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Study on Fruit Characteristics of Apricot Germplasm Resources in

Pamir Plateau of Xinjiang

DING Jie, LI Jialong, LUO Xiaoyu, GUO Ling
(College of Faculty of Horticulture and Forestry, Tarim University/Xinjiang Production & Construction Corps Key Laboratory of Facility
Agriculture,  Alar 843300, Xinjiang)

Abstract: By analyzing sweet/bitter characters of apricot in the Pamir Plateau of Xinjiang, the fruit characteristics of apricot in
human domestication and cultivation were analyzed, and elite germplasm in cold region was identified. In this study, 15 qualitative
traits and 20 quantitative traits of 60 apricots from six townships in Tashkurgan County were scored, followed by the correlation
analysis, principal component analysis and comprehensive evaluation. The average soluble solid content of 60 samples was 16.07%,
and 61.67% of samples showed soluble solid content over 15%. The content of amygdalin ranged from 0.41 to 14.59 mg/g. 78.33% of
samples were sweet kernel with the amygdalin content from 0.41 to 2.24 mg/g, while 21.67% of samples were bitter kernel with the
amygdalin content from 2.76 to 14.59 mg/g. Principal component analysis showed that the cumulative contribution rate of the first five
principal components was 83.255%. The traits such as single fruit weight, fruit length, fruit width, single stone weight, stone-form
index, fruit-form index, kernel rate, stone rate and stone thickness might represent the basic information of these 20 quantitative traits.
The samples 'Kuke 9', 'Kuer 11, 'Qiru 16' and 'Kuke 13' were excellent resources in cold areas through comprehensive evaluation. The
high soluble solid and sweet kernel of fruit were important target traits for human domestication and introduction in apricot.
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A: the general view of the apricot tree; B-C: Habitat of apricot trees; D: the trunk of a tree; E: Keqia 1; F: Keqia 3;G: Keqia 5; H: Jile 2; I: Kuke 2; J: Kuke 4;
K: Kuer 4; L: Kuer 7; M: Kuke9; N: Kuerl1; O: Qirul6; P :Kukel3
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Fig. 1 Phenotypic characters of tree body and fruit in some germplasm resources of apricot
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Table 1 Sample Information of 60 samples

T Gt 5 W i/m TR IE/m TJ/m ETK/m R /m B

Germplasm number Tree height Crown width Trunk girth Trunk length Altitude Longitude and latitude

FHE 1 Keqia 1 8.70 10.67 1.36 0.83 2648.1 RE 75°39'7", Jb4h 37°48'14"
FHE 2 Keqia 2 9.70 10.62 1.34 1.51 2648.4 RE 75°39'7", Jb4h 37°48'14"
FHE 3 Keqia 3 10.10 15.96 1.71 0.95 2643.9 ARZ 75°39'8", b4 37°48'14"
FHE 4 Kegia 4 9.20 14.26 0.94 0.74 2643.9 HRE 75°39'8", L4 37°48'14”
BHE 5 Kegia 5 7.60 12.28 1.11 1.15 2643.5 HRE 75°39'8", L4 37°48'14”
1 Jile 1 10.80 14.60 1.74 1.59 2344.4 K% 75°46'35", du4hi 37°5039”
F ¥ 2 Jile 2 11.80 14.92 1.41 1.69 2337.9 RE 75°46'32", L4 37°50'37"
FH# 4 Jile 4 9.50 13.50 1.62 1.55 2366.1 K% 75°46'27", Au4hi 37°49'57"
JE 7 1 Kuke 1 10.50 12.24 1.40 1.53 2350.9 K% 75°46'16", dL4hi 37°50'46"
JE 7 2 Kuke 2 10.50 12.88 1.25 1.89 2345.9 K% 75°46'16", du4hi 37°50'46"
JE 7 3 Kuke 3 13.10 6.28 1.08 1.37 2334.5 K% 75°46'16", du4hi 37°50'45"
5 4 Kuke 4 11.40 12.24 1.17 1.63 2329.5 RE 75°46'16", b4 37°50'45"
JE 7 5 Kuke 5 9.20 10.32 1.76 1.81 2336.5 K% 75°46'19", du4hi 37°50'47"
JE 7 6 Kuke 6 14.30 21.12 1.99 1.52 2340.6 K% 75°46'17", Ab4hi 37°50'46"
R} 1 Kuke 1 10.70 14.70 2.48 1.54 2730.0 K& 75°36"2", AL 37°509"

