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Genetic diversity analysis of quantitative traits of fruit stone and kernel
in apricot
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(Liaoning Institute of Pomology, Xiongyue 115009, Liaoning, China)

Abstract: [Objective] The kernel-using apricot is a unique apricot resource in China, which includes
Siberian apricot (Armeniaca sibirica L.), common apricot (4. vulgaris L.) and A. cathayana D. L. Fu et
al. Although apricot germplasm resources in China are very rich, the available materials in the breeding
of kernel-using apricot are very few. The evaluation of stone and kernel related quantitative traits of
apricot is the basis for the effective breakthrough of genetic improvement and breeding in kernel-using
apricots. [Methods] Based on the phenotypic data of 195 apricot germplasm resources in the two con-
secutive years, the variation coefficient analysis, principal component analysis, correlation analysis and
cluster analysis were carried out on the 17 traits of stone and kernel using Origin 9.0 software. [Re-
sults] The coefficients of variation of the 17 quantitative traits ranged from 9.61% to 36.88%, and the
coefficient of variation of the stone breaking force (SBF) was largest, and the coefficient of variation of
the stone lignin content (SLC) was smallest. The result of the Shapiro-Wilk test showed that those data
were normally distributed except for SBF and SLC traits. The evaluation data in two consecutive years
was stable and well repeatable. The coefficient of variation of the stone dry weight (SDW), kernel dry
weight (KDW), stone hardness (SH) and kernel weight ratio (KR) were all over 20%, indicating that

