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Diversity Analysis of Fruit Texture Traits in Jujube

SU Wanlong',ZHAO Ailing', WANG Yongkang', FU Jiatian'*, REN Haiyan', XUE Xiaofang',
SHI Meijuan', LIU Li', LI Yi', LI Dengke'
('Institute of Fruit Trees, Shanxi Agricultural University/Shanxi Key Laboratory of Fruit Germplasm Creation and Utilization,

Taiyuan 030031 ;°College of Horticulture, Shanxi Agricultural University , Jinzhong 030800)

Abstract: In this paper, seven characteristics of fruit texture in 202 jujube were measured and evaluated by
coefficient of variation, index of diversity, correlation analysis and cluster analysis. The variation coefficient and
diversity index showed that the variation coefficient of pulp moisture content and pulp density was less than
10%, and the variation coefficient of the other 5 traits were larger, ranging from 15.51% to 33.03%. The
diversity index ranged from 1.96 to 2.10, indicating that the tested germplasms were rich in diversity. The
correlation analysis showed that there were extremely significant correlation between pericarp puncture strength,
mean pulp firmness, pulp compactness and pericarpto pulp brittleness. Two principal components were extracted
by principal component analysis, and the cumulative contribution rate was 63.17%. Combined with principal
component analysis and stepwise regression analysis, the results showed that mean pulp firmness, pericarp
puncture strength, pulp compactness and pericarpto pulp brittleness were the main factors of fruit quality land
character variation, and could be used as the guiding key traits for germplasm resource identification. The
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comprehensive value H of jujube fruit quality was calculated by the variance contribution rate of principal

components. According to the H value, 202 jujube germplasm were divided into crisp and juicy type (H value,
-2.62--0.41), dense and juicy type (H value, —0.33--0.77) and dense and low-juice type (H value, 0.86-4.81)

by systematic clustering method. The results provided an important basis for the identification, evaluation,

development and utilization of the texture characters of jujube.

Key words: Ziziphus jujuba; fruit texture ; phenotypic diversity
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PPS: Pericarp puncture strength; ; MPF: Mean pulp firmness; PPB: Pericarpto pulp brittleness; PMC: Pulp moisture content; PD: Pulp density;
PC: Pulp compactness; PFI :Pulp fiber index ; The same as below
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Fig.1 Quantitative distribution of fruit texture traits in 202 jujube germplasms
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Table 1 Descriptive statistics of fruit texture traits in 202 jujube germplasm

PR e/ ME HRAE BfE ez ERRE(%)  ZHMERE
Traits Min. Max. Mean SD cv H’

SR 238 % (g/mm’® ) PPS 236.12 572.26 371.76 57.67 15.51 2.00
S Mtk (g/s) PPB 845.63 2199.05 1405.98 282.64 20.10 2.05
RN (g) MPF 326.51 953.14 540.42 110.23 20.40 2.00
JP B SLEE (mm?®) PC 70.56 437.36 199.27 58.55 29.38 2.03
WL 4% PRI 0.95 8.88 4.20 1.39 33.03 2.03
RN EE (g/em®) PD 0.71 1.01 0.85 0.06 7.02 2.10
RN IKFE (%) PMC 52.04 80.11 71.82 3.29 4.59 1.96

22 FRFUEPEIREIEXES
202 Py AR SR ST AR B AR A 2 B 4

KW, 7 BB AFEA SCHE (82) . o, 2R

BT
SR
PPS

S el ‘ ‘
0.48 PPB
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AP
0.59 0.49 0.77 KL

0.48

PC

B 2 i 5ik B 5 R B e R A RE R R P R S Y
MR IEAOG, SR A 2 B IR, R
PR 7K A S A i 3 TR O 5 2R B Mk 5 R P R R

* * 3k

SRBLF

YL *

PFI
SRR
PD
RAE

RE
PMC

* R R IIZORTE P<0.05,P<0.01,P<0.001 KF- 1 AR, T[]

* RE kR respectively indicate significant correlation at the P<0.05, P<0.01 and P<0.001 levels, the same as below
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Fig.2 Correlation analysis of fruit texture characters in 202 jujube germplasms
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Table 2 Principal component characteristics of jujube
fruit texture traits

