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Application of Principle Component Analysis on
Comprehensive Evaluation of Camellia oleifera Clone
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Abstract: Using the method of principle component analysis 22 characteristics of Camellia oleifera such
as height pericarp thickness fruit vertical diameter fruit horizontal diameter fruit shape index seeds of sin—
gle fruit crown width fruit weight of single plant wet weight of per crown width the ratio of seed to fresh
fruit the ratio of fresh seed to fresh fruit oil rate of dry kernel oil of single plant oleic acid linoleic acid
palmitic acid stearic acid other acids EC MDA CAT from 10 clones were studied. The results showed
that the cumulative proportion of 6 principal components reached 91. 308 0% ; these principal components
could reflect most information on clone characteristics of Camellia oleifera. The comprehensive evaluation mod—
el F=a,Z, +a,Z, + a7y +a,Z, + asZs + agZ, was structured the result of comprehensive evaluation was
that the comprehensive characteristics of 4 clones for eyoul02 eyoul51 eyou39 and eyouS4 were the best.
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1
Tab.1 The standardization of different clones characters’ measured datas
102 151 39 54 63 81 276 361 424 465
Clones eyoul02 eyoul51 eyou39 eyouS4 eyou63 eyou81 eyou276 eyou361 eyoud24 eyoud65
/m height 1.10 0.41 0.76 -1.66 0.41 0.41 -1.31 -0.97 -0.28 1.10
/em
-0.87 -0.25 2.23 -0.87 -0.25 0.16 -0.45 1.20 -0.87 -0.04
Pericarp thickness
/em
1.71 -0.34 0.62 -1.83 0.14 0.06 0.26 0.95 -0.78 -0.78
Fruit vertical diameter
/em
0.58 -0.08 1.04 -1.74 -0.74 0.58 -0.74 1.70 -0.12 -0.47
Fruit horizontal diameter
1.29 -0.36 -0.70 0.13 1.29 -0.53 1.46 -1.19 -1.03 -0.36
Fruitshape index
0.22 -0.07 -1.10 -0.91 -1.19 -0.72 1.06 0.96 1.71 0.03
Seeds of single fruit
/m?2 Crown width -0.45 2.09 -0.93 -0.52 -0.11 -0.79 0.53 -0.66 -0.47 1.31
/kg
-1.58 0.79 -0.16 -1.11 1.07 -0.82 1.36 0.79 0.22 -0.54
Fruit weight of single plant
/(kg+ m~?)
-1.15 -0.98 0.68 -0.63 1.08 -0.06 0.68 1.31 0.56 -1.49
Wet weight of per crown width
1%
0.52 0.99 -1.54 -0.74 0.00 -0.05 -1.47 0.18 0.61 1.50
The ratio of seed from fresh fruit
1%
The ratio of fresh seed 0.20 0.82 -0.89 -0.11 -0.04 -0.63 -0.70 -0.47 -0.62 2.44
from fresh fruit
1%
1.04 1.65 -1.10 0.84 -0.04 -0.35 -0.68 -1.21 -0.85 0.71
Dry kernel rate of fresh fruit
1%
0.23 1.24 -1.51 0.50 -0.59 0.39 -0.36 -1.60 0.50 1.19
Oil rate of dry kernel
/kg
-0.29 1.80 -1.33 0.75 0.28 -0.34 -0.29 -1.24 -0.48 1.13
Oil of single plant
/% Oleic acid 0.66 -0.12 -1.18 1.10 0.34 1.11 -1.39 -0.71 -0.94 1.12
/% Linoleic acid -0.64 -0.20 1.56 -1.11 -0.47 -0.98 1.32 0.71 0.75 -0.94
/% Palmitic acid -0.84 0.08 -0.76 -1.33 -0.28 -0.49 2.10 0.59 0.92 0.00
/% Stearic acid 0.96 1.38 -0.69 1.07 0.96 -1.32 -0.85 -0.04 -0.54 -0.93
/% Others -0.13 0.65 1.40 0.52 0.05 0.10 -1.61 -0.31 0.97 -1.64
EC -1.89 -0.23 0.07 0.39 -0.72 0.61 -0.62 1.77 -0.25 0.87
MDA -1.78 0.79 0.17 -0.56 -0.32 -1.20 0.12 0.26 1.14 1.39
CAT 1.86 0.69 -1.34 -0.01 -1.02 -1.17 -0.43 0.46 0.58 0.37
2 1.0 6 6
91.308 0% 10 22
6 ) 1
7.778 4 35.356 3%; 2 3.879 2 52.9892%; 3
2.808 3 65.754 1%; 4 2.458 7
76.929 9%, 5 1.614 5 84.258 4%, 6 1.548 7
91.308 0% -
3
A) AY 1
;2 N N 3
MDA ;4
; 5 ~ ~ ~ ~
;6 N N 6
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2 SPSS