195 accessions of germplasm resources had abundant genetic diversity. The distribution of the SH
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ranged from 305.31 to 1 573.37 N, with an average of 902.32 N. The distribution of the KR ranged
from 12.83% to 51.20%, with an average of 27.88%, indicating that there was a great potential for ge-
netic improvement in the SH and KR traits. There was a significant correlation between the size and
weight of the stone and kernel. In particular, the correlation coefficient between the stone length (SL)
and the kernel length (KL) was as high as 0.899 indicating that the kernel size was closely related to the
size of the stone. The positive correlation between the KR and kernel thickness (KT) trait (7= 0.395) or
kernel weight (KW) trait (7= 0.377) was extremely significant, and the negative correlation between the
KR and the SH trait (= —0.551) or SBF trait (= —0.346) or stone shell thickness (SST) (= —0.570) was
very significant. This result indicated that the KR could be increased by enlarging the KT or decreasing
the SH. The principal component analysis showed that the 17 traits could be integrated into four main
factors, and the accumulative contribution rate was over 81% in two years. The first principal compo-
nent, accounted for 32.37%, was composed of the SL, stone width (SW), SDW, KL, KW, and KDW,
and represented the size of stone or kernel. The second principal component, accounted for 26.43%,
was composed of the stone thickness (ST), SL/SW, SL/ST, KT, KL/KT, and KL/KT traits, and represent-
ed the shape of stone or kernel. The third (14.87%) and fourth (7.86%) principal component represented
the SH and SLC traits, respectively. The 195 accessions were grouped into 5 major clusters by cluster
analysis when the genetic distances were 15. Cluster I only included one accession of Siberian apricot
(Lve), and cluster II comprised of one common apricot accession (Luren) collected from Liaoning
province. The most varieties of the 4. cathayana apricot, usually with thin stone shell, slightly juice and
astringent flesh and large sweet kernel, were clustered into the cluster III. The cluster IV was composed
of 27 varieties, most of them had the traits of thin stone shell and high kernel ratio. The cluster V was
further divided into 6 subgroups when the genetic distance was 10. In the Va subgroup, four accessions
were included, with oval shape stone and the great hardness in stone. The Vb subgroup was composed
of four accessions with the hard stone. The accessions in the Ve subgroup were consisted of 29 acces-
sions with full kernels and high kernel ratio, such as Dashanxin, Kelala, Boxing, and Liaomei, and so
on. The Vd subgroup were consisted of 12 accessions with oblate stone and long transverse diameter.
the Ve subgroup comprised of seven accessions, for example Caotancaoxing, Zhanggongyuan, Mituo
luo, and Hongyu, etc. These accessions had large stone, poorly developed kernels and low kernel yield.
The remaining 90 accessions were constituted the Vf subgroup, accounting for 46.15% of the total ac-
cessions. The stone or kernel traits of these accessions were intermediate types. Except for the group III,
the other groups are different types of germplasm of common apricots and Siberian apricots. [Conclu-
sion] The quantitative traits of apricot stone or kernel had abundant genetic diversity, and the improve-
ment of the SL or KL trait would be beneficial to the increase of kernel yield in the breeding of kernel-
using apricot. The 6 excellent and 21 specific germplasms, especially the common apricot germplasm
such as Tianren Huangkouwai, Dapiantou, Kuerdaisheke and Saimati, could be used as important breed-
ing parents to increase the genetic diversity of kernel-using apricot.
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Table 1 Basic information of 195 accessions in apricot
%i'T AR K % AR K s A N
No. Name Origin No. Name Origin No. Name Origin
1 79C13 LA 66 HfH B[ 252 131 R IEN e
