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Abstract: To understand the variation characteristics of fruit phenotypic traits of jujube resources in Inner
Mongolia, China, and identify elite germplasm resources, this study deployed statistical analysis, variance

analysis and correlation analysis to analyze the 10 jujube natural populations. The kernel value was
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comprehensively evaluated by hierarchical grey relational method. The results showed: (1) The average
coefficient of 16 fruit traits was 17.96%, and muti-kernel content rate in stone has highest variation coefficient.
The average range of fruit phenotypic traits variation among populations ranged from 10.69% to 31.01%, and the
highest variation coefficient from Alxa Zuoqi-Tengger Eris population. (2) Correlation analysis showed that
there were different degrees of correlation among the traits of the fruit, stone and kernel. Fruit transverse
diameter and stone longitudinal diameter were positively correlated with longitude, fruit transverse diameter and
stone longitudinal diameter were positively correlated with latitude, indicators mentioned above were negatively
correlated with altitude. Single kernel content rate in stone was negatively correlated with the mean annual
temperature. Kernel jujuboside A content and spinosin content have no significant correlation between latitude,
longitude, average annual rainfall, and altitude. (3) The comprehensive evaluation model was established by
hierarchy-gray correlation method. The evaluation results showed that the comprehensive quality for kernel-using
from 10 jujube natural populations was: P8 >P5>P1>P7>P2>P9>P4>P3>P6>P10. Among which, the
population from Hangjinqi-Balagong have obvious advantages compared with other populations. This study
provided a scientific basis for the protection and utilization of jujube resources and breeding of kernel varieties.

Key words: Inner Mongolia; jujube natural population; genetic variation; kernel-using germplasm;

comprehensive evaluation
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Fig. 1 Distribution of 10 jujube natural populations in Inner Mongolia
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Basic information of 10 jujube natural populations sampling site in Inner Mongolia
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Table 3 Variation coefficients of 10 jujube natural populations in Inner Mongolia

Eﬁs Pl P2 P3 P4 P5 P6 P7 P8 P9 P10 Atfji
BAILE SFW 16.99 845 2954  17.46 27.90 3551 13.52 8.94  10.82 8.11 17.72
RSLYAE FLD 6.02 7.87 6.94 497 10.12 15.94 4.62 7.76 7.88 7.51 7.96
WLREEFTD 423 176 4.05 8.83 8.88 15.91 2.78 4.97 8.01 5.12 6.45
R FSI 1.95 6.26  5.45 4.48 7.92 7.75 5.33 431 9.34 291 5.57
P E SSW 1771 1408 3090  27.56 30.23 38.07 2643 1512 20.13 10.05 23.03
¥i9\1% SLD 5.61 6.10  9.00 9.17 10.10 17.09 522 6.70 9.63 7.84 8.65
Wikt STD 3.56 0.77 7.09 426 7.38 11.20 473 6.54 7.51 3.29 5.63
T % SSI 227 6.06 5.61 5.56 9.61 6.24 1.42 820  10.77 5.84 6.16
1 #KCRS 0 131 2.39 1.50 31.64 38.77 0 18.12 123 8.90 10.39
Fi{7 2 SKCR 3.72 8.77 6.57 1.50 34.00 36.36  10.50 20.64  13.75 9.19 14.50
%1% MKCR 11291 7531 90.90 0 120.86  223.61 4247 22361  97.12  136.93 112.37
=442 KLD 475 311 1231 1.73 7.60 3.32 4.30 2.63 7.89 4.82 5.25
{442 KTD 3.11 4.11 8.20 425 6.13 5.65 1.29 1.37 5.80 4.32 4.42
T TR TKW 2061 10.63  20.81 6.86 17.48 7.10  18.09 28.14  20.11 17.77 16.76
R BT A TR KIAC 14.14 1191 8.45 3049 21.18 22,02 19.44 14.14 12,58 8.30 16.27
R0 M2 S R KSC 2248 1010 29.97  42.38 40.66 11.62  15.00 3239 18.82 39.61 26.30
SFEIME Average 15.00  11.04 17.39  10.69 24.48 31.01  10.95 2522  16.34 17.53 17.96
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Table 4 Variance components and differentiation coefficients of 10 jujube natural populations fruit traits in Inner Mongolia