20.547% , F R £F A6 50(0.918) A3 ¢ i 1 i fir , B BH Hetk e AT )
552 ERU FE A RN L AR R (K 2) . Traits pCl PC2
2.4 ERFEHMEREE TN REZZFARIGELE PPS 0823 0173
Xif 202 {7 A oSBT b AR A T SR pR B HEAE Stk PPB 0.718 0.545

GOBLIEr G o W e 7 8 S I 0 i VP e 5 T SLAIREHE MPF 0897  -0.166
ORI ALE T MEH, 25 R R], 26155 HIE S IE PC 0.842  -0.197
I —-2.62~4.81, RAEEZEGAT55 D i BT A Fh 5T RNLYERS S PRI 0.034 0.918
PEATHERY , HEXERT 5% R A543VE H ol 2.06~4.81, LN PD 0324 0390
A3 5 WUTH PR AR (4.81, 2160) | K HEPR A (4.13, LA K PMC ~0414 0223
Z136) PR (3.55,294) WALE A (2.88,23) . gt pigenvalue 298 1438
U KR 5k (2.6, 2162) i 3 @ A (240, J5 22 5Tiik% (% ) Variance contribution 42.623 20.547
Z16) FL RPN (2.42,Z143) U BEHE A (2,16, 235k (%) Accumulative contribution  42.623 63.170
Z159) WU A 2 (2.08, Z169) | i B /N4 (2,06,

&3 W2PERRMESHENME
Table3 The comprehensive score of 202 jujube fruit quality

Hi44 Hir's 55 4 4 55 4 4 55 4 s GG
Ranking  Code Score Ranking Code Score Ranking Code Score Ranking Code Score