Zhuolu, Hebei Chuanzhibai Jingxian, Hebei Pinggongxing Yantai, Shandong
2 80A03 WAL 67 (HIEA B =3 132 Aty Vg
Zhuolu, Hebei Momoxing Jingxian, Hebei Macunxing Shanxi
3 80BO5 AL 68  HifLL LR 133 iy IIiPNE
Zhuolu, Hebei Chuanzhihong Julu, Hebei Bianxing Datong , Shanxi
4 80D05 LA 69 T L5 134 [k 7R A
Zhuolu, Hebei Zihe Shijiazhuang, Hebei Baishui Taigu, Shanxi
5 HAXm JentiEvE 70 KH b B 135 &4 PR
Baiyubian Haidian, Beijing Shuibai Yuxian, Hebei Shajinhong Taigu, Shanxi
6 - AL RE 71 T LR 136 e 1 B
Chaoren Zhuolu, Hebei Huangtianhe Yuxian, Hebei Caoxing Caotan, Shaanxi
7 B AL M 72 RS WAL E 137 I e 1 e i
Chuanlingbian Zhuolu, Hebei Bangchuixing Xingtai, Hebei Meixing Caotan, Shaanxi
8 Fi- AL 73 KA T 138 2L ok 7t e
Fengren Zhuozhou, Hebei Shuibai Zhengzhou, Henan Yanzhihong Caotan, Shaanxi
9 HEHf- TAEE N 74 BPAERMC TR E 139 5RA ke 1
Guoren Zhuozhou, Hebei WildTianren Lingbao, Henan Zhanggongyuan Caotan, Shaanxi
10 BT Bt e L 75 BRsST ORI 140 B#¥ B v K 55
Chibangzi Huaxian, Shaanxi Longken No.5 Baoqing, Heilongjiang Baisha Dali, Shaanxi
11 TERME JEHIE IR 76 R8T BRI 141 k38 PRiP N
Huangjianzui Yangqing , Beijing Longken No.8 Baoqing, Heilongjiang Caizihuang Dali, Shaanxi
12 JUiEE kR O 77 RT2E LR 142 &2 PPN
Jiudaomei Zhangjiakou, Hebei, Dongning No.2  Dongning, Heilongjiang Jinsitianren Dali, Shaanxi
13 yedud [RUREEEEY 78 A ORI A 143 w0 PN
Kelala Huaxian, Shaanxi Baixing Youyi, Heilongjiang Bitter Honglian Dali, Shaanxi
14 JEE AL 79 #HE IR 144 HEfy PPN
Longwangmao  Zhuolu, Hebei Xingmei Youyi, Heilongjiang Machuanling Dali, Shaanxi
15 =FFj LR & 80 HRH BIRT R 145 FHk PPN
Sanganqi Yuxian, Hebei Yinbai Youyi, Heilongjiang Sweet Honglian Dali, Shaanxi
16 Hlik1Y ALk 81 IR PRI A 146 B PPN
Weixuan No.1 Weichang , Hebei Zaodahuang Youyi, Heilongjiang Touwojie Dali, Shaanxi
17 4% LR B 82 1 ORI AOH 147 Kk Blptte B
Xin No.4 Yuxian, Hebei Zhongbai Youyi, Heilongjiang Dajiexing Huaxian, Shaanxi
18 —HiE WAL 83 pRRH i apegas 148 FIRA Bl R
Yiwofeng Zhuolu, Hebei Fanglingdaxing  Fangxian, Hunan Caopixing Liqua, Shaanxi
19 fL— JEIEIAzEE=3 84 KFIbk HRIEL 149 T PR AL IR
Youyi Yuxian, Hebei Dabaitao Yanbian, Jilin Erzhuanzi Liqua, Shaanxi
20 A= LR 85  Harcot JIIEUN 150 fRAEA ok P4 1
Youren Yuxian, Hebei Canada Yinxiangbai Lintong , Shaanxi
21 K15 ALK R 86 Harlayne YN 151 2 B vt JE £
Changcheng No.1 Zhangjiakou, Hebei Canada Heiyexing Meixian, Shaanxi
22 KRRAF JIBIRE'S: 87 A T 152 Bkl Blept JE £
Muguaxing Zhuolu, Hebei Baixing Beizhen, Liaoning Shaanmei Meixian, Shaanxi
23 BI110-2 IRk 88  ASLA USRS 153 A BRPT K 2
Chaoyang, Liaoning Bitter Hongpao ~ Beizhen, Liaoning Niujiaohuang Chang’an, Shaanxi
24 B201-2 TR 89 FM-4H SRR 154 A DU ek
Chaoyang, Liaoning Sweet Hongpao  Beizhen, Liaoning Guduxing Batang, Sichuan
25 C103-2 Bl 90 WL LT R 155 GhnE VI REE
Chengde, Hebei Shajinhong Donggang, Liaoning Guzaxing Sichuan, Kangding
26 Cl12-6 LR 91 MEA TR 156 Ettrp a3 E
Chengde , Hebei Gaxing Donggang, Liaoning Wangshizhong Luding, Sichuan
27 C202-2 LTIk 92 My LT R 157 &N TR He g B
Chaoyang, Liaoning Wanxing Donggang, Liaoning Xiangbai Jixian, Tianjin
28 AEEA ILTHAUR 93 #ZEH W 158 Hacihaliloglu +HH
Chuizhixing Songyuan, Liaoning Hebaoxing Faku, Liaoning Turkey
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%1 (&) Tablel (Continued)
G5 F K 55 A K G K K
No. Name Origin No. Name Origin No. Name Origin
29 Kbty TR 94 A TR 159 Kabaasi THH
Dashanxing Xiongyue, Liaoning Yinbai Faku, Liaoning Turkey
30 UM LrdesE 95 XA LT 160  Soganci THH
Liaomei Beipiao, Liaoning Guanyelian Gaizhou, Liaoning Turkey
31 g AL 96 LR L HIr 161  Tyrinthos e
Li’e Shangyi, Hebei Guangbanxing Ganjingzi, Liaoning Greece
32 B3 RN 97 R4 LT 162 Z/nik HrHEA H
Badou Dangshan, Anhui Dahongxing Jinxi, Liaoning Anjiana Hetian, Xinjiang
33 ARER JentifEvE 98 ki T 163 A4 W EEAT H
Baiyubada Haidian, Beijing Qiubai Jianping, Liaoning Lixing Hetian, Xinjiang
34 i B ET 99 BHRA LT 164 REEFEAF Hrami
Shanhuang Changping, Beijing Yeyinbai Jinxi, Liaoning Kabakximisi Kashgar, Xinjiang
35 EREY Byl 100 fAAY LTI 165 JEHH HTSE AR
Mituoluo Fangshan, Beijing Boxing Liaoyang, Liaoning Kezilang Keping, Xinjiang