FERL 2 Kuke 2 10.20 17.12 1.95 1.32 2709.1 RE 75°36'3", Ab4h 37°509”

JEFL 3 Kuke 3 9.30 9.93 1.33 1.45 2706.2 HRZ 75°36'3", kL 37°50'9"

R} 4 Kuke 3 13.50 14.80 1.98 1.75 2706.2 HRZ 75°36'3", kL 37°50'9"

JEFL 5 Kuke 5 10.20 11.78 1.02 1.55 2696.9 K& 75°36'1", AL 37°509"

R 6 Kuke 6 4.20 7.10 0.61 1.28 2694.2 RE 75°36'0", db4h 37°50'8"”

JFEFRL 7 Kuke 7 9.70 10.74 1.02 1.43 2696.8 HRZ 75°35'60", db4di 37°50'8”
i} 8 Kuke 8 13.80 11.86 1.53 1.48 2701.3 RE 75°36'6", JL4fi 37°49'45"
PEFE 9 Kuke 9 13.20 10.32 1.25 1.52 2702.0 K% 75°36'6", b4 37°49'45"
PEFE 10 Kuke 10 10.50 10.25 0.88 1.37 2692.5 K% 75°36'7", b4 37°49'46"
FERL 11 Kuke 11 9.20 10.12 1.03 1.05 2674.0 RE& 75°36'7", Ab4h 37°49'47"
PEFL 13 Kuke 13 13.40 11.72 1.54 1.22 2339.4 AL 75°47'10", Jb4i 37°50'39"
/R 1 Kuer 1 10.80 12.50 2.30 1.16 2395.8 RE 75°46'23", L4 37°49'35"
/R 2 Kuer 2 12.80 16.24 243 1.71 2357.1 AL 75046217, L4 37°49'33"
/R 3 Kuer 3 13.50 11.36 2.46 1.52 2396.7 AL 75°46'28", L4 37°49'33"
FE/R 4 Kuer 4 11.70 13.14 2.04 1.94 2395.2 ARG 75°46'22", L4 37°49'36"
FEJR 5 Kuer 5 13.20 10.26 1.41 1.26 2402.7 RE 75°46"24", L4 37°49'34"
/R 6 Kuer 6 9.20 10.48 1.42 1.29 2403.8 ARG 75°46'14", L4 37°49'34"
FEJR 7 Kuer 7 9.80 10.12 1.14 1.20 2388.6 RE 75°46"24", L4 37°49'34"
/R 8 Kuer 8 11.00 9.86 0.75 1.14 2393.8 RE 75°46'25", b4 37°49'34"
JEJK 9 Kuer 9 9.60 8.40 0.93 1.35 2393.6 K% 75°46'25", du4hi 37°49'34"
JE /K 10 Kuer 10 11.20 14.30 1.34 1.24 2396.5 K% 75°46'23", b4 37°49'33"

JF/R 11 Kuer 11 8.80 12.62 1.30 1.39 2395.6 R 75°46'25", L4 37°49'32"