1 Z160 4.81 7 7143 2.42 13 7188 1.98 19 772 1.61

2 Z136 4.13 8 Z159 2.16 14 Z172 1.84 20 773 1.54

3 794 3.55 9 7169 2.08 15 7106 1.79 21 Z71 1.53

4 73 2.88 10 Z17 2.06 16 769 1.78 22 766 1.5

5 7162 2.66 11 742 2.04 17 749 1.67 23 788 1.44

6 716 2.46 12 778 2.02 18 7200 1.63 24 7105 1.44
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HE# G oy 4 oy 4 % (G2 Y o
Ranking  Code Score Ranking  Code Score Ranking  Code Score Ranking  Code Score
25 Z40 1.43 70 Z125 0.35 115 Z152 -0.28 160 7165 -0.95
26 738 1.39 71 z9 0.33 116 Z120 -0.29 161 Z19 -0.97
27 Z191 1.37 72 767 0.33 117 745 -0.29 162 z79 -0.97
28 Z166 1.36 73 Z174 0.31 118 Z116 -0.31 163 z127 -1.03
29 Z154 1.36 74 Z131 0.31 119 Z118 -0.32 164 Z75 -1.08
30 Z61 1.32 75 7196 0.31 120 Z130 -0.33 165 Z184 -1.09
31 zZ47 1.30 76 Z51 0.31 121 Z6 -0.41 166 Z139 -1.10
32 z97 1.30 77 Z126 0.27 122 Z129 -0.42 167 Z15 -1.12
33 Z50 1.18 78 7182 0.26 123 Z85 -0.44 168 735 -1.20
34 Z171 1.17 79 738 0.26 124 z5 -0.44 169 734 -1.22
35 Z197 1.17 80 Z190 0.22 125 z147 -0.45 170 7202 -1.23
36 7168 1.14 81 7148 0.22 126 795 -0.45 171 Z178 -1.25
37 Z14 1.04 82 Z175 0.21 127 Z141 -0.47 172 Z114 -1.26
38 Z115 1.01 83 Z113 0.21 128 7134 -0.48 173 732 -1.28
39 7193 0.98 84 756 0.21 129 7173 -0.50 174 7156 -1.30
40 7189 0.97 85 768 0.21 130 755 -0.51 175 7104 -1.31
41 760 0.94 86 786 0.19 131 7121 -0.55 176 Z110 -1.34
42 793 0.93 87 Z111 0.17 132 7187 -0.56 177 720 -1.36
43 7201 0.93 88 759 0.16 133 736 -0.57 178 7125 -1.38
44 7163 0.92 89 730 0.15 134 Z155 -0.57 179 7138 -1.44
45 7186 0.92 90 Z145 0.14 135 7185 -0.61 180 718 -1.47
46 Z181 0.87 91 7132 0.13 136 Z161 -0.62 181 724 -1.48
47 777 0.86 92 727 0.10 137 7140 -0.63 182 Z195 -1.48
48 z8 0.77 93 Z180 0.10 138 784 -0.64 183 7123 -1.48
49 Z135 0.71 94 Z119 0.08 139 789 -0.65 184 Z112 -1.49
50 733 0.71 95 7149 0.08 140 713 -0.65 185 Z109 -1.59
51 796 0.69 96 731 0.07 141 Z146 -0.67 186 Z100 -1.62
52 Z164 0.65 97 Z53 0.05 142 Z153 -0.70 187 Z199 -1.62
53 776 0.63 98 7101 0 143 7192 -0.70 188 7137 -1.63
54 Z64 0.60 99 z7 -0.03 144 zZ167 -0.71 189 798 -1.67
55 72 0.60 100 Z183 -0.03 145 721 -0.73 190 Z198 -1.70
56 792 0.57 101 790 -0.04 146 z87 -0.75 191 722 -1.82
57 62 0.56 102 791 -0.04 147 Z43 -0.80 192 z57 -1.84
58 Z151 0.54 103 754 -0.05 148 782 -0.81 193 7108 -1.91
59 Z157 0.53 104 Z170 -0.06 149 Z179 -0.82 194 774 -1.95
60 7194 0.50 105 Z70 -0.07 150 763 -0.84 195 739 -2.07
61 7142 0.48 106 780 -0.07 151 Z11 -0.84 196 725 -2.09
62 737 0.47 107 748 -0.08 152 723 -0.87 197 7133 -2.24
63 758 0.46 108 726 -0.09 153 Z12 -0.88 198 799 -2.24
64 744 0.45 109 728 -0.12 154 765 -0.89 199 741 -2.24
65 752 0.42 110 7103 -0.12 155 729 -0.90 200 7124 -2.32
66 Z117 0.42 111 746 -0.21 156 Z107 -0.90 201 7176 -2.36
67 Z150 0.42 112 Z4 -0.21 157 Z177 -0.93 202 7122 -2.62
68 783 0.39 113 Z10 -0.22 158 Z1 -0.93

69 7102 0.38 114 Z158 -0.23 159 7144 -0.94

i T R 1, T

The code is the same as in attached table 1,the same as below
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Table 4 Correlation between the texture traits and 40.59%; LR BEAL S T3 AN, 5 36.1 49%;, 55101
comprehensive score H of fruit texture in jujube KR AT USRI 5 23.27% o %3 KB T A

PR Trais L H-value FH VAR AT 22 5 535 P ST , 29 e 5L 1 2 )
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Fig.3 Cluster map of texture characters of 202 jujube germplasm fruits
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Fig. 4 Box plot of texture traits of jujube germplasm in different groups
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Fig. 5 Representative jujube germplasm in different groups




1838 Mo ow fE

O ¥ iR 25 4

3 g

3.1 EFRFRMMERESHEMEST

TS TR A2 3 R R RN 3R B AL ] P i |
PR Z2 R A AT 2 o SO 0 A T S I EE A
— N ZFE IR O F LN R R 2R
SRR R T R 2R A A, BT LA
T RASE RS O E iRt 2R BB TR
Fh R0 15 o M 275 R B S O AR 5, Ay ot o B 42
W% 5 RBORFA SRR LR G R,
FTAMFFE IR AN [R5 e ] 14 08 22 R AR 5 7
10% VA 1 Bsf 158 B b4 e 1] 22 S e e, 1 4
568 ST R T A ] A OSSR A R R
PO R o R SR PR R SR R G 4 o IR 1
75 S ZRBAE 12.57%~23.95% , i DI SR 52 5 i1 2L
HEEW N ARBEFE 202 0 250 5T BTtk
75 5 ZR K Rl K 4.59%~33.03% , A [ it 3 5 52 I Hb,
b 25 SRR, Hoh RN R 4R S L R R S
FE S RN G KRR 5 REBUNT 10% LIAH, AR
S5 b R ) A2 S R BCERTE 15% L)L [A]Es 7 4N 5T
HAH AR ZAEPERR BT 1.9, BERTASRI 5T i) J5x
PR B R K, 2R E B S B AP R
2RI ARSI L A — E FE R LR
TR B R A s 2 R
R A R TR T AL AR 2R
3.2 FRFRMMERIEXES TR ER S S