36 FARA JentiEvE 101 ZL4% LTI 166 w24 HTSE TS
Pingguobai Haidian, Beijing Hongxing Liaoyang, Liaoning Kumanti Keping, Xinjiang
37 K JemtiEvE 102 &4 LTIl 167 BHH TSR AT
Shuijing Haidian, Beijing Lizixing Liaoyang, Liaoning Maolaxiao Keping, Xinjiang
38 KH JentiE 103 K% T U 168 Fildzitke R 4
Maihuang Haidian, Beijing Shuilizi Liaoyang, Liaoning Ayanghonglaike Kuche, Xinjiang
39 WA Bl 104 24~ TR 169 JER 1% e A
Kuhebai Pinggu, Beijing Luren Lingyuan, Liaoning Kuche No.1 Kuche, Xinjiang
40 TEk JERCHELR 105 /NEAT LT R 170 PERACHE HTEE 7
Wautaibian Yanqing, Beijing Xiaoquanxing Lvshun, Liaoning Kuerdaisheke Kuche, Xinjiang
41 EZA JERCHELR 106 F#fy LTIk 171 A:GREN W&
Kuhebai Yanqing, Beijing Zaoshuxing Shenyang, Liaoning Jianali Luntai, Xinjiang
42 e JEHTHE LR 107 BhiZA L 172 SEHBT e Wik e
Shajinhong Yanqing, Beijing Taohexing Xifeng, Liaoning Keziagia Luntai, Xinjiang
43 A )l 108 faf (4% TR 173 A ek Y Ligs]
Baixing Pyongrang, North Koreq Hebaozhen Xiongyue, Liaoning Kezikeximixi Luntai, Xinjiang
4 A S LR 109 Katy e 174 7 )L PEESIKE
Baixing Huiyang, North Korea USA Qiaoerpang Shache, Xinjiang
45  Bergeron % 110 Sundrop * 175 HIELHR HrEE
France USA Baisaimaiti Yecheng, Xinjiang
46 Kk H == 111 Sungold EE| 176 Kz BRI I,
Dapiantou Lanzhou, Gansu USA Dahuana Yecheng, Xinjiang
47 RS HA =M 112 &4 T 177 W% TSR
Dajiexing Lanzhou, Gansu Jinxing Inner Mongo Huana Yecheng, Xinjiang
48 #HZzEASE Hil =M 113 = CESL] 178 ZERefl & o
Tianren Lanzhou, Gansu Shuangren Inner Mongo Mokeyouxi Xinjiang, Yecheng
Huangkouwai
49 Ry St/ 5EEA 114 o TH 179 WAL HTRE I
Dahongzhongsha Guiyang, Guizhou Niuxinxing Ningxia Late Hongxing Yecheng , Xinjiang
50 KA SHHPLE 115 HikA TH 180 FheHse A
Daxing Kaili, Guizhou Xinshuixing Ningxia Yageleke Yecheng, Xinjiang
51 MRy BN A A 116 L% H A 181 bl HrsE AL
Tongzixing Tongzi, Guizhou Shancai Japan Beishan Yili, Xinjiang
52 i1y FEMIIE X 117 i R4 HA 182 RfE& A
Shaxing No.1 Zunyi, Guizhou Silipusi Japan Kalayuliike Yili, Xinjiang
53 HRA JEEIA=E = 118 f5ihA HA 183 Hy4y a2
Baiguoxing Changli, Hebei Xinshanwan Japan Yexing Yili, Xinjiang
54 KB Rl = 119 K L AR TP 184  FEL4R HEEIEE YD
Dabaixing Changli, Hebei Damingxing Heze, Shandong Saimaiti Yingjisha, Xinjiang
55 KA R[Sk 120 K45/ 1 ZR 07 1 185 Monaco Ol
Dahebai Changli, Hebei Guanyelian Laoshan, Shandong Italy
56 Wi JEE[A=F = 121 FH i 2R 085 1L 186  Pisana BORA
Dunhulu Changli, Hebei Zaocheng Laoshan, Shandong Italy
57 LLER: TEE[A=F = 122 KA TN 187 WLt =
Honghuajie Changli, Hebei Changgehong Laoshan, Shandong Wantianxing Yunnan
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%1 (&) Tablel (Continued)
%5 AR IR %5 TR Heii S AW K
No. Name Origin No. Name Origin No. Name Origin
58 &I JEE[A=F = 123 A i 2 B2 188 EARA Wit &4k
Jinhuangxing Changli, Hebei Baixing Qufu, Shandong Yuandongxing Jinhua, Zhejiang
59 fEJIAY JOEIA=E = 124 4% W AR Fe 2 189 AlJEAy WAL Al
Woguaxing Changli, Hebei Hongyu Tai’an, Shandong Xianjuxing Xianju, Zhejiang
60 iz AL E R 125 g5t IR % 190 K WL E
Yingtiao Changli, Hebei Haitanghong Tai’an, Shandong Dafuxing Xinchang, Zhejiang
61 A WALTTE 126 Pk IR Ze % 191 SRATRA WL KA
Guangzongxing  Guangzong, Hebei Pinghuang Tai’an, Shandong Zhangcunzaoxing  Zhangcun, Zhejiang
62 T bR =S 127 ¥4kt W AR Fe % 192 FHGEAT it
Rouxing Guangzong, Hebei Yangjiyuan Tai’an, Shandong Chaoxianxing North Korea
63 HITIR JEE[RES/S 128 A3 R % 193 JZ#09-5 TR
Guanting’ erhuang Huailai, Hebei Zaomaihuang Tai’an, Shandong Liaoxing 09-5 Changchun, Jilin
64 A AL PR 129 A= IR E 194 A5 B 7R
Xingbai Huailai, Hebei Bairen Yantai, Shandong Zixing Kuche, Xinjiang
65  fifrEE JEE[RES/S 130 M Ik IEN e 195 x4 B A
Shipianhuang Huailai, Hebei Guanyinlian Yantai, Shandong Songchun Improved varieties
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Fig. 1 Box plot of frequency distribution of fruit stone related traits in 195 accessions of apricot
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Table 2 Analysis of variation coefficient of fruit stone related traits in 195 accessions of apricot