TrZEor Ti 255 4y (%) ST ME
" Variance component Percentage of variance component (%)

Ej; JE ] JEREN Bl JE ] JEHEN BbL Differef{tiation

Among Within Among Within coefficient of

population population Random error population population Random error phenotypic traits
HLH SFW 0.2709 27775 0.7060 7.21 73.98 18.80 8.89
RS FLD 19.8965 122.9518 54.4450 10.08 62.32 27.60 13.93
R FTD 28.2816 84.4067 39.0650 18.64 55.62 25.74 25.10
RRIFERCFST 0.0131 0.4008 0.3210 1.78 54.54 43.68 3.16
AR SSW 0.0160 0.2781 0.1790 3.39 58.78 37.83 5.45
9\i% SLD 5.0012 53.8802 38.2140 5.15 55.49 39.36 8.49
Wil 1% STD 0.9053 16.4334 11.121 3.18 57.74 39.08 5.22
T AR %L SSI 0.0232 0.8592 0.659 1.51 55.74 42.75 2.63
1 #KCRS 0.0916 2.1161 1.082 2.79 64.32 32.89 4.15
{74 SKCR 0.1787 1.8946 1.288 5.32 56.37 38.32 8.62
£~ % MKCR 0.0180 0.6109 0.432 1.70 57.59 40.72 2.86
=42 KLD 5.4388 13.5103 9.131 19.37 48.11 32.52 28.70
Fl#E12 KTD 1.2163 6.9715 3.581 10.34 59.24 30.43 14.86
ATk T TKW 0.0030 0.5659 0.359 0.32 60.99 38.69 0.52
A 2TF A S KIAC 0.0009 0.0041 0.003 11.27 51.18 37.55 18.05
AT 2 B K SC 0.0003 0.0619 0.039 0.28 61.16 38.56 0.46
SF-H4{H Average — — — 6.39 58.32 35.28 9.44
—: No data
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HR A8 R A~ PR 255 PR 1A 25 4 3 0 W
W A BRI HE P 45 R (R 6) . k6]
R AE AR AL 0.895 , AL MR FRAL
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%%i SFW %* . * w*% *% *% *
SREEYME FLD = * 0.8
YRR FTD " . .
0.6
SRAHEEL FSI
HE SSW 0.64 0.07 * v Y
1Y\ SLD | 0.66 0.90 0.65 0.49 0.53 % o= * "
Fikifa STD | 0.61 0.57 0.68 —0.10 0.63 0.60 W w — 0.2
KiFIe% ssI [ 029 0.62 021 070 011 0.72 -0.13
0
E{=Z KCRS | 0.47 0.37 0.29 0.19 0.28 0.26 0.23 0.13 . = &
Hi{=Z SKCR | 0.27 0.19 0.13 0.16 0.16 0.10 0.02 0.12 0.85 & - —02
4{~#% MKCR | 0.38 0.37 033 0.07 0.25 034 039 0.07 0.29 -0.25 * o
-0.4
P-4 KLD | 0.37 0.38 0.49 —0.13 0.23 0.28 030 0.09 0 —0.06 0.12 .
FMHiZ KTD | 0.34 036 0.43 —0.11 031 0.26 0.35 0.02 —0.04-0.19 030 0.65 i o6
F{=T-ki®E TKW | 0.27 0.19 0.17 0.04 0.15 0.19 0.17 0.08 0.25 0.15 0.17 0.22 0.41
P AL S KIAC [~0.07-0.01 -0.06 0.08 0.04 —0.03 0.06 -0.08 0.20 0.13 0.16 —0.20 0.02 0.13 o -0.8
Pz i 2 & Ksc 1 0.19 0.24 0.21 0.09 0.21 0.25 0.19 0.16 0.031 -0.03 0.13 -0.09 0.03 0.20 0.41
-1
&
-&,%Z%” %‘ ,&,‘ Kﬁ'& @’)@- Wﬁ%‘ 0’%’ ’%? ;@? WK;@Z (/ va&\/’%{\& /%:é %’@’
Q7 F ‘%’é ‘%’é RSP, S e <e x‘e‘\ N NS
< ST S S S S (F© & &
T e’ & FISELTS ¢ &
oY R
& &
%,
* RS RTE P<0.05 . P<0.01 7K | B A
* and * * represent significant correlation at P<0.05,P<0.01,respectively
2 ARFIONEBREBRBEHRLREMEREAHEXES T
Fig. 2 Correlation analysis of 10 jujube natural populations fruit traits in Inner Mongolia
*®5 BERIHEREESEFHEHXMESH
Table S Correlation analysis between fruit traits and ecological factors of jujube
. ; AR AR A 8 T o
[E2IN 2 EatEs TR
. X . i Average annual Average annual
Traits Longitude Latitude Altitude i
temperature rainfall
AL SFW 0.484 0.481 -0.607 -0.128 0.389
YR FLD 0.578 0.706* ~0.698* -0.056 0.386
PRI FTD 0.632% 0.603 -0.667* 0.063 0.458
TRARIFEHCFSI -0.057 0.366 -0.183 -0.264 -0.136
FRAZE SSW 0.325 0.403 -0.476 0.128 0.383
B4 SLD 0.695* 0.738%* —0.798%* -0.064 0.526
B4 STD 0.450 0.219 -0.446 0.211 0.667*
RIS K SST 0.350 0.701%* -0.477 -0.348 -0.147
- #KCRS 0.170 0.396 -0.403 -0.569 0.200
" SKCR 0.053 0.459 -0.247 —0.744%* -0.029
£/~ % MKCR 0.296 0.018 -0.452 0.195 0.538
=442 KLD 0.571 0.585 -0.545 0.416 0.368
P Hi#£ KTD 0.140 0.017 -0.220 0.511 0.295
B TR E TKW -0.073 0.152 -0.144 -0.249 0.008
R A SR KIAC -0.486 -0.207 0.382 —0.422 -0.326
P30 2 4 2 B KSC -0.399 -0.177 0.237 0.255 -0.486
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Table 6 The divided layer structure model for jujube kernel-using evaluation
HAr)zA 2B & TRz C [ LRARGE HeF
Target layer Constraint layer Weight Standard layer C Weight Comprehensive weight Order
e RA F AL o Rz R 0.105 W 0.026 0.0027 7
Excellent quality for Bz 0.004 0.0005 10
iujube kernel-using Witz 0.005 0.0005 9
HTFEEL 0.005 0.0005 9
R 0.046 0.0048 4
HTR 0.009 0.0010 8
EZ It 0.009 0.0010 8
MR 0.895 Rtz 0.031 0.0276 6
A AR 0.042 0.0373 5
T~ TR E 0.133 0.1189 3
AR AT 0.353 0.3163 1
T3 i 8 it 0.337 0.3013 2

