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Multivariate Statistical Analysis for Sixteen Main Agronomic Traits of Apricots

CHEN Yi-qiong, LIU Yu-lin, YANG Tu-xi, WEI Hao-hua, WEI An-zhi’
(College of Forestry, Northwest A&F University , Yangling » Shaanzi 712100, China)

Abstract; Multivariate statistical analysis, such as correlation, Q-type clustering and principal component
analysis was adopted to study 16 main agronomic traits of 17 apricot varieties to provide basic data for
breeding and fine variety selection. Five principal components were put forward to reflect 16 main agro-
nomic traits of apricots with the cumulative variance contribution of 87. 17%. Highly significant positive
and significant positive correlations were observed between fruit yields and leaf length and leaf width, re-
spectively, and highly significant negative correlations between single fruit weight and stone rate. Seven-
teen varieties were classified into three groups by clustering analysis. The first group included 10 varieties,
which exhibited the highest mean value of dry weight of kernels and the rate of outputting of cores, but
smallest crown diameter, tree height and ground diameter. The second group demonstrated the largest
crown diameter, tree height, ground diameter and weight of single fruit. And the third group was charac-
terized by their longest leaf length and width, high fruit yield and the highest rate of outputting of kernels.
These results would provide reference data for cultivation and breeding of apricots.
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Table 1  Fruit characters of 17 apricot varieties and analysis of variation

p 5 % - HLJ% -1 ﬂfi :7k 7 [H] @i@ fﬁi W ke RS R *zﬁ LHff% Hﬂi
o [ K % S BoOEH kK HE  dE , iR P TE ® b 3
M i e Jem  Jem  Jem /A /A Jem /m /m /m fem /A H/g /g /g /% /%
1 WER 6fEH 7.60 599  3.60 5 14 2,20 4.75 450 4.22 7.27 101  41.034 4144.434 0.5027 4.3 34.8
2 Vea sfEh 9.04 6.87  2.12 5 12 1.56 4.29 3.68 5.15 7.66 1525  19.321 29464.530  0.2977 5.8  35.8
3 RE BEA 612 473 2.39 4 7 1.25 3.05 2.85 2.55 4.15 198  31.610  6258.780  0.3505 6.3  22.7
4 WEFD BEAE 7.59  5.67  2.86 5 12 1.58 3.38 3.51 4.22 8.41 288 42,049 12110.110 0.3195 3.7  23.0
> R BERA 7.06 559 3.33 6 18 1.97 3.97 4.03 5.85 8.25 262 44,050 11541.100 0.5898 4.4  36.1
6 ftebd EEEA 6.63  5.21  2.55 4 24 1,40 3,15 2,65 5,15 4.95 650  42.468 27604.200  0.4790 4.1  30.5
7 St BEEA 6.84  5.53  3.08 8 18 1.67 4.73 4.72  6.38 9.97 422 41,396 17469.110 0.4852 4.8  28.6
8 EVEET fEAT 7.81  6.24  3.84 4 11 1,17 4,22 3.85 5.30 6.38 657  22.897 15043.330 0.4774 6.4  36.6
9 EE—5 HAA 8.26 7.20 4.10 5 10 1.52 3.33 3.50 4.93 6.20 768  31.604 24271.870  0.5090 5.2  33.8
10 = A 6.90 5.87 2,92 4 13 1.8 3.23 3.47 5.13 6.92 348  12.856  4473.888  0.7324 20.2  33.8
11 #f A 709 5.60 2,97 4 8§ 1.58 2.93 2.70 3.35 5.61 279  11.837  3302.523 0.7406 20.5  37.3
12 F1 [HE 6.97  5.49  2.89 4 16 1.44 3.03 3.28 3.93 6.36 290 11.538 3346.020 0.7211 21.4  34.9
13 %4 #EAE 6.83  5.18  3.25 4 11 140 2,74 2,80 4.94 7.42 50 35.700 1785.000  0.5000 5.9  23.8
14 BEAE #EH 6.29 5.03  3.08 4 10 1.30 2.68 2.78 4.54 7.86 187  26.630 4979.810  0.7200 10.3  26.3
15 &KM fEd 591 4.80 3.21 4 10 1.30 0.90 1.10 1.80 2.50 264  25.805 6812.520 0.2249 4.3  23.5
16 HH# #EEH 7.23 6.44  3.06 5 8§ 2.50 2.80 3.30 3.80 3.50 251  27.452  6890.450 0.1915 2.9  29.1
17 4Rk B 6,40 4.45 3,02 4 10 1.50 2.42 2,53 3.33 5.57 78 29.179  2275.960  0.6018 9.3  28.6
BME 7.09  5.64 3.07 5 12 1.60 3.27 3.25 439 6.41 389  29.260 10692.567 0.4967 8.2  30.5