PRIR oy P bedfEZE  mAME EROKME WA VEE i 5 S-W A 46
Traits Years Mean SD Min. Max. CV/% Kurtosis Skewness ~ S-W test Sig.
B 2019 27.47 3.81 18.42 3909 13.86 -0.01 -0.01 0.38
Stone length (SL)/mm 2020 27.86 384 18.58 3952 13.79 027 0.05 0.91
it 2019 22.44 2.61 14.58 28.81 11.63 -0.06 -0.22 0.42
Stone width (SW)/mm 2020 2248 254 15.18 28.44 11.29 -0.14 -0.18 0.47
iz 2019 12.53 1.40 9.68 17.10 11.15 -0.17 0.16 0.09
Stone thickness (ST)/mm 2020 12.58 132 9.89 16.41 10.46 037 0.13 0.26
ZER 2019 1.23 0.14 0.92 1.67 11.76 -0.16 0.29 0.52
Stone length/ width (SL/SW) 55 124 0.15 0.90 170 12.00 0.1 0.25 0.38
A NIEE 2019 221 0.34 1.51 3.27 15.42 -0.38 0.28 0.09
Stone lengthy thickness (SL/ST) 55 2.23 0.33 1.52 319 1490 -0.24 0.27 0.54
R 2019 2.49 0.62 0.72 462 2478 0.51 0.11 0.74
Stone dry weight (SDW)/g 5059 2.53 0.61 0.91 461 24.09 0.53 0.32 0.12
TR 2019 1.88 0.38 0.89 2.82 20.04 -0.12 0.18 0.18
Stone shell thickness (SST)/mm 55 1.92 0.40 0.80 295 2077 0.14 0.19 0.14
T 2019 196.75 72.56 84.87 495.56 36.88 1.98 1.31 0.00
Stone breading force (SBE)/N 5000 21823 7030 102.37 48118 3221 2.00 122 0.00
A 2019 90232 22439 30531 157337 2487 0.42 0.22 0.22
Stone hardness (SH/N) 2020 868.61 19603 33151  1363.14 2257 -0.02 0.02 0.84
KRR EE 2019 30.69 2.95 21.68 37.03 9.61 0.29 -0.67 0.00
Stone lignin content (SLC)/% 5079 28.20 470 16.54 38.05 16.68 056 -0.21 0.05
% 2019 27.88 6.15 12.83 51.20 22.07 2.89 -0.19 0.67
Kernel weight ratio (KR)/% 505 26.48 6.11 7.11 5240  23.06 224 0.59 0.07
s 2019 18.42 2.29 12.57 2416 12.46 0.09 0.05 0.39
Kernel length (KL)/mm 2020 17.93 2.16 12.68 24.15 12.07 0.14 0.17 0.60
R 2019 13.57 1.58 8.58 18.58 11.66 0.82 -0.05 0.39
Kernel width (KW)/mm 2020 13.00 151 7.57 17.13 11.59 0.99 -0.23 0.69
A=Az 2019 6.35 0.86 3.81 10.36 13.51 2.42 0.48 0.30
Kernel thickness (KID/mm 505 5.96 0.84 3.72 8.54 14.08 0.08 0.01 0.94
- HRER 2019 137 0.16 0.93 1.88 11.90 0.03 0.39 0.27
Kernel length/width (KL/KW) 505 139 0.16 0.96 1.84 11.80 0.02 0.33 0.38
=045 2019 2.95 0.53 1.55 439 18.02 -0.42 0.02 0.50
Kernel length/thickness (KL/KT) 55, 3.07 0.58 1.60 496 1896 0.59 0.53 0.30
AR 2019 0.68 0.18 0.17 119 2610 138 -0.12 0.07
Kernel dry weight (KDWD/g 5059 0.66 0.18 0.09 116 26.68 0.84 0.07 0.21




