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Comprehensive Evaluation of Fruit Quality of Dried Jujube
Germplasm Resources

CHEN Xinru'?, SHI Meijuan’, WANG Yaxing'*,REN Haiyan®, XUE Xiaofang’, SU Wanlong®,
LIU Li*, ZHAO Ailing*, WANG Yongkang’, LI Dengke®, LI Yi*
('College of Horticulture, Shanxi Agricultural University, Jinzhong 030800 Institute of Fruit Trees, Shanxi Agricultural

University/Shanxi Key Laboratory of Fruit Tree Germplasm Creation and Utilization , Taiyuan 030031)

Abstract: 197 dry jujube germplasm accessions were applied in this study, a evaluation system was
developed through of physical, appearance, and intrinsic quality traits, with 22 quality traits initially considered.
Key indices were selected to construct the evaluation framework, and a combined approach of hierarchical
analysis and gray correlation analysis were deployed to thoroughly analyze and comprehensively evaluate the
fruit quality of dry jujube germplasm. Superior germplasm was identified based on weight and weighted
correlation values.The results revealed significant variability in physical, appearance, and internal quality traits,
with coefficients of variation ranging from 5.687% to 68.430%. Various correlations were observed among the
quality traits. A significant negative correlation was observed between the adhesion of fresh jujube fruits and the

chewiness of dried jujube fruits. To systematically evaluate the fruit quality traits of dried jujube germplasm, a

Wi H AR 2024-07-06  WIZEHAR B H#A: 2025-01-06
URL: https://doi.org/10.13430/j.cnki.jpgr.20240706001
H—VEE W7 ) R P IR AT SR, E-mail : 2320207476@qq.com
WAFEVER : FARR, WFFE 5 1] S 2R B 0E I 5 3844 75, E-mail:274322374@qq.com
EETE : (P9 RS EIL TR BRI 15T F (202201140601027 ) 5 A A AR B4 TR B4 51 (111721301354052002) 5 [ 5}
B R 551 590 H (NHGRC2024-NH12-1) 5 I KB B R4 &R (CARS-30-5-02, CARS-30-ZZ-22) 5 th i A0k K2
R AEYTE R TR H (YZGC031)
Foundation projects: Shanxi Provincial Major Science and Technology Special Plan Revealed the List of Project Funding (202201140601027) ; Special
Project on the Protection of Species and Resources of the Ministry of Agriculture and Rural Affairs (111721301354052002) ;
National Science and Technology Resource Sharing Service Platform Project (NHGRC2024-NH12-1) ; China Agriculture
Research System (CARS-30-5-02, CARS-30-ZZ-22) ; Shanxi Agricultural University's "14th Five-Year Plan" Biological
Breeding Project (YZGCO031)



694 Mo ow fE

LA S S 26 &

comprehensive evaluation model was constructed using the Analytic Hierarchy Process (AHP). Combining the

results of correlation analysis, seven key traits included dried jujube chewiness, dried jujube fruit weight, dried

jujube haedness, dried jujube peel flat range, dried jujube fruit color, dried jujube total soluble sugar content

and dried jujube soluble solid content were contentidentified as primary indicators for assessing dried jujube fruit

quality. The quality of 197 samples was systematically evaluated, leading to the identification of 15 accessions

with outstanding comprehensive quality for dried jujube production.