AR B A AR Z3 5 DA R 2840 S DR R
W A3 10 R RESHRE P 45 51 . 2 BRI 8 DG HK /3-#r
R DD AL S HER J3E bR, = W32 o b = RN L
A BT PE BRI AR 7 T BRI O 7 R (P8 Y
PRI A8, DI FEHE 44 B K (0.403) , TP A L P4
(P10) YUK (SR /1N (0.277)
R BETREXEETNHART 10MNBREEAREHER
F_RAREmEHF
Table 7 Comprehensive quality ranking of 10 jujube natural

populations for kernel-using in Inner Mongolia
based on grey correlation analysis

JEAZHR, K B )Rl B PR AR S R BCR 8.3%~
61.48% , R F 5 e 2. AR RS
PEARFE BRI P 520 358 9 40 A1 14 10 4> 98 =
i AL A SRR T Ay HT AT SE , S5 R R, TR A
TENSE Ve Bz, AR T b Akl
VB 2 55 Z R RS b FERE TR LS 2 200 mm i
i DX A AT AR S, ST R T VAR T R i R
J o A TE AN ] X et P A R A AR v, R A R S
AT AR AR THRAE SR AE 18] S B N A7
TEE R EZS B R RN T 4.42%~112.37%, H
H H AT L S R S 24 o0 R S A O 1)

oo RS COIE R SRR AR AR S A
opulation  Weighted correlation degree  Comprehensive ranking

