85 0.71 1
15 0.09 0.14 0.94 0.77 0.06 0.56 0.88 0.49 11
16 0.18 0.49 0.00 0.81 0.33 0.68 0.56 0.44 12
17 0.03 0.58 0.48 0.00 0.47 0.40 0.73 0.38 16
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