JEE /R 12 Kuer 12 9.70 9.32 1.23 1.44 2390.1 ARG 75°46'25", L4 37°49'32"
JEE /R 13 Kuer 13 8.60 10.48 1.02 2.22 2400.7 RE 75°46"24", L4 37°49'31"
JE /R 14 Kuer 14 7.80 11.84 1.18 1.72 2401.2 RE 75°46"24", L4 37°49'30”
/R 15 Kuer 15 9.90 10.36 1.66 1.07 2366.1 K% 75°46'27", Au4hi 37°49'57"
/K 16 Kuer 16 8.70 13.14 1.54 0.88 2367.3 RE 75°46'27", L4 37°49'56"
JE /R 17 Kuer 17 16.80 14.26 2.08 0.85 2356.3 RE 75°46"28", L4 37°50'1"
/K 18 Kuer 18 13.20 13.34 1.38 1.35 2360.4 RE 75°46"28", L4 37°50'1"
7R 19 Kuer 19 6.30 7.68 2.07 1.17 2361.1 RE 75°46"28", L4 37°50'0”
HAn 1 Qiru 1 9.30 14.04 3.41 1.40 2638.7 RE 75°39'43", k4 37°48'49"
2 Qiru2 15.70 19.08 2.73 1.16 2639.7 REG 75°39'42", L4 37°48'50"
H14n 3 Qiru 3 8.60 7.32 1.89 1.52 2638.6 REG 75°39'42", L4 37°48'50"
4 Qiru 4 9.70 10.60 2.04 1.50 2635.2 R 75°39'47", du4hi 37°48'50"
HA4n 5 Qiru 5 12.30 14.60 1.83 1.49 2647.4 R 75°39'53", b4 37°48'57"
HAn 6 Qiru 6 11.80 11.48 1.54 2.30 2644.6 R 75°39'54", L4 37°48'58"
HAn 7 Qiru 7 8.70 12.94 1.86 0.50 2648.0 R 75°39'53", L& 37°48'57"
HAn 9 Qiru 9 9.70 12.16 222 1.52 2635.8 R 75°39'52", b4 37°48'58"
40 10 Qiru 10 6.80 9.20 2.30 0.64 2661.4 AL 75°39'57", Jb4i 37°48'49"
HAn 11 Qiru 11 11.00 11.88 1.55 1.62 2669.5 R 75°39'50", b4 37°48'57"
HAn 12 Qiru 12 10.20 11.86 1.73 0.51 2656.6 R 75°39'50", b4 37°48'58"
H4n 13 Qiru 13 8.30 10.54 1.65 2.04 2656.1 R 75°39'52", L& 37°48'56"
H4n 14 Qiru 14 9.90 8.76 2.20 1.78 2639.4 R 75°39'50", b4 37°48'56"
HAn 15 Qiru 15 9.80 10.14 2.71 2.43 2650.9 R 75°39'48", L& 37°48'56"
HAn 16 Qiru 16 13.70 12.36 1.59 1.68 2627.4 R 75°39'51", b4 37°48'57"
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FER SR AMIEAT R, A AER RSB P, B b4 DTSR 10 SEEE — B s, 3t
40 MRS R (R EIRMESE) UXF 15 DR EREETIC8MgmID . HiEtr R CBE N 0.01 mm)
W RS, Rkt REift, AP, MR, Sz, SO0 SOkt S Eme.
R, AR, RS RIREG FHR TR OB 0.01g) WIE RS2 s, s, i
CE, EMEZE, B R FRRIE O E RS VETEETEY) & &, GY-4 B IR SR v e SRSl
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IR E= IR LR SRR IR AR,

HAZER= (AR R /A RS X 100%; HA%= M RE/AMIZFRE) X100%
1.2.2 HPLC EMEEZHLCERE

il A ATV, AR BN 10 R, ATV REA . SR I 2 o AR IO K 0.3
g, WfET 3mL PAiFHF RS, JRiERA), A FEE 30 min, SRR, BCEIEW ImL, 7E 30 °CHR &1
NHEAT 4 h FIESIRATRAC R, FIIA 80%H Z 5V (AR LE Dy 2.0 & 7K=80 20> 1 mL, LA 13000 r/min
(¥ B0 15 min, B EIEWR CHSXSIERD HHTIE .

K H SRR i R e A S R, iR Hypersil C18 # (150.0 mmx4.6 mm, 5um) ; Vi



BN © K=80:20 (VI V) ; KK 210 nm; #:iE 4 30 °C; JiiE 1.0 mL/min; #FFEE 10 pL; 6
D 6 min.