A 2R 0 R SR I 5 6 43 A R SR G 3
SRR A AR PO E R R 2
PERE PRS00k 2 O AR i 1
TR, BEAR LI A 1 i nEL R S R S i A A
A ME I SRS 3 A v ) SR PR o, T DA sz ke
it [ %) 5 0 A A, 308 e 2 2 5 1 S 1 25 fl iy
FE SRR M DL SR A RN S R
N B IR PE %% U AH G, J2 B b 5 5 Y B AR
PRI S A AT P A g G SRt R AR
Fe B KRRy R S b A] 2 S R A G, AR
Kok ZBUTE 0.888~0.962 Z 1] . AWFFTLEE4HT 202
Py R 5T Y S b SR B, SR B 28 5 R R i
PR R IR A R D R SR TR B S R A A R IR G
TR PR R 5 TR 7 i SR R S R V) S 2 TE AR
X, HRAFELEEEEME, Hd RRMES
TR TR B S B A DG M et , LR R TR Rt B 5 2R i 2
FISREE . Begh RS/ ARy SRR K
SIS SR, UL B SR R R B A — e FE P L RE
S LA A R A T AR AE . 5 AR A I o 4G

R AP BE E 5  B eI A SC RO 0.987 ML,
ACHITSE R AR E 15 2R B P R A X S R AR ]
(AR S R BRI, AT e e il T I A o FH A 44k
MR 22 F T RN . AUFTEE R BUR A&
IR R o SR R ARE R R R SRR
W 25 DR o6, 5 2R B Ik B A 35 AR G, S S P
Az A SRR RIS ARG | K
3 AR — B0 BB S TR T A
Jo N 3 A BRSSP S o A SR MR 5 K 23
SRR FE MG, B REC R R A
JE RN B S L 2 TR SRR A 2 T A LR
LR R T AR BOEAR
IR i A5 PR Z IR AE A DG, (AR AR
SERFIE BB SR S 2%  dl s R A o b, R 2 A1k
ARFDUAAE RS A5G HEARAAIA , AE H fa] 5
FORPEARAL A S AR 2 0 I AESE > a3
J3 53 M, A 10 A S MR A5 B rh i e 17 2R S A
JE R B I RS [l S 4 S A B A D i A SR S5
bty ST E AR R o ANIRFEE X 7 SRR
MR HEA T T B S BT, SE3RAT 2 A F R, 5
1B R RO A RERE IR B2 2 )5 B SR P SR S
JEERISR B Ak (R £ Sk 5 585 2 T2 1000 2 Y 21 4
SRR LR G Sk, W B 28 ot R Bt
PAREJRE 2R PR K 5 B SRS A o i SR 52 Jo . it i
] {1 28 S AR o vl 2 o A vl LA 4545
PR SR AR ol it SR MR Ay SR PR s 2> SR g 2
VU RS S EE SN R i i d e SIS RL I 3 S 7
FEAE A IFTE 4 R R W R DY B E SR PA) B S JEE XS
AR R T 2R A LR R B CRAVRLAN)
A3 Ak al LU 23 B A 2B IR 0 e
DLAERR 27 0 ABIEFE R DR AR RE R R 2 i L |
RN BRI R MaESE 4 FEAMRIY S HAE R
B IEAASC, AR IR PR R R A S i R I PR AT G
Phf /e W R IR R B 2 5 R A
B R B METE A 48 b R A S R Bt
i I R S BRI B , TP T AR B ot B A S A
LB MR
3.3 FERFHMEKERESTNEE TN
RT3 2 H TR BT IRR 52 o 3 RE AR
A2 AT AR 2 2R 050 PRI T O TR ) A AL
KERSGRAGFRAE" . i %l TPA LI E T
56 (AR AR, FaE i RS el A 5o
AR AE | o F) S AR A g HLRE TSR . 5 LS
PRI, AT L R GRS (Ward 74 ) FF 202 17 Fl
J 532 3 A, AR CR A ST BT A R