b1 0368 3 FasE , SR TS RAR L . BFTE I R BN 52
P 0.365 5 o DO R R AT LA s RN R 5 37, 15 Du
P3 0.349 g 4 F) H senDNA #7512 (Single copy nuclear gene
P4 0.353 7 maker) X 21 MRAT H AR S BETTF A3 HrioF 58 i 4 2R
Ps 0.379 2 — B RN R AR 277 227014 80.30% ) , #E
P6 0310 9 AT R 5 R A B A AT I 7 2N S H B R R s 2
P7 0.366 4 ARAT K, TR B BRI G0 T AR Xt 2% Bk
Pg 0.403 1 FORGRFIFREMITE . AWFFER BN S TRATE
P9 0.354 6 DA IR D7 TR EL AT 5 vms aAL 28 55, T
P10 0.277 10 BRI PR R B A

3 wip 3.2 BERIEREXIERESHRERFHXERE

3.1 BERIMERHEEZERSH

MRA e AL e R B A AR R 22—, HL
2 B AT AR A R R S i A,
A TR AR R JT R SR AL Z AR
FT , AT BB R AN ] o a8 A 2 S ML A 2 L
MR XUHBUGSE = IIE T 204 03 ARl 5 55 IR Y

R R B M e Rt 7 T AN [ MR 22 18] 9
KALRE , IITTA BY T IS LN YR FE AR A e B . R
AL RAT S M R B, PR S A A
PiE BREE S R 2R MR KRR
1) S A 2 TE AR OC s R 245 T R o3 B0 B 1 2R i
HRIGHPRREBE LMK, SR 2 FATER
e 5k 2 TE A 5, U WA PR ) EL AR I, %o 1 7



1318 Mo ow fE

O ¥ iR 25 4

AL T ARJER 2T S X R TR T A B T
RAULEE, L, 235 5 B £ A% SR PR A
BRAE S Jim A R A ol Jo 7 10 ) T B S B 4 A
RINRIE AR Z LA E IR TR0 L 2
PRGN ZRM > AR B, B 2 A s T,
R AE SRR PRI ; (0BG A
T, AR A AR 0 B IV e, P 22 45 T K T
PR TEN TEKE, BETT R R B RS AR
o X —ZEIR 5 R ARRR XA AR A I R A
RACHEAS S B B UGB ZE RN ], T RE S
TSI [ S e - e 2 5 . HAh, i
{2 G A TG R ) S S A4 AR
e R TREACIC B AR R OGES I ] IR E N
ST HLIXRPEAE T A AR e PR L T 2R
3.3 CABREHRESESITMNIEE

ZEA VM A SR R BT DR L Y T
Y8, R bk JER ATk SRR R R
PSP NS I B ¢ VIR PR X R R LW RN O
0T AL SE PR MR AT R AE R T AN R A
JIEEBA — 2 JRBRAE , I A e 245 Z2 R 7 ik
A A2 5 PR PP AR R . DFRE N BATERS
BT A S SR S R O PR T AR R R
RO MR A IRIBIE A 5, IE PRI 120 B 1
Jr i K BRAT B 45 2R B R e BT —
MZE M e HRTA SR ] b R i R AR
FEF I TAFR R EBER b VAN, 18 AR TE e
SRR e I N = TR W B T L By A
o AUTENE TSRS 0L BRI A AR &
B 12 A 57 T B DT DGO VIR A D A i
PR, RIE R - RO RIRER S 70 B 1 T30k AR 7 b
FAREAE L ST 0 M8 P AU UK, #H 52 B
A A A IAEURY” B AR AT K CSRHR BE B 101
JERETFILEG PR, Ui 1 HH AT B A L 7 TR R AT 1Y
P | A AR T R
bR e A . BRI, T
FEREE P B A SR ARk =, B R R 2y
o 5y 2 MR85, IR, 7 UR B9 BIFFE T A
A3 BE— 2L PR 48 B A 28 BORUAH RPN AR
IH&a 242 IR B , (AT PE O 45 R B i
FOWLRISE L A P9 5t b DX O B R 4 it R it 7
JHE) B AT 5 ST A Bt