200 xrOW

S 4

H40%:

2.2 MIREEX M ST
X 2019 FEF1 2020 4F [8] A [F] 144K 11 A 8 it
ATEC A AT, KB 17 AR ZEAS R 4R A 1] 77
TEAE MR 25 A DG, IX 3R B 195 4 45 o Fh 7 3% 4
2 aff R A R IARE . W, AL LA 2019 F £ 3
SIATIEAT IR I8 I AS R4 R 18] 19 AH OSP4 47, B
B2 0T DA 195 00 B VR 1 17 AN MR T A7 A
ANFIFEEE A CHE . SRR Sk, RAZ K/ i & 5 F
MR SW
A4z ST
%Y\ SLISW
/4% SL/ST 0.037
T i SDW 0.034
SeJE % SST

%1 %¢J) SBF | 0163
%I04 SH | o119

A7 KNSR 22 TR AFAE W 25 PO AR D o ) TR A%
P EH LY BIA R REGRIE 0.899, XK R K
NGRERNFEEFDNR. REHR ) 55%E
¥ EHEAR A% DA B AR B A B S5 bR 2
B 2 A AR AR G, X Ul B SR AL R T e S5 R T
WREE—E MR, RIZHESZME. TR R
JREGEZ A EREER M. HARE R R
B R R EAR G, 5 7 R B A%

A E & SLC| -0139 | 0,030 | 0157 | 011 0.086 | 0.033 | 0.032
HA-#F KR 0.106 | 0.061 ~0.183
1-90\4% KL 0.145 0155 | 0.009 0.076
2% KW 0122 _0.038 |-0177 | 0.050
AZfM4% KT | -0.059 | 0.172 0192 | 0143 | 0102 | 0159 |-0.002 -0.054
=R R KL/KW 0.014 | -0.082 | 0130 | 0.044 | 0030 |-0142
Z9/M4E KL/KT 0.050 | -0.087 |-0.162 0.169
HAZ R KDW 0.142 0176 | -0.050 | -0172 0063 |l088
SL SW ST SL/SW SL/STSDW SST SBF SH SLC KR KL KW KT KL/KW KL/KT

LLEARIRAE 0.01 AR FAISRIE R B OFRIRAE 0.05 KT MARRMERE. MRS W& 2.