Key words: Chinese jujube; germplasm resources; dried germplasm; hierarchy-grey association analysis;

comprehensive evaluation
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Table 1 Frequency analysis of fruit quality traits in dried jujube germplasm (%)
[ERIN MoRA43 2% Grading of traits
Traits 1 2 3 4 5
THUR S Ll a L
DJFC (15.6) (30.3) (54.1)
TAUR PR & BOP R T
DJPFR (61.9) (32.4) (5.7)
THAUR PR ¢ th fiff
DJPSH (31.9) (56.5) (11.6)
TR P B 55 G [
DJPE (16.7) (36.1) (47.2)
TAUR K 7 th x
DJPV (19.7) (43.7) (36.6)
TR RS it h J&
DJPUT (18.7) (45.6) (35.7)
TSR I i il J*
DJPET (33.5) (36.7) (29.8)
TR P R B L& G e
DJPC (24.3) (43.1) (32.6)
TAUR KL g th H
DJPF (28.6) (51.7) (19.7)
TAUR SRR ¥ el il il
DJFSW (6.7) (21.8) (52.2) (19.3)
TR SRR & IR i3 Az
DJFST (85.7) (10.6) (3.7) (0)
THAURSIR AR A el 5 KIEE 5P IEIE B
DJFSH (15.9) (33.6) (20.5) (14.5) (15.5)
T URPEAN 2 % i Iy Lais
DITE (0.5) (6.5) (36.5) (46.1) (10.4)
TSNP e 2% %= th Iy W dr
DJAE (0) (9.1) (45.6) (41.9) (3.4)

55 R PR S0 SR O o EE 4]

DJFC: Dried jujube fruit color; DJPFR: Dried jujube peel flat range; DJPSH: Dried jujube pulp soft and hard; DJPE: Dried jujube pulp elasticity;
DJPV: Dried jujube pulp viscosity; DJPUT: Dried jujube pulp thickness; DJPET: Dried jujube peel thickness; DJPC: Dried jujube pulp
compactness; DJPF: Dried jujube pulp fineness; DJFSW: Dried jujube fruit sweet; DJFST: Dried jujube fruit sour taste; DJFSH: Dried jujube

fruit shape; DJTE: Dried jujube taste evaluation; DJAE: Dried jujube appearance evaluation; The same as below; Data in parentheses are the

proportion of graded germplasm number of traits
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Table 2  Statistical analysis of fruit quantitative traits of dried jujube germplasm

PEIR Traits 5 K{H Max. #/IME Min. P11l Mean S SD AR ZRE(%)CV
T (N)DIH 4690.293 413.320 1347.244 829.655 61.582
THORG B (N - S)DIA -0.179 -395.657 —41.148 61.175 -
T (mm)DIS 1.513 0.696 0.923 0.140 15.198
T AR T DICO 0.863 0.591 0.744 0.042 5.687
T+ (N)DIG 3307.814 300.526 982.403 570.090 58.030
TALH I DICH 4074.490 282.741 938.070 641.925 68.430
TeE E 4 DIR 0.465 0.132 0.237 0.050 21.036
TR HILE (g)DIFW 15.668 1.990 6.146 2.536 41.268
FHE KK (%) DIFWC 43.830 11.434 24,942 6.879 27.617
TR 2 (%)DJER 100 95.530 94.089 7212 7.665
TR E BR 1% 5 (%) DITAC 1.204 0.383 0.999 0.079 7.924
TR IR 2 i (%) DISSC 72.000 36.000 63.680 8.756 13.750
TR A 5 (%) DITSC 80.260 22271 45.387 10.522 23.183
- T

DJH: Dried jujube hardness; DJA: Dried jujube adhesiveness; DJS: Dried jujube springness; DJCO: Dried jujube cohesiveness; DJG: Dried
jujube gummiiness; DJCH: Dried jujube chewiness; DJR: Dried jujube resilience; DJFW: Dried jujube fruit weight; DJFWC: Dried jujube fruit
water content; DJER: Dried jujube edibility ration; DJITAC: Dried jujube titratable acid conten; DJSSC: Dried jujube soluble solid content;

DJTSC: Dried jujube total soluble sugar content; The same as below; —:No data
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Table 4 A hierarchical structure model for fruit quality evaluation of dried jujube germplasm