WA AR 4. LLREE MBI 6.25. 12.5. 25, 50, 100+ 200 1 400 pg/mL 75 754~ H bRk %
WHIEARAE N 2, FE IR EE VO N B S AR 2 RIFIIE MR R Y=6.830X-22.400, R?=0.9998.
1.3 HEHH

% i Excel 2021, DPS 7.05. Spss23.0. OriginPro 2023 ¥t Fr 1538 347 5 38 /0 b S AR 1A
2 ZRERH
2.1 60 REFFR AR B M REFHE D4

X 60 U AR IR . IR TR B TRKEEHTIE, HRRE LR 1. REAHEAR S AT IR R
2329.5~2730.0 m. FEABEARMR K, KABNHERE, b S1.67%MA RN & T 10 m: 83.33%[I A
JR IR T 10 m, BRME FEwW 6° 2112 m; FRALE 1.5 m P EREFRA 334, & 55%, Hd <3

w1 AN341m; FTEEE 1LSm LERAFEA 271, 5 45%, &Ea Hun 15" 4243 m.
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M 2 A, A RS BAE Y T 96.67% IR SEAH T RERGEENBHRG, &5 53.33%, HX
NEE, A 45%; RITDRVUIETE N T, 5 56.67%, HUCNIRETE, & 18.33%;: JRIUZAIREAR AN
F, b 36.67% . 28.33%; HEGARIKIKLIRNE, & 5833%, HUCNT, fi30%: RSEXFRIEZ HCN
KPR, 7 58.33% 3 RSEAR AMA BN E, 4 55%, M &t iR /by 10%: A UK ZHBUR AN, 433 1 38.33%
31.67%, & TIRMIR T RA 5%:; 68.33% MR E A /D BAF4E: 68.33%[M A S & & /D . N Shannon-Weaver
TR ZPEIREORE , ARMERZ M Z R E 7 B35, JEHE 0.15~1.33 Z 1. RELmR (1.22)  #
TEAR (1.33) « LRI (1.17) « FS (1.23) 4 MESER ZRERERT 1, BHEEENZ M.

ARz 11 MR Shannon-weaver fIF3{E N 0.89.
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Fruit shape: 1.circle; 2.oblateness; 3.ellipse; 4.oval; 5.long circle; 6.cordate; Top of fruit: 1.invagination; 2.flat; 3.gibbous; 4.conoid;Depth of suture: 1.flat;
2.shallow; 3.medium; 4.deep; Fruit symmetry: 1.asymmetry; 2.medium; 3.symmetry;Pcricarp color: 1.green white; 2.white; 3.yellowish; 4.yellow; 5.orange; Fuzz
of fruit surface: 1.have; 2.without; Texture of fruit pulp: 1.shameen; 2.soft; 3.crisp; 4.crunchy; 5.hard; 6.tough; Fragrance: 1.without; 2.little; 3.medium; 4.dense;

Fiber: 1.little; 2.medium; 3.many; Juice of fruit: 1.little; 2.medium; 3.many; relish: 1. acid; 2. sweet and sour; 3. sweet; 4. bitter
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Fig.2 Frequency distribution and diversity index of fruit quality characters of 60 samples
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B3 2 AT, 60 Hr MK /R i R AT SR SE ) 7 AN MR 1078 5 REAE 7.08%~32.57% 2 0], B 55 R4
SR 17.09%. LR IR T R B RN 32.57%, RILIREUN AL T REURAK 7.08%. HESHEE )T {H
9 435kg/em?, FKMIAZ PE/R 127 4 10.18 kg/em?, F/MIZ FER 17 DN 3.29 kg/em?;s AIVAEYERE TEA I
PIIMEN 16.07%, KWL A1 157 N 24.98%, /b2 ER 3T N 11.27%; SR E. Rpg.,
RSEMAZ FISEME 73708 14.46 g 29.36 mm. 27.48 mm, A KM Hun 117 4 29.39 ¢, 39.85 mm. 36.14
mm, HAKE H 1 5.89g. 21.24 mm. 20.55 mm; RELMEEKKE SER 9 N 3742mm, K
NI CPEIR 107 N 22,58 mm; RIS EAIEIE N 1.01, BRRIZ R 137 N 119, BN
117 759 0.88.
®2 60 NEMRRSBEMRIFESTH

