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Principal component and cluster analysis for agronomic traits of 63 potato
varieties or clones

HE Hu-yi, TAN Guan-ning, HE Xin-min, TANG Zhou-ping, YANG Xin, LI Li-shu
(Cash Crops Research Institute , Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: In order to utilize potato germplasm resources better, we conducted principal component analysis and

cluster analysis of ten agronomic traits including growth period,

W5 B #1:2016-04-13

EETE : AR GHRE AR RTIH (CARS-10-ES15) ;
JUPE A SR BR2E R4 T H (2015GXNSFAA139079) ;) 78
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By, RN 04 R AR S S R BT, (Tel) yield, tuber number per plant, stem number, tuber weight per
135176643765 (E-mail) wingtiger2008@ 126.com plant, plant height and weight of single tuber were 83.4%,

BIES 8 T, (Tel) 0771-3244229; (E-mail) atan508 @ 42.9%, 39.6%, 32.9%, 32.2%, and 30.9%, respectively.

emergence rate, stem number, plant height, tuber number per
plant, tuber weight per plant, weight of single tuber, marketable
tuber rate, starch content and yield of 63 potato varieties or

clones. The results showed that the variation coefficients of

163.com Factor analysis showed that the accumulative contribution rate of
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growth period, emergence rate, stem number, plant height, tuber number per plant and tuber weight per plant reached
85.198%. So the six principal components could replace ten agronomic traits to evaluate potato varieties or clones. The cor-
relation analysis showed that the growth period and the tuber weight per plant, main stem numer, the tuber number per
plant had significantly positive correlation ( P<0.05). The main stem number was positively correlated with the tuber num-
ber per plant ( P<0.01) and the tuber weight per plant (P<0.05) , respectively. The plant height and weight of single tu-
ber, tuber weight per plant had significantly positive correlation. The tuber number per plant and tuber weight per plant had
significantly positive correlation (P<0.01) , while the tuber number per plant and marketable tuber rate, weight of single
tuber had significantly negative correlation ( P<0.01). The tuber weight per plant and weight of single tuber had significant-
ly positive correlation ( P<0.01). The weight of single tuber had significantly positive correlation with the rate of marketable
tuber (P<0.01). Potato varieties or clones were divided into five groups by cluster analysis. Among them, 57.89% of the
resources came from the Industrial Crops Institute of Yunnan academy of agricultural sciences were gathered in the group I,
which was characterized by the highest starch content and the lowest yield. 76. 47% of the resources came from the institute
of vegetable and flower of Chinese academy of agricultural sciences were gathered in the group IV, which had the biggest
weight of single tuber. These two groups were more suitable for planting in the southern regions than other groups. The

growth period, emergence rate, main stem number, plant height, tuber number per plant and tuber weight per plant are the

preferential agronomic indicators for potato variety screening in winter planting area.
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Table 1 Name and origin of 63 potato varieties or clones
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Table 2  Performance and variation coefficents of ten agronomic

traits

AR B2 )
PEIR THE L RAM R/ME l(ffﬁ‘
HEREWI() 87.0 9.0 109.0 60.0 10.0
R (%) 83.4 9.2 99.9 59.5 11.1
T8 1.9 0.7 4.0 0.3 39.6
RS (em) 49.5 15.9 88.0 15.4 32.2
FRRHCEER(AN) 5.8 25 18.1 2.2 42.9

MRk (g) 4382 1443 778.6 82.0 32.9

HE T (g) 79.9 24.7 135.1 28.6 30.9
R (%) 86.9 102 100.0  38.0 11.7
TER Ot (%) 11.98 1.95 16.94 8.60 16.3
P (kg/hm?) 320181 267166 221230.0 62124 834
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Table 3 Eigenvectors and accumulative contribution rates of ten agronomic traits

ek T 1 F Iy 2 Fr 3 Fr 4 T 5 FWIr 6
AFHI() 0.364 3 0.247 7 -0.266 1 0.095 3 -0.423 5 0.168 5
HHAR (%) -0.123 0 0.187 8 -0.499 4 -0.194 8 0.588 1 0.427 4
FZEH(A) 0.399 7 0.151 7 -0.333 3 0.056 7 0.030 1 0.252 4
B (em) -0.048 6 0.395 4 0.177 5 -0.508 7 0.338 9 -0.370 4
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R (%) -0.455 7 0.2619 -0.126 7 0.269 0 -0.140 3 0.1727
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HIH(%) 24.100 0 20.400 0 13.300 0 10.960 1 8.914 3 7.512 4
BT TTHR (%) 24.100 0 44.500 0 57.800 0 68.771 3 77.685 6 85.198 0
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Table 4 Correlation analysis on ten agronomic traits of potato varieties or clones
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Fig.1 Clustering analysis on agronomic traits of 63 potato varieties or clones
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Table 5 Average of ten agronomic traits in five groups
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1Y 81 85.0 1.4 55.8 4.2 421.5 101.6 91.4 11.34 31 161.2
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