FpRjz HEN EiEt A

Target layer Criterion layer Index layer

RS R Py hi TAUREE AU A RN R R T AE R A el S
Jujube fruit SR BT TARRE TAURIIBIR T ARSI TR P R

quality PIAE SR TAROLHRE TR T AURIIRLA T AR SRS T AURSEAR TR SE Rk

TR AR PR AT A L TR AT o i AT i

FEENIJZ AR a5 SN ORI A LE i J5T 3 K
SEAEPRAMIAE 1~ bRBEE S IR S SRR bR
REE o ARSI it ot DR 2% 7 D) 2 S ) R e e — B0k
Fga 2R DL 5, AEnEN 2 b RSN i TR R S A

®5 TEMRRLGREZRENEHIBERER —BHRIEER

(b BB , SO AR SR U S B D A
TR s HUGR RSP BT, TE T 2 heA
iR L, BN ARSI G s A b O
SRR T Stz A T4 3400

Table 5 Level termination matrix and consistency test results of fruit quality factors of dried jujube germplasm

. ) —EPERG R 2E

e W SR I INTE S T (%) CRIH Res h:(’;ﬂf'e
U

Indicator type Material quality Exterior quality Internal quality Weight CR value .

consistency test

WP 1.000 0.500 0.333 16.378 0.009 EEu

Material quality

AR 5 2.000 1.000 0.500 29.726

Exterior quality

INTE ST 3.000 2.000 1.000 53.896

Internal quality

AR TR B 2 P 0 e — B A B
ZERIF 6.2 7.8 AR, FER TSN bk 5T
AU T AUR P R R AR, T
AR E R T AR T s 7, TAUR ECF
JJEE AR S S Y PR AR , DR e Pl A
AN PPN B TR AR s AR SR dh
A NEL P2 2 A SR {SCRSEAD A 1 MEL IR i o o 9 £
VSRR, JEE SR & B L, 0] 2545 R 52 i o
JEE A R DR T A S e it o ) B AN i

=6

bR 22—, LR T AR B, 2 die B S o 11 ) —
TR AR s AE AR SN AE b BT, TR SER R &
M AT, 2 R ) = A SRS 5 ) e BT R, X
5 SEBRARAE G, DR AR PRAE & ST v D) v Sy e o
LT, HYUOE T AR IS s T AT i ]
TEW F 5 AT ] R AU R 5 1 18.276%
12.613% F19.104% , T2 0] T 05 5 f A 2] %
P [ T8 4 i e o B A AL S Rk ) EE B R
JoT, T AT R AT S B TR A RN S e

FAEMBR LI R IETREFI AR R — BRI 4R

Table 6 Level termination matrix and consistency test results of fruit exterior quality traits of dried jujube germplasm

LR RRYTe ey an TRpPRE TSR TR 6 T AR R (%)
Appearance quality index DJFW DJFSH DIJFC DIJPFR Weight
AR E 1.000 5.000 2.000 1.000 35.461
DIFW

TARLSITE AR 0.200 1.000 0.250 0.200 6.492
DJFSH

TR 0.500 4.000 1.000 0.333 18.586
DIFC

TR R i 1.000 5.000 3.000 1.000 39.461
DJPFR

BBl P — B AG IR A SRy i

The consistency test results are passed
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Table 7 Level termination matrix and consistency test results of fruit material quality traits of dried jujube germplasm

Ytk st BudE bR TARERE  TACRGRME TR PRNERS TEFE TRUHEE PR AE(%)
Material quality index DJH DJA DIJS DJCO DIG DIJCH DJR Weight
A 1.000 5.000 2.000 3.000 1.000 0.167 5.000 15.391
DIJH

