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Principal component analysis for major economic characteristics of

Carya illinoensis and selection of superior cultivars
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Abstract: Based on a specimen correlation matrix, eight major economic characteristics, including fruit
shape coefficient, average nut weight, shell thickness of the nut, kernel ratio, kernel weight, kernel fat
content, protein content, and fruit yield per square meter of projected tree crown area, for 12 cultivars of
Carya tllinoensis were determined using a principal component analysis. Results according to more than 83.99%
of the cumulative variance, showed that the three principal components and their functional equations were:
kernel ratio, average nut weight, kernel fat content. Key principal component values of various cultivars
were: kernel ratio(43.329% ). Superior cultivars were determined as average nut weight with the results being
similar to a practical phenotype. [Ch, 1 fig. 4 tab. 6 ref. ]
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Table 1 Major economic characteristics of Carya illinoensis

A PR RORTE RAR BT BAMAR G B AR A T R T

a % Fiiit/g JEmm  AZH% it/ (g-kg™) (g-kg™ = Rt (kgom™)
‘ede 1.95 6.8 0.90 52.7 3.42 760.0 112 0.190 0
P 1.56 5.8 0.90 48.8 3.25 758.0 110 0.170 0
i 1.62 59 0.90 56.0 3.30 758.2 120 0.168 8
uje’ 1.91 6.6 0.90 58.0 3.83 752.5 109 0.190 7
Rz 2.33 5.4 0.90 56.0 3.02 761.3 91 0.168 1
RIS 1.54 8.9 0.90 55.0 4.90 743.1 110 0.139 1
RS 1.75 8.5 0.90 60.0 5.50 719.4 106 0.104 7
A 1.71 9.7 0.90 58.0 5.60 751.1 91 0.095 4
KA 1.82 7.0 0.94 56.0 3.92 753.3 139 0.115 8
B 2.06 4.5 1.02 47.0 2.11 713.1 131 0.060 2
HrE R 1.59 6.9 1.00 49.0 3.38 768.9 144 0.045 7

R 2.19 72 0.98 55.0 3.96 757.7 108 0.115 8
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y1=—0.210x,+0.756x,—0.841x;+0.846x,+0.843x5+
0.094x6-0.751x7+0.442x5;; (1)

¥2=—0.520x,+0.583x,+0.377x;—0.005x4+0.518x5—
0.420x6+0.377x7,—0.808x5;; (2)

y3=—0.733x,-0.054x,-0.212x;—0.257x,—0.053x5+
0.647x6+0.374x7+0.218xs, (3)
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Table 2 Economic characteristics in Carya illinoensis variance
proportion and cumulative variance proportion of three
principal components

W FHAEAR TR % FPU7 22 5T R %
1 3.466 43.329 43.329
2 1.993 24915 68.244
3 1.260 15.748 83.991
4 0.719 8.991 92.983
5 0.401 5.018 98.001
6 0.111 1.381 99.383
7 0.039 0.488 99.870
8 0.010 0.130 100.000
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Table 3 Eigenvectors of correlation matrix of economic

characteristics in Carya illinoensis

PEAR PRIN1 PRIN2  PRIN3
R EE x, -0.210 -0.520 -0.733
P H IR BT X, 0.756  0.583  0.054
IR TEJEE xs -0.841 0377 -0.212
ISR 0.846 -0.005 -0.257
TR xs 0.843 0518 -0.053
KA AE I x 0.094 -0420  0.647
E AR % -0.715 0377 0374
ARE B R (m?) PR 0442 -0.808 0218
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Table 4  Principal component values (PCV) of twelve

cultivars of Carya illinoensis

i A PRINI  PRIN2  PRIN3 4 PRIN
4ot 0202 -1.434 0.477 -0.232
M -0.463  -0.970 1.470 -0.251
W’ 0.125  -0.847 1.118 0.022
e’ 0985 -1215  -0.057 0.136
‘R 0228 -2.610 -1.159 -0.874
o AN 1.604 1.117 0.565 1.264
TG 2.077 1672  -1313 1.321
TEWEE 2.635 1.408  -0.320 1717
HBURRY -0.499 0.636 0.454 0.017
R -4.076 0.671  -1.733 -2.228
TR R -2.446 1.733 1.555 -0.455
SRR +0.372  -0.161  -1.057 -0.437
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Figure 1 Coordinate diagrams of distinct principal component values in twelve cultivars of Carya illinoensis
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