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Phenotypic Diversity of Wild Apricot Germplasm Resources in Xinjiang

LLIU Juan, LIAO Kang® ,L.IU Huan,CAO Qian,SUN Qi,ZHAO Shirong

(Research Center for Xinjiang Characteristic Fruit Tree in Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: In order to explore the diversity and variation characteristics of phenotypic characters of wild apri-
cot germplasm resources in Xinjiang. 135 individual samples of three wild apricot germplasms populations
in Xinjiang were taken as the experiment materials in this paper. And the relevant indicators of the plant
morphological characteristics were measured. Phenotypic index and principal component analysis were ana-
lysed by DPS7. 05 software, and the euclidean distance were calculated, too. The clustering analysis that
based on euclidean distance of three populations were analysed by MEGAS3. 1 software with UPGMA meth-
od. The results were showed: (1)simpson and Shannon-weaver index of numerical and non-numerical char-
acteristics of Huocheng population were all the highest (0. 979 9,0.979 9;0. 981 9,0. 981 9),Gongliu pop-
ulation was in the middle (0. 975 5,0. 975 5;0. 978 6,0. 978 6), Xinyuan population was the smallest
(0.944 7,0.944 7;0. 945 2,0. 945 2). The phenotypic diversity of Huocheng population was the richest,
Gongliu population was in the middle,and the phenotypic diversity of Xinyuan population was the least. (2)
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The variation coefficient of phenotypic characters of different populations were between 6. 16 % —54. 58 %.
Most variation coefficients of phenotypic characters were all more than 10%. In Huocheng and Xinyuan
populations, the variation coefficient of the shape index was the minimum. But in Gongliu population, the
variation coefficient of leaf aspect ratio was the minimum. The variation coefficients of hardness of three
populations were all the maximum. Otherwise, the variation coefficients of fruit weight, nuclear fresh
weight and shell thickness were generally larger. (3) The genetic distance between Xinyuan population and
Gongliu population was the biggest with 20. 445 3, the genetic relationship of them was the farthest. The
genetic distance between Huocheng population and Xinyuan population was least for 19. 218 6,and the ge-
netic relationship of them was close. (4)In the principal component analysis of 35 characters, the cumulative
contribution rate of 14 principal components was 80. 64%. The leaf length, leal width, leal aspect ratio,

shape of leaf base,shape of leaf apex,fruit weight, fresh nuclear weight, fresh kernel weight, fruit shape and

soluble solids were the main factors that cause the apricot germplasm phenotypic differences.
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Table 1 Information of wild apricot resources in Xinjiang

RAE SRFER (D 54k o pE Z B
Location Sample size Altitude/m Latitude Longitude
2 Ik B K VY 7 Huocheng Daxigou 84 1112.0~1175.8 Nd44. 42°~44, 44° E80. 76°~80. 79°
Hr LR % Xinyuan Boersai 17 1240.2~1 312.8 N43.50°~43.52° E83.69°~83.70°