AU 0.200 1.000 0.333 3.000 1.000 0.143 3.000 7.640
DJA

TR 0.500 3.000 1.000 5.000 1.000 0.125 1.000 10.008
DIS

THRNES 0.333 0.333 0.200 1.000 0.250 0.125 0.333 3.069
DICO

T 1.000 1.000 1.000 4.000 1.000 0.200 3.000 10.544
DIG

TACHH R 6.000 7.000 8.000 8.000 5.000 1.000 8.000 48.012
DICH

T A 0.200 0.333 1.000 3.000 0.333 0.125 1.000 5.336
DIR

B 10— B IR R

The consistency test results are passed

®8 TEMRRELAERBRIEKIEREHIAEMER —BHREER

Table 8 Level termination zmatrix and consistency test results of fruit internal quality traits of dried jujube germplasm

]
TR U L TFAcnr )
L TR PRE PARRE wers.  TRUR S PAUR el P WEER A E
PNTE b BT AR ; WE® N X . mER TERE

. o FIREE pakal PSR SRR SERRR R KRE 127/ (%)

Intrinsic quality index I3 [EREN P [RER .

DJPET DJPF DJPUT DJFSW DJFST DJER DJFWC oy Weight

DJPC DJTAC DJTSC
DJSSC

AL R 1.000  0.500 2.000 0333  0.250 0333 0333  2.000 0.500 0333  0.250 3.868
DJPET

T A 4 2000 1.000 3.000 0.500 0333  2.000 0.500 2.000 0.500 0.500 0250 = 6.254
DIJPF

TARL R 0.500 0333  1.000 0.250 0200  0.200  0.250  0.500  0.500  0.500  0.200 2.720
DJPUT

THRERNE®RY 3.000  2.000 4.000 1.000 0333 0.500 0.500 4.000 3.000 0333  0.250 8.493
DIPC

TARL AR 4000  3.000 5000 3.000 1.000 3.000 3.000 5.000 5.000 3.000 1.000 20.640
DJFSW

FAIRL SRR 3.000  0.500  5.000 2.000 0333 1.000 0.500 2.000 1.000 0500  0.333 7.506
DJFST

IR 3.000  2.000 4.000 2.000 0333 2.000 1.000 4.000 0500 0500 0250  9.104
DJER

TR 0.500  0.500  2.000 0250 0200 0.500 0250 1.000 0333 0333 0250  3.206
DJFWC

TR R o i 2.000 2.000 2.000 0.333 0200 1.000 2.000 3.000 1.000 0.333  0.500 7319
DITAC

FACT] I I 3.000  2.000 2.000 3.000 0333 2.000 2000 3.000 3.000 1.000 1.000 12.613
DISSC

TR 4000  4.000 5000 4.000 1.000 3.000 4.000 4.000 2.000 1.000 1.000 18.276
DJTSC

2B I — B I 2 R i

The consistency test results are passed
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FAEIKEDIFNC (n=3. 206%) j

FAURRERDIPET (n=3. 868%)
FERAMADIPE (n=2. 7200 ———— 2 |

FEREREEDIPUT (n=6. 254%)
FATHERESEIAC (n=7. 319%)/
FEREAMMRDIFST (n=7. 506%)
FERARHEDIPC (n=8.493%) —
FERARRDIER (n=9. 104%) —
FARABMETAIDISSC (1=12.613%) —
FAARMPESEOITC (n=18.276%) ——

FARREIHLEDIFSH (n=20. 640%) —

FHEREHDICO (n=3.069%) —
FHEEEMDR (n=5. 336%) —

FARHHEDIA (=7, 6409 —
FEBMDIS (n=10.008%) i
FAFIEDIG (n=10. 544%) -

FHRBEDM (n=15.391%) —]

JE TR A R PAUR AR T
KB E ARSI TR E R SR S
RSN BT 4 5, LA il 24 iy JBOPP A 45 45 ] 16
O A PR A P AUR
R RE ARSI AR R T
PRI i

/* TFRBREDIW (n=35.461%)

"/_ -

T—— FERELEAEDIFC (n=18.586%)

S FEREFKDIFSH (n=6. 492%)

- FAMEMEEDICH (n=48. 012%)