Tab.2 The characteristic eigenvalues by principal component analysis of SPSS

/% /%
Principal component Eigenvalues Variance Cumulative
1 7.778 4 35.356 3 35.356 3
2 3.8792 17.632 9 52.989 2
3 2.808 3 12.764 9 65.754 1
4 2.458 7 11.175 8 76.929 9
5 1.614 5 7.3385 84.268 4
6 1.548 7 7.039 6 91.308 0
3
Tab.3 The characteristic eigenvectors of principal component
1 2 3 4 5 6
R Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5 component 6
/m height 0.107 0 -0.138 1 0.224 7 0.3457 0.365 7 -0.037 1
/em Pericarp thickness -0.234 1 -0.096 8 0.328 7 0.019 2 0.3230 0.027 3
/em Fruit vertical diameter -0.144 1 -0.1428 -0.087 3 0.509 6 0.180 5 -0.088 3
/em Fruit horizontal diameter -0.194 5 -0.087 0 0.277 0 0.401 6 0.011 7 0.048 6
Fruitshape index 0.087 1 -0.074 9 -0.506 5 0.059 8 0.2393 -0.2330
/ Seeds of sigle fruit -0.074 1 0.354 7 -0.0727 0.267 4 -0.4133 0.013 1
/m? Crown width 0.208 8 0.3253 0.011 6 0.040 0 0.3393 0.082 4
/kg Fruit weight of sigle plant -0.157 4 0.330 7 -0.1339 -0.082 1 0.323 6 0.126 3
/(kg* m~?) Wet weight of per crown width  -0.316 2 0.032 6 -0.0957 -0.109 4 0.032 4 0.050 6
/% The ratio of seed from fresh fruit 0.2315 0.144 5 0.2452 0.254 5 -0.091 3 0.065 7
/% The ratio of fresh seed from fresh fruit 0.278 1 0.152 8 0.208 4 0.089 8 0.193 9 -0.1359
/% Dry kernel rate of fresh fruit 0.3355 -0.0369 -0.065 7 0.045 8 0.108 6 0.158 9
/% Oil rate of dry kernel 0.313 8 0.126 7 0.028 7 -0.0372 -0.126 7 -0.000 5
/kg Oil of sigle plant 0.3155 0.144 6 -0.0139 -0.150 6 0.179 2 0.110 6
/% Oleic acid 0.276 4 -0.2196 0.122 0 -0.089 6 -0.086 5 -0.246 7
/% Linoleic acid -0.297 5 0.1713 -0.071 0 0.088 6 0.1100 0.1724
/% Palmitic acid -0.1377 0.4227 -0.164 8 0.088 9 -0.0227 -0.153 8
/% Stearic acid 0.163 0 -0.103 2 -0.224 6 0.021 3 0.079 9 0.5113
/% Others -0.074 4 -0.2312 0.101 3 -0.098 4 -0.0719 0.622 6
EC -0.086 6 0.1153 0.4330 -0.236 4 -0.1293 -0.1225
MDA -0.0120 0.4113 0.243 8 -0.108 5 0.109 8 0.169 0
CAT 0.169 3 0.102 1 -0.065 8 0.404 0 -0.3375 0.202 2
3.3
1.2.3.4.5.6 91.308 0% 6
22 o LTI DT 6

7, =0.107 0X, —0.234 1X, —0. 144 1X, —0. 194 5X, +0. 087 1X; —0. 074 1X, +0. 208 8X, —0. 157 4X, -
0.316 2X, +0. 231 5X,, +0.278 1X,, +0. 335 5X,, +0. 313 8X,; +0. 315 5X,, +0. 276 4X,, 0. 297 5X,,
~0.137 7X,, +0. 163 0X,; —0. 074 4X,, —0. 086 6X,, —0. 012 0X,, +0. 169 3X,,
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Tab.4 Per principal component and F value of comprehensive evaluation