Red squares indicate a significant correlation at the 0.01 level, orange squares indicate a significant correlation at the 0.05 level. Abbreviations of

characters are shown in Table 2.
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Fig. 2 A heat map of fruit stone traits in 195 accessions of apricot
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Abbreviations of characters are shown in Table 2.
E3 ETERRIERS 17 MRETEMER R BRESH
Fig.3 Cluster tree diagram of 17 phenotypic traits of fruit

stone in apricot based on Eudiean distance
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Table 3 Principal component analysis of fruit stone related traits of apricot

20194 In2019

20204  In 2020

Eﬁ: A1 EWRS 2 EWS3 EHS4 FEWmS1 O ERS2 EEH3 EE4
PC 1 PC2 PC3 PC4 PC 1 PC2 PC3 PC4

4% SL 0.857 0.397 0.022 0.166 0.833 0.466 0.071 0.122
FiiifE SW 0.812 -0.408 0.056 -0.129 0.843 -0.360 0.005 -0.207
A% ST 0.534 -0.710 -0.106 0.207 0.596 -0.609 -0.200 0.241
B /REAE SLISW 0.206 0.875 -0.050 0.348 0.153 0.890 0.058 0.358
O AAZ SL/ST 0.399 0.854 0.084 0.005 0.361 0.856 0.192 -0.058
%5 7 SDW 0.933 -0.188 0.078 0.059 0.944 -0.142 0.087 0.027
FoJE S SST 0.592 -0.401 -0.393 -0.204 0.634 -0.343 -0.499 0.036
Wi %4 )1 SBF 0.472 -0.478 -0.261 0.059 0.575 -0.313 -0.210 0.090
g SH 0.333 -0.473 -0.510 0.413 0.393 -0.376 -0.513 0.400
AR SLC -0.125 -0.214 -0.305 0.342 -0.208 -0.076 -0.213 0.098
HAZZ KR -0.336 0.196 0.797 0.117 -0.440 -0.016 0.745 0.054
=92 KL 0.834 0.450 0.143 0.081 0.809 0.450 0.269 0.082
{REfE KW 0.693 -0.252 0.512 -0.327 0.702 -0.325 0.505 -0.329
=42 KT 0.008 -0.462 0.587 0.595 -0.020 -0.481 0.613 0.583
/B4 KLIKW 0.179 0.746 -0.378 0.415 0.101 0.816 -0.242 0.429
{ZH/M#% KL/KT 0.538 0.635 -0.336 -0.365 0.510 0.642 -0.302 -0.405
AR KDW 0.664 0.018 0.635 0.056 0.683 -0.097 0.638 0.030
FFAEAY Eigenvalue 5.503 4.493 2.528 1.336 5.815 4253 2,511 1.233
pijEs 32.368 26.432 14.868 7.857 34.205 25.019 14.769 7.254
Contribution ratio/%

b TikEe 32.368 58.800 73.668 81.525 34.205 59.224 73.992 81.246

Cumulative contribution ratio/%

T MRS WA 2.