F55 N n B R BUHERAE B AR A A E
Value of n in parentheses represents the weight of that quality trait in the target
1 EREEERERHNEER S
Fig. 1 The weight value and proportion pie chart of the index layer in the target layer
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Table 9 Weight and ranking of fruit quality index of dried jujube germplasm in the target layer

HA5)z H A7)z HAw)z
ERITYE HrACE LRITYES
Hebr)2 (%) [I72/4 fabr)2 (%) /4 fahr)2 (%) IR
Index layer Water in Ranking Index layer Water in Ranking Index layer Water in Ranking
the target the target the target
layer layer layer
THUR R 39.461 2 THUAMEE  48.012 1 TR IR 20.640 4
DJPFR DICH DIJFSW
AR 35.461 3 T 15.391 7 AT 18.276 6
DIFW DJH DITSC
THURSLGI 18.586 5 TR 10.544 9 THAEIER Y A 12613 8
DIFC DIG DISSC
TARITRAR 6.492 16 AU 10.008 10 TR 9.104 11
DJFSH DIS DJER
TAOR B 7.640 13 TR R 8.493 12
DJA DIPC
T 57 5.336 18 THAUR IR 7.506 14
DIJR DJFST
THRNERT) 3.069 21 TR T R 7.319 15
DICO DITAC
TR RS 6.254 17
DJPUT
TR 3.868 19
DIPET
TG KR 3.206 20
DIFWC
THUR PRI 2.720 22
DIPF

F10 FTEMERRILMEREERITHRE

Table 10 Quality evaluation criteria of dried jujube germplasm

RN Ak By Wehy
Traits Secondary Preferably Excellent
ARSI R DIFSH 0PI KFTE B
TAURSLGE DIFC REr a1 i
TAUR P JFEEE DIPFR £l BV I
THACR K JEE DIPET = e i
TARAJELEE DIPUT i LE J&
AR A 4 DIPE 59 rh G
TR PR DIPV /h PN ox
THUR A DIPSH i L7 H
TR YL DIPF H h 4
TAURIN B ¥ DIPC BiAR B o
THUR SR DIFSW Tt At &)

