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Principal Component and Cluster Analysis of Different
Spring Wheat Cultivars Based on Agronomic Traits
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Abstract: In order to use genetic resources effectively in wheat breeding and reduce blindness in mak-
ing cross combination, this study was to test the agronomic performance of 43 spring wheat cultivars.
Principal component and cluster analysis were conducted based on the agronomic traits such as plant
height, spike length, number of spikelets per spike, number of fertile spike, kernel number per
spike, heading date, flowering date, maturation date, kernel number per plant, kernel weight per
plant, and thousand kernel weight. The results showed that the 11 agronomic traits were composed of
5 independent principal components, which included grain yield factor, maturation factor, fertile spike
number, spike length, and thousand kernel weights. The cumulative contribution of the 5 factors was
90. 05%. Through cluster analysis based on the five principal components, the spring wheat cultivars
in the present study were divided into 7 groups. and the yield traits of group 4 were the best. The
cluster analysis result was generally agreed with the pedigree of these cultivars.
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Table 1 F value of 11 agronomic traits

of 43 spring wheats cultivars

N o

blocks varietiess
7= 52,765 14. 822"
FEHEEK 7.866" " 7.308%
AT/ 8. 614" 3,048
F A TR L 10.953* * 5.813"
B A SRR AL 18. 494" * 3.733%
Eiiik iR ] 5,487 71,212
HOB 2.888 46,436 *
g8 ] 3.913% 12.198* *
TR B 27.376" " 6.165" "
LR A 14.127%+ 4,289 *
TR 4.665" 4.225% "

* ; P<C0.05; % % . P<C0.01.
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Table 2 Coefficients of correlation among agronomic traits of spring wheat

- - - EE- o ; g
heighe S e s mumberper duedwe dwe R weEh S
main spike
31 1
FEMK 0.532%* 1
EcEY VN 4 0.339%  0.298 1
PR A RORE AR 0.307*  0.112  —0.118 1
FZERORL —0.016 0. 050 0.478**  0.098
HREIH 0.373*  0.065 0.263 0.434 % * 0.051 1
ok 39 0.433** 0.045 0.513* % —0.187 —0.240 0.331* 1
a8 ] 0.333*  0.072 0.488* *  0.085 —0.056 0.561** 0.798** 1
o e s K 0.107 0.064 0.214 0.647* 0.750* * 0,274  —0.318* —0.002 1
oL T 0.159 0.102 0.252 0.514 % * 0.756**  0.186  —0.350* —0.107 0.907+** 1
TR 0.083 0.061 0.079 —0.024 0.312* —0.134  —0.346* —0.356*  0.197 0.565% * 1
% ;P<C0.05; % % P<0,01.
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Table 3 Latent roots and contributions of correlation matrix of 11 agronomic traits
75 AR AR BTk % Rt Timk
Order Latent root Contribution rate/ % Accumulative contribution rate/ %
1 3.408 30. 985 30. 985
2 2.973 27.028 58.012
3 1. 476 13.416 71.428
1 1. 293 11.757 83.186
0.755 6.863 90. 048
6 0. 434 3.943 93.992
7 0. 298 2.706 96. 698
8 0.213 1.938 98. 635
9 0. 085 0.772 99. 407
10 0.057 0.516 99. 923
11 0.009 0.077 100. 000
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Table 4 Eigenvector of the first S principal components
AN Thfgfiis%pﬁﬁﬁi pal %ﬁ‘hze. if%ﬁ Theﬁ%h?;rgis&?cipal %ﬁfﬁfﬁ;ﬁ %I?‘}f‘?%?
fraies component o component Foos o
e 0.166 0. 360 0.021 0.512 0.169
FEMRK 0.130 0.177 0.202 0. 646 —0.461
F2 25 HU/ N 0.207 0. 344 0.481 —0.175 —0.117
AR A R %R 0.322 0. 049 —0.587 0.163 —0.024
T ZE TR B 0.423 —0.079 0.301 —0. 307 —0.247
Jh 0.186 0.356 —0.349 —0.100 0. 283
O —0.138 0.510 0.133 —0.138 0.151
JLE 0. 100 0.510 —0.056 —0. 257 0.053
BARR R EL 0.501 —0.057 —0.164 —0.162 —0.203
EER 7 3 A Y 0.518 —0.109 0.029 —0.045 0.128
Tk 0.238 —0.221 0. 348 0.215 0.721
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Fig. 1 Cluster analysis of 43 spring wheat cultivars
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Table 5 Average values of 11 agronomic traits in the 7 groups of spring wheat cultivars

kAT e

- 5 3 e e Y VIS g ; e e LR KL L
wp EzEk CEERms mEs maw mosw omn wpay TERE PRE
B3| Sy Rt Main spike i Available Kernel Heading Flowering Maturation  Kernel . o
" Plant height Number of . weight kernel
Group / length . spike number date date date number .
/em spikelets per . B ; ; per plant weight
/em . . number per main /d /d /d per plant ; f
main spike . / /8
per plant spike
RS 76.27 7.65 14. 30 8. 06 31.91 12.08 15.92 45.69 181.78 4.35 24. 36
EES 64.19 7.75 14. 31 7.05 34. 85 2.67 9.00 40. 00 193. 44 4.32 23.08
%32k 76.08 7.78 14. 82 7.22 37.68 6.50 12. 40 42.10 208. 33 5.68 28.66
S 75.76 7.40 15.61 8.21 42.16 11.00 15. 60 45.00 256.18 6.66 26.37
o5 2% 91. 37 8.43 16. 20 7.71 37.23 17.00 21.67 56.00 200. 45 4. 86 24.62
56 2% 83.96 7.93 15.08 9.22 35.77 15.25 20. 25 57.75 254. 82 6.01 23.59
S 84. 24 7.64 15.83 5.12 27.77 2.50 38.00 59.00 93.78 1.97 21.03

AT HOR 0 R G B LS 18 Hit.

The beginning date of heading. flowering and maturation stages was May 13.
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