LB B S #5848 Gongliu Yiligedai 34 1144.5~1 418.8 N43.37°~43.38° E82.09°~82.12°
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Table 2 Observation project and recorded standard of wild apricot resources morphological characters in Xinjiang
75 WL H Bt A 3 J7 3 g 2h5
No Observation project Data type Determination method and standard
1 I F K Leaf length/cm B HE AR Numerical characteristics  E Rl Measure by ruler
2 M F 96 B Leal width/cm BE MR Numerical characteristics  F Rl Measure by ruler
3 4% K B Petiole length/em BAE PR Numerical characteristics  F N il Measure by ruler
4 MR KT Leaf length/width BAE LR Numerical characteristics M 5 /5% Leaf length/wide
T . =& 2=153 =R 4= 54
PN
> ML Color of leaf £ Polymorphic 1=Light green;2=Green;3=Dark green;4="Purple
6 4% £ Leal back down .7 Dimor-phism 0=7J;1=4 0=No;1=Have
_ . 1= B[ 5 2= {81 51 ) 5 3= #5805 4 = 31 5 5= [ I
) . N
T M B Leaf shape £ Polymorphic 1=Egg circle;2=Pour egg circle;3=Elliptic; 4= Round; 5= Wide circle
2 : 1= ;2= ;3= 4= LTE
LR K H
8  MEPE Shape of leaf base %7 Polymorphic 1= Cuneate; 2= Round; 3= Cross-sectional shape;4= Heart
, . I=HR;2=MR;3=RR4=KER
N PN
9 MFRIEA Shape of leafl apex £ Polymorphic 1=Blunt tip;2 = Taper;3= Acuminate;4 = Long tail tip
S Q . . T=H4HR 15 2= ML i s 3= MHR 15 4 =R 1
2290 N PN
10 BB Shape of leaf margin £ 7 Polymorphic 1=0btuse serrate; 2= Coarsely serrate;3=Fine toothed;4=Double serrate
11 MR A Status of leaf surface %75 Polymorphic 1="FJE;2=%ll;3="494% 1=0Open;2=Crimp;3= Shrinking
T T . 1= 2= ;3= [ ;4= [ : 5= 0 IEJE ;6 =" HL0)
I ) S N
12 RGP Fruit shape £ Polymorphic 1=Flat;2=Round;3=Egg circle;4=Elliptic;5= Heart shape;6=Irregular
. . . 1= A2="F 3= "N ;4=2RH
N .
13 R Top of fruit 235 Polymorphic 1=Recess;2=Flat;3=Round convex;4= Round
14 BRW#HE Fuzz of fruit surface .7 Dimor-phism 0=7;1=4 0=No;1=Have
15 # 3% Uniformity %% Polymorphic 1= R85 ;2= — ;3= 1=1Irregular; 2= Ordinary; 3= Orderliness
16 X PRk Symmetry 7 Dimor-phism 1= FK;2=%}Fr 0= Asymmetrical; 1= Asymmetrical
17 {0 FLF Painting degree %7 Polymorphic 0=J5;1=/;2=r;3=% 0=No;1=Few;2=Medium;3=Much
18 # {25 % Painting form %7 Polymorphic 0=T;1=,5:2= F;3=2%% 0=No;1=Point;2=Slices; 3= Strip.
) : : 1= H32=R W3 =14 =00 4:5=
P 1 B H
19 A Color of fruit flesh 27 Polymorphic 1=White;2=Light yellow;3= Yellow;4= Yellow green;5=Orange
] ] : 1= 2= 3 =M 4=7t
PN
20 MU Relish of fruit %3 Polymorphic 1=Acid;2=Pickled;3=Sour and sweet;4 = Sweet
21 1 Juice of fruit %75 Polymorphic 1=7032=H;3=% 1= Less;2=Middle; 3= Much
22 BURTR Fruit weight/g BAE PR Numerical characteristics K F-FR4E The weighing scales
23 HIEFEEL Fuit shape index BE PR Numerical characteristics  $:5240 42 /54 Fruit longitudinal diameter/cross diameter
24 W ¥ Firmness/(kg+ cm™ ?) BB MR Numerical characteristies  GY-1 BUAE B Il & GY-1 hardness measurement meter measure
Y .
25 ?(‘)fbllﬁe@sjjlf content/ % B PR Numerical characteristics T 45 P8 { Il Hand sugar measurement gauge measure
26 KK E Nuclear stick from %% Polymorphic 1=Hi;2=2F%;3=5 1=Stick; 2= Half away;3= Leave
27 4% § Weight of fresh nuclear/g BAE PR Numerical characteristics K F-FR4E The weighing scales
28 HIEFEEL Nutlet shape index BE PR Numerical characteristics N1 /4 Nutlet longitudinal diameter/cross diameter
/ : 1= i [ ;2= B JE 5 3= B [ 5 4 = (B G0 [ ;5= M5 [ 5 6 = L0 [
A S PN 17
29 B Nutlet shape %3 Polymorphic 1=Flat;2=Round;3=Egg circle;4=Pour egg circle;5=Elliptic; 6= Heart
30 T Nutlet surface %% Polymorphic 1=F W 2=8FW :3=HLEE 1=Smooth;2= A smooth;3=Coarse
31 7 J5 Sheel thickness/mm BE PR Numerical characteristics i f5 F R4 Measure by vernier caliper
32 {2484 Kemel shape index BUE MR Numerical characteristics %18/ %4 Kemel longitudinal diameter/cross diameter
33 fif{~H Weight of fresh kernel/g B EEAR Numerical characteristics K EFi#E The weighing scales
34 {7Bf Taste of kernel .7 Dimor-phism 1=1;2={} 1=Bitter;2=Sweet
35 oMU Kernel satiation %7 Polymorphic 1=1l5 ;2= —# ;3= A 1="Full; 2= General; 3= Not full
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Table 3 Diversity index analysis of non numeric