Note: Abbreviations of characters are shown in table 2.
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The numbered sample names are shown in Table 1.
B4 ETREMPRAIRAERE

Fig. 4 Dendrogram of cluster analysis based on the phenotype characters in apricot
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Table 4 Excellent germplasm in traits

A BTRE MR RER R SR SRR
Variety  SDW KR/% SST/mm SBF/N SH/N KDW/g

E 3.34 33.63 222 24130  582.44 1.12
Fengren

ezt 3.08 3623 1.99 268.86  479.93 1.12
Chaoren

Fik15 297 3443 2.17 331.78 49836 1.02
Weixuan

No.1

—wEiE 278 36.06  2.09 290.06  494.19 1.00
Yiwofeng

h— 2.53 36.76 159 154.14 64635 0.93
Youyi

B 3.07 30.65 1.93 162.84  690.07 0.94
Guoren

x5 MHREBFMER

Table 5 Special germplasm in traits

FEFRAEIR Special traits Fi 5 4 FR-5%0E Germplasm name and values
T i & SDW =4.0 g TEIE AT (4.04),80D05(4.62) Momoxing(4.04) ,80D05(4.62)

B EKDW =1.0 g

80D05 (1.19),80A03(1.08), 1EAT (1.04) , 1 4 5 (1.04) , R EME (1.00) , FHHAZ 3% 1 4(1.00)

80D05 (1.19),80A03(1.08) ; Momoxing(1.04), Xin No.4(1.04) , Longwangmao(1.00) , Tianrenhuangkouwai(1.00)

HI % KR =40%

FA-AF(51.20) , 4422(42.47) ,B110-2(40.34) , TL 4000 PG K 1 (40.42)

Luren(51.20),Lii’e(42.47),B110-2(40.34) , Kezikeximixi(40.42)

/R E SST <1.20 mm

T KT (1.00), 44 %(1.01),C202-2(1.14),B110-2(1.17)

Kezikeximixi(1.00),Lii’e(1.01),C202-2(1.14),B110-2(1.17)

1%¢7) SBF <110 N
Hacihaliloglu(109.64 )

TR (96.92) , T KL A (100.68) , 8 42 (101.95) ,C202-2(102.76) , K 1L 75 (106.83) , T A58 75K 76 (109.61) ,

Kezi’ agia (96.92) , Chuizhixing (100.68) , Saimaiti (101.95) , C202-2 (102.76) , Dashanxing (106.83) , Kezikeximixi

(109.61 ), Hacihaliloglu(109.64 )
FTH ¥ SH <460 N

THE(460.00) , TeAf A5 (452.75), F147.(443.68),80B05(432.41),B110-2(401.31), £¢#(351.31)

Liaomei(460.00) , Cuizhixing(452.75) ; Bairen(443.68) ,80B05(432.41),B110-2(401.31),Lii’e(351.31)

T AT OAZ TR B AR B .

Note: The specific values of this trait are in parentheses.

AZ3 EAh L ZRARA 5 S A0 UK PG L 38 SRR A5
AR AT LA 2B g A 9 R A B R Y B 2R
AR

3 W w

P A AR E IR R AT
A G R (E R R R R A R AR5 T R
A FEAT A B R AR 2D B A1) I L o g %
Vo FEATTTTA, A RAZ KN PP AR
PR B 38 A% A2 S R B = T 10%, 5 BUAT A9
AT ORI A 2 R ARIE SR, X R AT
FUH TR R AR £ E B AR R . WA
AR KA DL A RAZ K T2 A i e B
& v T A R 75 K A S T 80DOS Ay 1 H

IR AR R, 151,19 go J IRy S AT BE R 0%, fE
g E AT A AR IR AR B ] DLy KA
fitho 27 tH AR AY S F i A2 L EH A B A A R
PR 2 4y B B kR 1.0 g AR S ol o B2 U
AR R AE AT R BUAS SO B A R %A
A2 52 AR O 25 ) TE A 5 5 X3 B A A 8t A 3
o DRI, AR AT LAY A R S i A 0 A AT R £
AR AN E R, B DT A
JFE S RN 2R IR, SRZBE 2
U OR , IX R AR PGk FE A R L e
WA T A R R . K A R AL R L 1Y
I AL EEAR 7 A ZR 0K 1 A= n TRk R T
AZHMERE S DRt 6 T4 P A BRI Ptk i Rt 7
IR SIN BRI Ay IS B Rl . R Bk Ay
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