TR SFRIK DIFST [ R T
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Table 11 Dried jujube germplasm and fruit quality evaluation criteria
FHE
Bk KA A SEIRPEA AR PRAEH A )1 A S A (%8
Traits Taigu Jiaocheng Jishan Baode Yanchuan Mean value
Hupingzao Junzao Banzao Youzao Goutouzao (parameter
value)
T A (N)DIH 1203.677 1475.105 1616.815 1182.209 1087.052 1312.971
THORS 4 (N -S)DJA -12.585 -19.437 -6.495 -23.814 -11.360 -14.738
T4 (mm)DIS 0.896 0.932 0.895 0.955 0.953 0.926
TARPNE I DICO 0.732 0.725 0.761 0.821 0.780 0.764
THFE(N)DIG 875.448 1063.462 1223.441 977.552 839.513 995.883
TALHIE S DICH 782.222 994.796 1179.504 931.547 824.329 942.479
T I PEDIR 0.206 0.203 0.239 0.358 0.236 0.248
TR EDIFW 4578 9.074 6.598 6.588 5.596 6.487
THE KR (%)DIFWC 13.869 16.484 27.079 28.972 30.940 23.469
T 2(% )DIER 96.214 95.739 96.544 94.809 92.709 95.203
TR E BR % 5 (% ) DITAC 1.006 1.012 0.872 1.016 0.968 0.975
TSR B it (% )DISSC 70.000 72.000 70.000 69.000 76.000 71.400
TR R it (%) DITSC 54.442 57.167 56.220 55.860 64.600 57.658
F12 TEMBEREREERKRERBESTER
Table 12 Results of grey association analysis of dried jujube germplasm
EZVESIN IEERIS E 2GRS LSS
s P27 = 4 E . H4 | FY PR 2375 = iz E ) He44
No. Germplasm Isoba.r Ranking Welght?ng Ranking| No. Germplasm Isoba‘r Ranking Welght?ng Ranking
name correlation correlation name correlation correlation
degree degree degree degree
1 AL 0.9938 1 0.9858 3 17 B 0.9780 17 0.9819 17
2 i 0.9925 2 0.9846 7 18 e ffe 2 0.9780 18 0.9844 9
3 IR 0.9919 3 0.9890 1 19 EE2 S 0.9767 19 0.9828 14
4 PV EWEE 0.9912 4 0.9800 22 20 SR 0.9750 20 0.9817 18
5 JeniR A 0.9905 5 0.9842 11 21 EAR SIS 0.9730 21 0.9640 81
6 KA AL 0.9900 6 0.9860 2 22 RAFAA 0.9686 22 0.9794 28
7 BHRE 0.9891 7 0.9847 6 23 EREN 0.9680 23 0.9760 33
8 W NIE 0.9886 8 0.9843 10 24 BRI 0.9669 24 0.9791 29
9 1A S A 0.9812 9 0.9848 5 25 KIRAGHEER 0.9645 25 0.9816 19
10 NS 0.9809 10 0.9845 8 26 Hilizs A 0.9633 26 0.9770 32
11 R 0.9809 11 0.9856 4 27 I L e i A 0.9628 27 0.9603 96
12 AH 1S 0.9806 12 0.9801 26 28 [RE R Y 0.9611 28 0.9804 23
13 ISANE= 0.9806 13 0.9755 36 29 LEEIIES 0.9610 29 0.9802 24
14 MIAT LA 0.9803 14 0.9781 31 30 MIRERAE  0.959% 30 0.9711 46
15 IERKARE-1 09785 15 0.9821 16 31 MEJIEARAE 09593 31 0.9813 21
16 MEEL/ MR 0.9780 16 0.9815 20 32 I EL g ¢ 0.9592 32 0.9641 80
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SRR PSS SRR PSS
A2 PR = i .E . H4 | B P = % _Ff . He£4
No. Germplasm Isoba'r Welght.mg Ranking | No. Germplasm Isoba.r Welght?ng Ranking
name correlation correlation name correlation correlation
degree degree degree degree