1 2 3 4 5 6 P
Clone Principal Ranking Principal Ranking Principal Ranking Principsl Ranking Frincipal Ranking Principal Ranking F value Ranking
component 1 component 2 component 3 component 4 component 5 component 6
102 eyoul02 3.653 6 1 1.898 7 3 2.3722 1 0.206 7 4 0.592 8 4 -1.6723 10 2.0570 1
151 eyoul51 3.0516 2 1.663 1 4 0.328 4 5 0.3154 3 1.227 6 3 2.1200 1 1.849 4 2
39 eyou39  2.2394 3 -2.4779 10 -1.609 1 9 3.308 4 1 -0.623 6 7 -0.069 2 7 0.513 1 3
54 eyouS4  2.3752 4 -1.5562 7 -0.753 5 7 -2.9889 10 -1.4240 9 0.506 6 4 0.072 6 4
63 eyou6t3 -1.1925 7 1.939 5 2 0.124 9 6 0.147 0 5 -1.9765 10 1.158 5 2 -0.1213 5
81 eyou8l  0.088 8 5 -0.895 1 6 -1.463 8 8 -0.848 4 9 1.746 7 1 0.048 8 6 -0.3028 6
276 eyou276 -0.205 8 6 -2.018 5 9 1.264 6 4 -0.575 4 8 -0.5318 6 -1.5575 9 -0.5259 7
361 eyou36l -2.270 8 8 2.595 4 1 -2.9860 10 -0.301 3 7 0.384 2 5 -1.4237 8 -0.9113 8
424 eyoud24 -3.6357 9 0.830 4 5 1.398 1 2 0.948 0 2 -0.856 1 8 0.1329 5 -0.9945 9
465 eyoud65 -4.1038 10 -1.979 4 8 1.3242 3 -0.2114 6 1.460 7 2 0.7557 3 -1.6363 10

Z, = -0.138 1X, -0.096 8X, 0. 142 8X, —0. 087 OX, —0. 074 9X, +0. 354 7X, +0.325 3X, +0.330 7X, +
0.032 6X, +0. 144 5X,, +0. 152 8X,, 0. 036 9X,, +0. 126 7X,; +0. 144 6X,, —0.219 6X 5 +0. 171 3X,, +
0.422 7X,, —0. 103 2X,, —0. 231 2X,, +0. 115 3X,, +0. 411 3X,, +0. 102 1X,,

7, =0.224 7X, +0.328 7X, —0. 087 3X, +0. 277 0X, —0. 506 6X, 0. 072 7X, +0. 011 6X, —0. 133 9X, -
0.095 7X, +0. 245 2X,, +0. 208 4X,, —0. 065 7X,, +0. 028 7X,; - 0. 013 9X,, +0. 122 0X,, —0. 071 0X,,
~0. 164 8X,, —0. 224 6X,4 +0. 101 3X,, +0. 433 0X,, +0. 243 8X,, —0. 065 8X,,

Z, =0.345 7X, +0.019 2X, +0. 509 6X, +0.401 6X, +0. 059 8X; +0.267 4X, +0. 040 0X, — 0. 082 1X, -
0. 109 4X, +0. 254 5X,, +0. 089 8X,, +0. 045 8X,, 0. 037 2X,; 0. 150 6X,, —0. 089 6X,; +0. 088 6X,,

+0.088 9X,, +0. 021 3X, —0. 098 4X,, —0. 236 4X,, —0. 108 5X,, +0. 404 0X,,

7, =0.365 7X, +0.3230X, +0. 180 5X, +0.011 7X, +0. 239 3X, - 0. 413 3X, +0. 339 3X, +0. 323 6X, +
0.032 4X, —0.091 3X,, +0. 193 9X,, +0. 108 6X,, —0. 1267X,, +0. 179 2X,, —0. 086 5X,; +0. 110 0X,,
~0.022 7X,, +0.079 9X, —0. 071 9X,, —0. 129 3X,, +0. 109 8X,, —0. 337 5X,,

Z, = —0.037 1X, +0.027 3X, —0. 088 3X, +0.048 6X, —0.233 0X, +0. 131 0X, +0. 082 4X, +0. 126 3X; +
0.050 6X, +0.065 7X,, —0. 135 9X,, +0. 158 9X,, —0.000 5X; +0. 110 6X,, —0. 246 7X,s +0. 172 4X,, —0. 153 8X,, +
0.511 3X,4 +0. 622 6X,, —0. 122 5X,, +0. 169 0X,, +0. 202 2X,,

1.2.3.4.5.6 A~ OyNUy~Ay~As Qg
CF=a, Z v a,Zy+ ay Lo+ a, Ly + ag Zs + ag Zg F
6 10 1 F
1 o
F : 102( 2. 057 0) > 151(1.849 4) > 39(0.513 1) > 54
(0.072 6) > 63( -0.121 3) > 81( -0.302 8) > 276( -0.5259) > 361( -0.911 3) >
424( -0.994 5) > 465( -1.636 3) 10 102, 151, 39, 54
4
(1) 22 6 6 22
91.308 0% . o 6
(2) 2,32y 1y 1T Lo 6
1 2 3
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o

(3) 2,2,2, 2,75 Z F=a, Z vta,Z,+a, 25 + a, Z,

tas Zs + ag Zgo F 10 : 102(2.057 0) > 151

(1.

849 4) > 39(0.513 1) > 54(0.072 6) > 63( -0.121 3) > 81( -0.302 8) >

276( —=0.5259) >  361( -0.9113) >  424( -0.9945) >  465( —1.6363) .
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