characters of wild apricot in Xinjiang

J& B Population

ERN

Character fig e EW W N
Index Huocheng Xinyuan Gongliu
R 1 0.9772  0.9348  0.9722
Color of leaf 2 4,777 8 3.2925 4.433 3
HEHE 1 0.987 3 1.000 0 0.987 7
Leaf back down 2 4.7255 3.3219 4.392 8
UEIZIS 1 0.973 1 0.921 1 0.965 2
Leaf shape 2 4,597 8 3.1332 1,321 2
L i 1 0.9815 0.952 4 0.9828
Shape of leaf base 2 4,730 0 3.240 2 4,375 2
US4 1 0.975 7 0.928 7 0.968 8
Shape of leaf apex 2 4,781 8 3.305 6 4,413 8
B 1 0.974 9 0.927 5 0.969 0
Shape of leaf margin 2 4,687 9 3.229 6 4,372°9
I TRIR 2 1 0.975 6 0.966 9 0.973 4
Status of leaf surface 2 4,807 4 3.3219 4,459 4
SRS IR 1 0.967 2 0.902 1 0.964 3
Fruit shape 2 4,613 6 3.080 1 4,328 4
BT 1 0.970 2 0.918 7 0.963 7
Top of fruit 2 4,635 0 3.210 6 1.318 8
RHEE 1 0.964 2 0.948 9 0.959 9
Fuzz of fruit surface 2 4,807 4 3.3219 4,459 4
[ Si9i 1 0.977 0 0,941 2 0.9717
Uniformity 2 4,746 4 3.2195 4.385 8
X Rt 1 0.9818 0.952 4 0.984 1
Symmetry 2 4,7195 3.240 2 4,378 8
HEORE 1 0.978 2 0.926 3 0.9730
Painting degree 2 4,780 6 3.184 2 4,420 2
TR 1 0.978 9 0.941 2 0.974 8
Painting form 2 4,784 4 3.239 1 4,436 1
IRER 1 0.970 1 0.910 9 0.962 8
Color of fruit flesh 2 4,735 3 3.206 6 4.392 4
SR 1 0.969 6 0.909 4 0.964 1
Relish of fruit 2 4,643 2 3.105 4 4,246 4
i 1 0.9766  0.9412  0.9701
Juice of fruit 2 4.699 5 3.2391 4,344 2
Bk 1 0.975 9 0.931 0.969 2
Nuclear stick from 2 4.801 1 3.3219 4,459 4
317 1 0.969 3 0.912 1 0.961 1
Nutlet shape 2 4,7277 3.256 8 4.385 6
LAl 1 0.982 6 0.9316 0.973 0
Nutlet surface 2 4,707 7 3.208 7 4,346 2
(S 1 0.968 9 0.952 4 0.963 4
Taste of kernel 2 4,807 4 3.3219 4,459 4
ok 1 0.990 5 1 0.9829
Kernel satiation 2 4,741 4 3.3219 1.356 6
Ty 1 0.979 9 0.944 7 0.9755
Average 2 4,729 9 3.2419 4.3857

W F IR B A 124 Simpson #8458 :2 24 Shannon-weaver 4541,

Note:Index column in this table,1 means Simpson index; 2 means Shan-

non-weaver index.

Weaver 8 80K 15, 22 A~ R B0 B MR 19 Shannon-
Weaver 5 8034 o 78 0 F 5 R, UL 1 o s o
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T8 A AR B /0N 5 3 U R RN L B JE R R R & O R
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Fig. 1 Dendrogram of UPGMA method cluster

analysis of wild apricot in Xinjiang
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