33 KA/ AL 0.9587 33 0.9733 41 69 LR 0.9238 69 0.9661 73
34 AL 0.9573 34 0.9800 27 70 Ik 5 R A 0.9221 70 0.9622 87
35 ] BH A 0.9572 35 0.9820 34 71 IRETCE/NE 09201 71 0.9666 68
36 R [EAL 0.9566 36 0.9758 35 72 &35 0.9199 72 0.9690 57
37 TR A 0.9563 37 0.9803 25 73 SRS 0.9187 73 0.9653 75
38 WIHER A A 0.9554 38 0.9720 44 74 B 0.9169 74 0.9722 52
39 I EA A 0.9551 39 0.9737 48 75 REEFRA 0.9166 75 0.9687 59
40 BN TS 0.9532 40 0.9688 58 76 AR EA 0.9166 76 0.9681 62
41 [ FE A1 0.9750 41 0.9750 37 77 e A I 0.9148 77 0.9663 71
41 LU TES 0.9528 42 0.9786 30 78 Sl e e A 0.9133 78 0.9670 67
43 TR A 0.9509 43 0.9710 47 79 AR 0.9132 79 0.9841 12
44 B HIE 0.9509 44 0.9732 49 80 B IRA 0.9112 80 0.9830 13
45 N1 0.9465 45 0.9740 38 81 2% 0.9105 81 0.9605 94
46 ERBMITA 0.9447 46 0.9713 45 82 JFANES 0.9092 82 0.9591 101
47 IHEFTOE  0.9429 47 0.9738 40 83 FENRAE 0.9073 83 0.9680 63
48 IREE N 0.9407 48 0.9671 66 84 IRERAA3 09072 84 0.9651 76
49 Bl X A 0.9397 49 0.9739 39 85 LA 0.9065 85 0.9623 86
50 F 0.9379 50 0.9685 60 86 BT ARH 0.9041 86 0.9650 77
51 HERH 0.9368 51 0.9721 43 87 L Ep W s 0.9036 87 0.9624 85
52 ERIZIE & 0.9357 52 0.9694 55 88 RETRFETTAL 0.9026 88 0.9613 91
53 BRTG 0.9349 53 0.9691 56 89 LRSI 0.9026 89 0.9660 74
54 B2 0.9343 54 0.9728 50 90 R UNGIRS 0.9022 90 0.9621 88
55 &t d: 0.9341 55 0.9700 54 91 MEEUER 0.9000 91 0.9612 92
56 PP 0.9340 56 0.9714 53 92 PRL I 0.8997 92 0.9585 103
57 AR/ MR 0.9335 57 0.9730 42 93 k&35 0.8987 93 0.9563 110
58 k425 0.9326 58 0.9683 61 94 tESEPERESS 0.8986 94 0.9620 89
59 415 0.9326 59 0.9664 70 95 (I S 0.8959 95 0.9615 90
60 XA H 0.9318 60 0.9630 84 96 i NS 0.8959 96 0.9825 15
61 I [ 21 0.9279 61 0.9662 72 97 HETCEA 0.8958 97 0.9582 105
62 I H. 7 0.9275 62 0.9672 65 98 WK1 0.8955 98 0.9542 115
63 iSSP/ ES 0.9273 63 0.9725 51 99 AL A 0.8949 99 0.9633 82
64 i 0.927 64 0.9673 64 100 b geR 0.8946 100 0.9604 95
65 L[5 0.927 65 0.961 93 101 T /N if A 0.8946 101 0.9263 182
66 TR 0.9263 66 0.9644 78 102 HOR KA 0.8944 102 0.9584 104
67 M BT 0.9257 67 0.9665 69 103 5 Fr i A 0.8943 103 0.9593 100
68 IRBETORZ/INEE 0.9241 68 0.9631 83 104 JKEFAE1S 0.8924 104 0.9562 111
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SRR PSS ERERIS PSS
i P = % _rﬁ . H4 | By P75 = % .E . He#4
No. Germplasm Isoba.r Welght.lng Ranking|| No. Germplasm Isoba.r Welght%ng Ranking
name correlation correlation name correlation correlation
degree degree degree degree