114

I I AR T IR Z R

1839

PRUENT S5 T HE AT 3R A BRI 22 0 AR s, 24K
SRR A TR BB 2T RRp T, 24K
Sy i B R T3 AN BT 5 5 T 2R R s At
RUFP ST, 2800 TR

FEVEA TR R 23 A VRO IR, 3 a3 a4 Hr i
A5 M AP R ZH B ) 25 5 (R AP B PEAN () 2T
B 2290 ARHIF S X S R A S MR R A T 3 )
30T MR BT A R T LR B AR A HIE R T
T LRA 155 BB 2R 64 MR B S HE T, AT
HAESE R TR AR Re . i RS 25 R,
BRI A ERGE 2 BRP S, HE7E-2.62~-0.41
Z 18], TR S R SRR ; 55 2N SR R 4K
o L RRP T, HAEAE-0.33~-0.77 Z [8] i Fl 5,
A FH B RT3 S R a3 A R A R 5
I 25 R SR R 80 /v R RD T, H{E7E 0.86~4.81
bl 1T I3 R 1 B R B e S RS i & S D i i
H IR 9 25 G RN SR A0 S 5 b R S A O e R AR T
e

4 g

ABFFEAR TN FR S B R SR R A
AR R R 2 Rt R PR S R B M 44
MR AT AR g AR S5 TR E Y B AR AR
WL LRV RIS TS T IR AR R 23 AN
[e] F) FH IR 2, S AR S R T A AT A B B R oA
PR R SR AL TR AR o (HJ2, H AR
b T E PR IE AN R G Az, 4 JeRe AR B
TR SR, XA T BT IR S B PR B T R GEIR
A EEE P, 2 i o ) M AR

S0k

(1] R, P94, WAL hEA R TR S Jbat. dhiE
Aol st 2013 527
Li D K, Niu X W, Tian J B. The illustrated germplasm
resource of Chinese jujube. Beijing: China Agriculture Press,
2013: 527

(2] sRMeAl, B M, skARAE . ILPEE 2Ol AR = Bk 5 Kk e L
PG MR ,2000(2) :28-30
Zhang H X, Chang Y M, Zhang Y S. Present situation and
suggestion of jujube production in Shanxi. Shanxi Forestry
Science and Technology,2000(2) :28-30

(3] %o, SO - W, B A AR JUA - BT 32, TR, Ed
IR, A BT . 118 DA RN R BEAR Z RS AT . A
LU S IREE M, 2023, 32(1): 50-60
Yang L, Jia P P, Jin J, Abudukayoumu A, Zhang Y F, Wang G
Y, Hao Q, Niu J X. Analysis on phenotypic trait diversity of
118 Ziziphus jujuba cultivars. Journal of Plant Resources and
Environment, 2023, 32(1): 50-60

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[12]

[13]

KRB BT, ARIE, BT, (R, FAONE, BER,
PR AR PR SR Z R T SR G IR . Al
PSR, 2022, 23(6): 1613-1625

WuH, SuWL, ShiMJ, Xue XF, Ren HY, Wang Y K,
Zhao A L, Li D K. Diversity analysis and comprehensive
evaluation of jujube fruit traits. Journal of Plant Genetic
Resources, 2022, 23(6): 1613-1625

BN . B AAE B S FTE T R T BOIR . BB, 2017,
8(16): 75-77

Huo S W. Application of texture analyzer in food research.
Modern Food, 2017, 8(16): 75-77

I mERE, AR . Al A e Pl A v B B i 22 4
B REAR, 2014, 5(6): 1654-1660

Tian X J, Wang J. Application of texture analysis on quality
detection of meat products. Journal of Food Safety & Quality,
2014, 5(6): 1654-1660

HhIRAE, E DR, BN, A5 AR B A S
HZ ML RHERESE ., 2011, 24(5) : 596-601

Ma Q H, Wang G X, Liang L S, Li Q. Study on the fruit
puncturing texture and its influencing factors of Dongzao
(Zizyphus jujuba Mill. Dongzao). Forest Research, 2011, 24
(5): 596-601

Wkl , EIRE . 5T TPA RPN AR SL B K SR 280047 . BT
Al AL, 2019, 56(10): 1860-1868

Yang Z, Wang Z L. Evaluation and cluster analysis of jujube
fruit texture based on TPA method. Xinjiang Agricultural
Sciences, 2019, 56(10): 1860-1868