IEoN i 9.04 7.20 4.10 8 24 2,50 4,75 472 6.38 9.97 1525 44,050 29464530 0.7406 21.4  37.3
/ME 5.91  4.45 2,12 4 7 1,17 0.90 1.10 1.80 2.50 50  11.538  1785.000 0.1915 2.9  22.7

Pl 22 0.846 1,089 0.410 0.707 2.828 0.495 1.648 1.393 0.629 1.20 16.263 8.383  1321.211 0.0700 3.5 4.4

A SRR % 11.93 19.31 13.36 14,14 23,57 30.94 50,40 42,86 14,33 18.75 4.181 28.65 12.356 14,093  42.683 14.426
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Table 3 Eigen vectors and percentages of accumulated contribution of principal components

A
PR
1 2 3 4 5
ok 45 SR B —0.030 0.282* —0.009 —0.161 —0.168
BB R 0. 140 —0.124 —0.275" —0.066 0.121
RS R 0. 048 0.215 —0.127 —0.268" —0.069
¥l T & 0.162 —0.105 0.287* —0.160 0.136
K —0. 060 0.247~ 0.012 0.062 0. 067
5 —0.102 0. 247~ 0. 005 0.115 0.156
B3 0. 145 —0.061 —0.103 0.193* —0.097
LR TRS —0.041 0.021 —0.064 —0.180 0.789*
BEES —0.053 —0.052 —0. 002 0.604* —0.161
ZIRERL 0.251" —0.069 —0.006 —0.183 —0.175
A% 0.241* —0.071 0.059 —0. 044 0.011
b e 0.150* 0.034 0.031 0.121 —0.044
75 04 5 0. 141 —0.005 0. 035 0.216* 0. 005
= 0.218" 0.018 0.021 —0.128 0.071
R 0.021 —0.030 0.347* 0. 045 —0.143
i % 0.015 0. 140 0.209* 0.046 0.076
FRAE(H 5. 869 2. 842 2.493 1.723 1.019
TR R 36. 683 17. 764 15. 582 10. 769 6.371
ST R 36. 683 54. 447 70. 030 80. 798 87.170
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Table 4 Average characters in each cluster

B3l 1 11 111

1,3,10, 11,

i TS 12, 13, 14, 4.,5,7,8 2,6,9
15,16,17
i A K /em 6.73 7.33 7.98
iR 98/ cm 5.36 5.76 6.43
HA# K/ em 3.04 3.28 2.92
FHE /A 4 6 5
ZRER/ A 11 15 15
5 ] K- /cm 1.63 1.6 1.49
g Jb i / m 2. 85 4.08 3.59
2R V4 6 I/ m 2.93 4.03 3.28
B 5 /m 3.76 5.34 5.08
4%/ em 5.72 8.25 6.27
BSR4 205 407 981
RO R E /g 25. 36 37.59 31.13
WA /g 4426. 93 14040. 91 27113. 53
M- tE/g 0.53 0.47 0.42
R/ % 10.5 4.8 5.0
IR/ % 29.5 31.1

5 10 15

0
#H11 0.02
12 J}
B E
WA=10 J
|
_|
|
|

BATI4
tH 22413
4 BT
£ K15
“MHEL6
R B3
WE P4
B As
FF & A8
G 7
a2 |
s Ave
RE—59

B1 RERERRE

Fig. 1 Dendrogram of cluster analysis
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