Table 2 Quantitative character analysis of fruit of 60 samples



PR Trait e /MHE Min 5 KAH Max “FH4{E Mean FrifE% Standard BRA (%) CV

RSAFE (kg/em?) Flesh firmness (FF) 3.29 10.18 435 1.27 29.08
AR MEE e &&= (%) Total soluble solids (TSS) 11.27 24.98 16.07 2.86 17.81
BT (g) Single fruit weight (SFW) 5.89 29.39 14.46 471 32.57
BEHY4E (mm) Fruit length (FL) 22.58 37.42 29.60 3.03 10.23
B9fifE (mm) Fruit width (FW) 21.24 39.85 29.36 3.33 11.34
B4 (mm) Fruit thickness (FT) 20.55 36.14 27.48 3.17 11.53
FIEAEHL Fruit-form index (FFD) 0.88 1.19 1.01 0.07 7.08
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M 3 W R, AT FURBAEON R, & 73.33%, TR 26.67%; RAKED NEZ, & 73.33%, HK
NEEZ, 5 25%, FEKIRA 1.67%: SZIIRUMERETZ AT, 5 51.67%, HOCOSETERMERETE, 755
i 23.33% 16.67, A 2 M FUZIEARIEAE . 3 BRI AKEE, 73505 3.33%. 5%; 6
BORRE N T, b 55%, HUCROGIE, & 41.67%, HMKSHIZIE & 3.33%. Shannon-Weaver 44 2 FE:70 FE 7E
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BEEE: L3 208 3.8 00k LA 2395 B LEE: 2 REE; 3AERTE; 400 SKETE: 6.[EE;
M 1P 20 3RS Aomk: 18 29
Freestone extent: 1.stick; 2.medium; 3.freestone; Stone shape: 1.circle; 2.oblateness; 3.ellipse; 4.oval; 5.long circle; 6.pour egg circle;

Stone surface: 1. smooth; 2.medium; 3.rough; Taste of kernel: 1.sweet; 2.bitter;
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Fig.3 Frequency distribution and diversity index of stone and kernel quality characters of 60 samples
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3 3 A%, 60 M iFoK/RiS R A . AZHY 13 DR IR AE 57 RAE 8.66%~22.00% 1], HEAAAE 57
RECTYIN 13.26%. HAZE 1978 5 R AR N 22.00%, I AR 5 R BB 8.66% .

PZEFIIERN 1.74 g, KRR ‘HAn 167 N 2.93 g, H/MIE ‘Hn 17 R~ 0.95g HEMEEK
fsE PERF9’ N 27.86 mm, /MR JE/R 107 N 1627 mm; FAZMAR R KK i 167 4 20.88 mm,
BANRE CPERE2T 912,58 mm: MR RKIEEME 38 17.94 mm, MR PER4” 4 8.66 mm:
FIEERCRMRZ PR 117 2,50 mm, /M PEZK 9T N 1.09 mm: RZIEIEEER A PERL 4T N
1.50, B/DEIR R 3T N 1.04; HEEREREE FE/K 107 09 18.83%, f/NHIZE “HEI 1T 0N 7.08%.

FATEEIEN 0.60 g, RMIE ‘Hun16" N 084g, /MR ‘Hin2 N 034g HHBRKN
ROERN3T N 1977 mm, BN 1 1214 mm; HOBRREKNE CH 167 13.52 mm, H/h
(R ERF127 099.05 mm, FHAMARERKKE WS N 8.69mm, F/NHE JER1T JY5.81 mm;
AR EURR IR FER4” 9 1.80, H/NIIRZ PE/R 187 A 1.13: HCHERIRE R 3T N 43.85%,
BN a4 SN 27.07%.
&3 o0 pEMEEZ. CHEERFESR

Table 3 Quantitative character analysis of stone and kernel of 60 samples

AR Trait H/ME Min - #e K{H Max “F¥{H Mean P2 Standard R RE (%) CV
HijZHE (g) Single Stone weight (SSW) 0.95 2.93 1.75 0.38 22.00
HZH4E (mm) Stone length (SL) 16.27 27.86 21.46 2.53 11.77
AHAAE (mm) Stone width (SW) 12.58 20.88 17.20 1.67 9.70
M4 (mm) Stone thickness (ST) 8.66 17.94 10.95 1.44 13.15
2R (mm) Shell thickness (ST) 1.09 2.50 1.62 0.29 17.85
Y H5 4L Stone-form index (SFI) 1.04 1.50 1.25 0.11 8.66
M~ H (g) Single kernel weight (SKW) 0.34 0.84 0.60 0.12 19.79
HH4E (mm) Kernel length (KL) 12.14 19.77 15.47 1.62 10.45
M4 (mm) Kernel width (KW) 9.18 13.52 11.13 1.04 9.31
A4 (mm) Kernel thickness (KT) 5.81 8.69 7.34 0.68 9.24
{ZJE#64L Kernel-forme index (KFI) 1.13 1.80 1.40 0.13 9.65
Hi#Z%# (%) Stone rate (SR) 7.08 18.83 12.61 232 18.40
H4-% (%) Kemnel rate (KR) 27.07 43.85 34.66 430 12.40