REI, BEEDT , FKER, MMM, SAEE, AR, EH
P, AL TR ASRG N fi AR S B i SRR P L R
W2E4, 2018, 35(5): 631-641

Zhao AL, Xue X F, Wang Y K, Ren HY, Gong G H, Jiao J
H, Sui C L, Li D K. Measuring texture quality of fresh jujube
fruit using texture analyser. Journal of Fruit Science, 2018, 35
(5): 631-641

TR AR BT IR AR R AR L AL R
Jikl, 2006 48-75

Li D K. Descriptors and data standard for Jujube (Ziziphus
Jjujuba Mill.). Beijing: China Agriculture Press, 2006: 48-75
BeER, SRR, (EERE, A%, RIE, BRE, 1Hhoch, £
i, SKIE, TR, B EA . VIR R X R A AR I B
SR T R SRR, 2023, 52(5): 170-174

Yuan Q, Zhang X, Ren Y F, Zhou J, Chen W J, Wei T J, Xu
W D, Wang J W, Zhang K, Qiao S, Wang H R. Effect of cold
shed cultivation on fruit quality of Lingwu Changzao. South
China Fruits, 2023, 52(5): 170-174

RN, RTENEE, EONSE, BUALER, ERIE, K, MR
2 PR I S R T B T R P IR . 2 el B
%, 2023, 51(20): 192-194

Han JJ, Shang L L, Qiu P F, JiaL C, Wang C J, Zhang L,
Zhao L L. Study on the application of densitometry in the
determination of dry matter rate of sweed potato. Journal of
Anhui Agricultural Science, 2023, 51(20): 192-194

FNVE, BT, SRANE, HORTR . 49 AR A R R A SR AL
RIWEIRZ AT . A2, 2019, 34(4) - 400-408



1840 LN 7/ O A G S 25 %
Wang X A, Wei X X, Wu J R, Ye X F. Morphological varieties of Zizyphus mauritiana. Fujian Journal of Agricultural
diversity of 49 choerospondias axillaris germplasms in Fujian. Sciences, 2018, 33(6): 621-625
Fujian Journal of Agricultural Sciences, 2019, 34(4) : 400-408 [22] HMOFZE, WETFE, BT, XiEEk, fLug, Dok FppIgEg