105 %525 0.8912 105 0.9580 107 141 ha3 5 0.8613 141 0.9411 152
106 A RAE 0.8911 106 0.9564 109 142 gt 0.8601 142 0.9404 154
107 TR A 0.8901 107 0.9594 99 143 ¥HI/NITRE 0.8593 143 0.9413 151
108 k445 0.8883 108 0.9643 79 144 Griz/NE 0.8589 144 0.9452 139
109 ISR SRS 0.8883 109 0.9531 120 145 AR N R 0.8581 145 0.9450 140
110 [CRDLY S 0.8875 110 0.9590 102 146 CPRliddiA 0.8579 146 0.9460 138
111 TR 0.8852 111 0.9581 106 147 [N 0.8567 147 0.9342 169
112 RIS 0.8847 112 0.9510 130 148 TR 0.8566 148 0.9433 146
113 AERFEA 0.8841 113 0.9601 97 149 B2 0.8561 149 0.9463 135
114 BA 45 0.8832 114 0.9560 113 150 WRER/NE 0.8560 150 0.9520 127
115 A 1B 1A 0.8821 115 0.9544 114 151 PIHER A 0.8550 151 0.9400 157
116 Een bRz 0.8802 116 0.9530 121 152 I B A AL 0.8550 152 0.9260 184
117 IERARE4  0.8798 117 0.9461 137 153 AR 0.8548 153 0.9500 131
118 A% 0.8797 118 0.9561 112 154 SRR 0.8499 154 0.9391 159
119 EHRBEME  0.8795 119 0.9600 98 155 WL - e 0.8493 155 0.9311 175
120 SEFEFIEE 0.8789 120 0.9540 116 156 BRILMGER 0.8490 156 0.9440 143
121 PRI 1S 0.8789 121 0.9513 128 157 NEOABIFE  0.8481 157 0.9331 171
122 HERRKEL 08783 122 0.9525 122 158 ks 0.8480 158 0.9394 158
123 AL 0.8781 123 0.9470 134 159 BASES 0.8467 159 0.9380 163
124 Pk 0.8780 124 0.9533 118 160 S 0.8465 160 0.9421 149
125 I B AF A 0.8780 125 0.9532 119 161 TR A 0.8451 161 0.9434 145
126 RS 0.8779 126 0.9523 123 162 EBEENEAE-2 0.8448 162 0.9361 166
127 BB 0.8775 127 0.9570 108 163 I EL R A 0.8440 163 0.9410 153
128 LR INEES 0.8773 128 0.9522 124 164 LIRS A 0.8398 164 0.9382 161
129 Gro2 45 0.8749 129 0.9472 133 165 IREKARE-2  0.8395 165 0.9360 167
130 SRS 0.8743 130 0.9521 126 166 JKPFIAIEIA 0.8393 166 0.9431 147
131 AR LT 0.8723 131 0.9511 129 167  HEHIKESEL 08392 167 0.9420 150
132 A 0.8712 132 0.9383 160 168 B 0.8385 168 0.9403 155
133 [HEES PR RS 0.8708 133 0.9441 142 169 (RIS 0.8382 169 0.9293 178
134 L 15 0.8695 134 0.9521 125 170 VA T A 0.8375 170 0.9350 168
135 FRARDE  0.8693 135 0.9401 156 171 LREUNZES 0.8357 171 0.9381 162
136 WE A 0.8686 136 0.9480 132 172 E b3 YAVEESE 0.8354 172 0.9370 164
137 A3 0.8650 137 0.9430 148 173 TER AL 0.8351 173 0.9313 174
138 ey A 0.8647 138 0.9435 144 174 PR LT 0.8349 174 0.9211 187
139 B 0.8644 139 0.9462 136 175 [HRE/ARS 0.8348 175 0.9364 165
140 PR 0.8628 140 0.9443 141 176 IiHEK A2 0.8332 176 0.9320 173
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A2 PR = i .E . H4 | B P = % _Ff . %
No. Germplasm Isoba'r Ranking Welght.mg Ranking | No. Germplasm Isoba.r Ranking Welght?ng Ranking
name correlation correlation name correlation correlation
degree degree degree degree
177 22N B 0.8327 177 0.9340 170 188 R0 W e 0.8216 188 0.9170 192
178 i B 0.8321 178 0.9310 176 189 BIAA 0.8214 189 0.9172 191
179 PR 0.8308 179 0.9261 183 190 HEARE 0.8188 190 0.9151 193
180 pLTIER 0.8269 180 0.9290 180 191 HIBAFT M2 0.8174 191 0.9535 117
181 PR A= 0.8268 181 0.9300 177 192 [EFR 0.8170 192 0.9200 189
182 BN TS 0.8263 182 0.9270 181 193 KA 0.8143 193 0.9091 195
183 BilzkE 0.8253 183 0.9330 172 194 N2 0.8041 194 0.9150 194
184 FLINTIRME A 0.8234 184 0.9230 186 195 RN 0.8035 195 0.9190 190
185 gy 0.8234 185 0.9210 188 196 14345 0.8021 196 0.9090 196
186 ELAN 0.8234 186 0.9250 185 197 AN 0.8097 197 0.8300 197
187 TERS RIS 0.8219 187 0.9292 179
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