233 60 B LCPRERCHNSESH
H 4 AL, 60 Ay AT AT S B LE 0.41~14.59 mg/g, “FHIE 8N 3.16 mg/g. HAEA{1F

GEmtE Huw 13, N 1459 mg/lg, BIEHZE ERLS . N 0.41 mg/g. 47 rEMC ISR HE E



7 0.41~2.24 mg/g 2 [8], P3N 0.96 mg/g; 13 M-S A1 &8 AE 2.76~14.59 mg/g 2 [A], P38

#4 11.09 mg/g.
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Fig.4 Amygdalin content of 60 kernels
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St 54 0.73 St Kk kk sk L 020
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SKW 0.69/0.63 0.68 0.61-0-190.83 0.54 0.72 SKWP 2 sk
- -0.40
KL 0.570.78 0.72 0.89 0.61 0.70 KL gk ’
KW 0.70/0.57 0.73 0.64 0.80 0.83 0.850.55 KW
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*p<=0.05 ** p<=0.01

FF: BSCRARE: TSS: FIEMEERA & &, SFW: MEHE; FL: RUYUF: FW: FBF: FT: B8UF: FFL: BRI SSW: HEE; SL: #&
MR SW: AEMER: ST: &G St F2JEME; SFI. MIB4E%: SKW: H{H; KL. H144F: KW: H{ME: KT H1M4%F: KFL: 1
TEARHG SR: MR KR: HAZEK; *£RAE P<0.05 KT EEEMSE; #+FRRLE P<0.01 AT EEEME
FF: Flesh firmness; TSS: Total soluble solids; SFW: Single fruit weight; FL: Fruit length; FW: Fruit width; FT: Fruit thickness; FFI: Fruit-form index;SSW:
Single Stone weight; SL: Stone length; SW: Stone width; ST: Stone thickness; St: Shell thickness; SFI: Stone-form index; SKW: Single kernel weight; KL:Kernel
length; KW: Kernel width; KT: Kernel thickness; KFI: Kernel-forme index; SR: Stone rate; KR: Kernel rate; * Correlation significant at P<0.05, ** Correlation

significant at P<0.01
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Fig. 5 Correlation analysis of quantitative traits of 60 samples
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Table4 Principal component analysis of quantitative traits of 60 samples

TR Trait PC1 PC2 PC3 PC4 PC5




RSAEEE (kg/em?) Flesh firmness (FF) 0.001 -0.066 0.097 0.338 -0.198

AEEE & B (%) Total soluble solids (TSS) 0.033 0.038 -0.104 -0.155 -0.321
HHLE () Single fruit weight (SFW) 0.327 -0.049 -0.045 -0.204 0.003
R4 (mm) Fruit length (FL) 0.313 0.155 0.033 -0.167 0.017
RIS (mm) Fruit width (FW) 0.318 -0.128 -0.065 -0.151 0.038
B5f4% (mm) Fruit thickness (FT) 0.300 -0.146 -0.093 -0.234 0.108
BIFEH (mm) Fruit-form index (FFI) -0.060 0.446 0.159 -0.003 -0.026
Hi%E (g) Single Stone weight (SSW) 0.327 -0.014 -0.010 0.237 0.052
HZH4E (mm) Stone length (SL) 0.261 0.309 0.055 0.036 -0.144
iR (mm) Stone width (SW) 0.301 -0.034 -0.055 0.170 -0.294
4% (mm) Stone thickness (ST) 0.072 -0.183 0.174 0.058 0.622
FEJEE (mm) Shell thickness (St) 0.222 -0.062 -0.330 0.294 0.305
¥ 63 Stone-form index (SFI) 0.024 0.447 0.132 -0.150 0.150
$4-7 (g) Single kernel weight (SKW) 0.283 -0.092 0.360 0.146 -0.055
1Y% (mm) Kernel length (KL) 0.260 0.263 0.241 0.152 0.004
R (mm) Kernel width (KW) 0.282 -0.154 0.142 0.171 -0.255
=M (mm) Kernel thickness (KT) 0.004 -0.328 0.430 -0.036 0.199
1= 484 Kernel-forme index (KFI) 0.054 0.414 0.117 0.065 0.313
H#%#E (%) Stone rate (SR) -0.182 0.040 0.057 0.636 -0.001
H{=% (%) Kernel rate (KR) -0.123 -0.123 0.605 -0.180 -0.165
FFAEH Eigen value 8.171 3.875 1.812 1.566 1.228
%1857 5Tk 3 % Variance contribution rate 40.854 19.374 9.059 7.829 6.139
Zi1H 4> %% Cumulative variance contribution rate 40.854 60.227 69.286 77.115 83.255
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Table 5 Comprehensive scores of 60 samples