[14]  BOEF . 18RS Fh R AR AR IS NTE S BT L A A TR 5 7 12 04 LR S S T PP BRI AR SP3BT . A0 Tl
W AR5, 2022 FHZ, 2020, 41(22): 240-246
Jia P P. Comparative analysis of phenotypic characters and Du X M, Zhao Q C, Lv K, LiulJ Y, Cheng SF, MaY S.
internal fruit quality of 118 jujube varieties. Shihezi: Shihezi Comparison of texture determination method and correlation
University, 2022 analysis with sensory evaluation of 5 kinds of apple. Science
[15] @Emedy, B, TokHE, (LM, 20F, 25 219 & and Technology of Food Industry, 2020, 41(22): 240-246
Tl BT B PR S =W R A A A . MU LA A AR, 2021, 41 (23] Apf, SHAEM, A=, WU, PROUE . A B 1 if
(3): 480-492 ERRIEY . BELRL, 2022, 43(15) ; 44-51
Xue X F, Zhao AL, Wang YK, Ren HY, LiD K, Li Y. Yang Y A, Han'Y Z, Niu B, Gao HY, Chen H J. Evaluation
Anlysis of triterpenic acid contents in fruits of 219 jujube of the eating quality of fresh lotus seeds at different maturation
germplasm resources. Acta Botanica Boreali-occidentalia stages. Food Science, 2022, 43(15): 44-51
Sinica, 2021, 41(3): 480-492 [24] HEMEDY . 958N T A i 1 SRR IR Y S IR JbET
[16] mdidk, sKIa g, 2540, EA 0, M, 20, T4, % FE PR B, 2011
fdt, BEAEATT. B4 296 0 FsT BF IR s MR ZR GNPl 2 Han H B.Identification and evaluation of germplasm resources
2, 2023, 50(11): 2305-2322 of wild medicago in Inner Mongolia. Beijing: Chinese
Duan R W, Zhang X Z, Li B, Wang M R, Xie YR, Li P, Academy of Agricultural Sciences, 2011
Wang L, Yang J, Xue H B. Comprehensive evaluation of fruit [25] XUNAE, FIFIY, F/ANJF, BF, Adms, W, 7N . 3t
spots in 296 pear germplasm resources. Acta Horticultural TS 43 BT ) R S S M S TR A 2E i, 2019,
Sinica, 2023,50(11): 2305-2322 33(5): 927-935
[17]  PHdess, XMEEE, EAR, BVEAE, XEm, B, iz, Liu B H, Wang K F, Wang X F, Liang J, Bai R L, Xie X F,
IR S A RO SR S AR R LB . R 2Eam A, 2022, 38 Sun L. Evaluation of fruit texture quality of blueberry based on
(16): 132-138 principal component analysis. Journal of Nuclear Agricultural
Xiao W Q, Li C B, Kuang S Z, Shao X H, Liu C H, He H, Sciences, 2019, 33(5): 927-935
Lai D. A comparison study on fruit texture quality of fresh [26] SkELL, HIERE, B, SmdE, . 72 BRI
canarium album fruits in Guangdong. Chinese Agricultural JREEATEAN . 2241, 2024, 41(1): 65-75
Science Bulletin, 2022, 38(16): 132-138 ZhangY S, XiaoZ L, GuQY, Dou L P, He B. Comprehensive
[18] FHe, Feds, X758 ZURR ST MR /-0 . Ol R evaluation of fruit quality of Ningxian Huanggan peach. Journal
2%, 2014, 47(20) : 4056-4066 of Fruit Science, 2024, 41(1): 65-75
Wang Y X, Wang X M, Guan J F. Flesh texture characteristic [27] w5/, BR/ANYT, BB . i E )y BB Stk 2 R
analysis of pear. Scientia Agricultura Sinica, 2014, 47 (20) : SR B ILECR A ST . 2, 2019, 46(2): 237-251
4056-4066 Zeng S M, Chen X M, Huang X Z. Fruit character diversity
[19]  Fuk, 2=uinn, KR . AR R0 20T fif a8 R 2% analysis and numerical classification of local pear germplasm
FRERIESY . RALIEIESY, 2019, 41(6): 196-200 resources in Fujian. Acta Horticultural Sinica, 2019, 46 (2) :
Wang B, Li L L, Zhang S J. The research of fruit quality and 237-251
mechanical properties for fresh jujube under different slight [28] FMNATHE, FREK, BREE, TMXAE, FA, ¥R, £3¢,
injury method. Journal of Agricultural Mechanization Research, FIRZA, T AR BT IR R A MR 025G VN S A8 bR
2019, 41(6): 196-200 e AR EIRAAA, 2018, 19(5): 865-874
[20] HMREE, B, XRUgs, 204, sl )30, BREA. 44 Sun D L, Bian NF, Chen Z D, Xing X H, Xu ZJ, Qi Y J,
A9 A5 R R R v SR S TR R AR A R LA A Wang X, Wang X J, Wang W. Comprehensive evaluation and
HIVEMIZFR , 2022, 43(2): 277-284 index screening of phenotypic traits in peanut germplasm
Huang J H, Duan CY, Deng Y Y, Li F, Feng D, FanD W, resources. Journal of Plant Genetic Resources, 2018, 19(5) :
Gu J J. Comparison of color and texture property change rules 865-874
of four Fenjiao (Musa ABB Pisang Awak) varieties during [29] TG, v, &2, Wy, EEmw, e, TEA,
fruit ripening. Chinese Journal of Tropical Crops, 2022, 43 e, AR, B4, FHAZ%E, AR, A FZ ORI RS
(2):277-284 R IR AT AR, 2016, 42(1): 19-30
[21] %, BTG, E708, M. TG R GHATE M 3406 Wang H G, Jia G Q, Zhi H, Wen Q F, Dong J L, Chen L,

ARSI S Ak, 2018, 33(6): 621-625
Xu L, Wei X Q, Zhang X J,

measurements and texture evaluation on fruits from three

Xu J H. Instrumental

Wang J J, Cao X N, Liu S C, Wang L, Qiao Z J ,Diao X M.
Phenotypic diversity evaluations
collections. Acta Agronomica Sinica, 2016, 42(1): 19-30

of foxtail millet core