iR ey 4 ol 2 Za195) 4 ol 2 Za195) 4
Germplasm number Score Ranking Germplasm number Score Ranking Germplasm number Score Ranking
BHE& 1 Kegia 1 0.40 12 JEFR} 7 Kuke 7 0.95 5 JEEJR 15 Kuer 15 0.14 23
BHE 2 Kegia 2 0.72 55 JEFR} 8 Kuke 8 -0.25 41 JEJR 16 Kuer 16 -0.66 54
BHE 3 Kegia 3 0.25 15 JEFR} 9 Kuke 9 1.31 1 JE R 17 Kuer 17 0.02 27
BHE 4 Keqgia 4 -0.34 45 JFEFL 10 Kuke 10 0.32 14 JEJR 18 Kuer 18 -0.29 43
BHA 5 Kegia 5 -0.42 48 JEFRL 11 Kuke 11 0.93 6 JEJR 19 Kuer 19 -0.07 34
FH 1 Jile 1 0.19 20 FERL 13 Kuke 13 1.23 4 Hn 1 Qiru 1 -1.14 60
1 2 Jile 2 0.65 7 JEEJK 1 Kuer 1 0.60 10 40 2 Qiru 2 -1.05 58
F¥)4Jile 4 0.25 16 /R 2 Kuer 2 -0.47 51 H4n 3 Qiru 3 -0.03 30
FE¥E 1 Kuke 1 0.03 26 JE/R 3 Kuer 3 -0.74 56 Hn 4 Qiru 4 0.18 21
FE ¥ 2 Kuke 2 -0.20 36 JE/R 4 Kuer 4 0.22 39 Hn 5 Qiru 5 0.06 25
5 3 Kuke 3 0.21 19 JEEJRK 5 Kuer 5 0.24 18 4 6 Qiru 6 0.32 13
FE ¥ 4 Kuke 4 -0.24 40 JE /R 6 Kuer 6 -0.32 44 Hn 7 Qiru 7 0.15 22
5 5 Kuke 5 0.11 24 JEEJK 7 Kuer 7 -0.07 33 H14n 9 Qiru 9 0.00 28
JE 7 6 Kuke 6 -0.20 37 JE/R 8 Kuer 8 -0.19 35 H4n 10 Qiru 10 -1.00 57
JEFR} 1 Kuke 1 0.55 11 JEEJK 9 Kuer 9 -0.60 53 4w 11Qiru 11 0.64 8
JEF} 2 Kuke 2 -0.27 42 FE/R 10 Kuer 10 -1.09 59 HAn 12 Qiru 12 -0.59 52
FERL 3 Kuke 3 -0.45 50 JER 11 Kuer 11 1.26 2 H4n 13 Qiru 13 -0.34 46
R} 4 Kuke 3 0.60 9 JEJR 12 Kuer 12 0.24 17 40 14 Qiru 14 -0.05 32
FERL 5 Kuke 5 -0.21 38 /K 13 Kuer 13 -0.04 31 H4n 15 Qiru 15 -0.44 49
JEF} 6 Kuke 6 -0.36 47 JEE/K 14 Kuer 14 0.00 29 Hn 16 Qiru 16 1.24 3
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