4 it
PRS2 40 B 10 /ST 2 11 4R EAE SR S0tk

7 TEAT = AR S O A [R] A R PR S L Y
R TE 16 D RIERAIMER T, B A OCAYFRBL
MRAE S & BT, AT A R A i b e 412
PEGEIRILA . [RIE, APFFES 16 S RIPERTE PRI
L5 PRI R 5 A AE B AR SR EA 7 20 #r S5 R B
ARSI PRI AT AR SR T A7 A DE )
fEHE R R RLE IR G 2L RPN
YR S ERRER 5 B IEAR G, Rk R
RAR S AR 25 O 5 (R 5% 5 24 A
Oy RS2 AFRIGER R R B A
3 JE I IR SRR E 3 AT AR , 400 A 2 1 9 i G
L7 SRR R A A~ 5 ThI 20 5 R B 1

Sk

(1] hEMEYERER G 2 P EEYE: 5486 B i)
ITRF AR R R . bt Bl e, 1982: 135
Editorial Committee of Flora of China. Flora of China: Volume
48 (1). Angiospermae Dicotyledoneae Rhamnaceae Ziziphus.
Beijing: Science Press, 1982: 135

(2]  WRERE. P EBRETE L SR . e BRaEd
2020: 1-14
Han R L. Development and utilization of Chinese jujube

resources. Beijing: Science Press, 2020: 1-14

(3] JHEME, Z44F, R, TR, Sl Mo T AR 4RI
LA B H G AR AR FHATLHI 5 . Bt e A B AG N 2

flt, 2023, 14(17): 147-155
Tang XY, Qin L X, Cao Y, Ding Y C, Gao Y J. Study on the
optimization of extraction process of total saponins of semen
Ziziphi spinosae and its mechanism of improving sleep. Journal
of Food Safety and Quality, 2023, 14( 17): 147-155

(4] il , BOMEE , o R0, GRS, BRKE, IS8, B, 2k
oz, SRIRHE, A, £ 58, BOE e BRAH RIS 1
ST . R, 2024, 41(2) : 362-368
Yang H B, Zhan Q F, Meng L F, Zhou P C, ChenY Z, Li Q
L, Liang Y, Nie LY, Zhang X P, LiJ P, Wang Z Q, Zhao L
L. Breeding report of a new wild jujube (Ziziphus jujuba var.
spinosa) variety Jinacid No. 1. Journal of Fruit Science, 2024,
41(2):362-368

(5] T2, R, 498, EXk, FH, E&N. 25THEYmRL
TE 7 K R 5T S IR 2 R I A IS S L b R 2y
2022, 17(14): 2080-2086,2091
Ding W, DuCH, LiZ, Wang YL, YanY, Pei X P. Research
progress on diversity of germplasm and genuineness of
medicinal plant Ziziphus jujuba var. spinosa. World Chinese
Medicine, 2022, 17(14): 2080-2086,2091

lo]  A=me=, T3, Bedkfr, MRM, B, ik T RAN
R TR AR 5T B IR R A SR A TR E A, 2023,
21(2): 666-672
Li X L, Ding W, Duan H Z, Du C H, Yan Y, Pei X P.
Genetic diversity of Ziziphus jujuba germplasm resources

based on morphological traits. Molecular Plant Breeding,



8

B R NSRS AR E RIS S A B R B2 5 PR i

1319

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

2023, 21(2): 666-672

EW, rrEss, K. T E S AU A TR R RS 2 55
SAHT. PR 2R, 2021, 30(12) : 1824-1834

Wang B, Yan L L, Song L H. Analysis of genetic diversity of
wild Ziziphus jujuba var. spinosa population in Ningxia. Acta
Agriculturae Boreali-occidentalis Sinica, 2021, 30(12): 1824-
1834

FmA, BRFF, B2 AR R AR SR R L
BSGLEE VY. R ELP R SR, 2023, 25(6): 51-59
Wang X D, Liang D Q, Ma Y Z. Comparison and
comprehensive evaluation of fruit and seed kernel quality of
sour jujube (Ziziphus acidojujuba C.Y. Cheng et M. J. Liu)
from different producing areas. Journal of Agricultural Science
and Technology, 2023, 25(6): 51-59

AR, 0, RS, AT, TELEEE, TAGR . B AR
SREE SRR BRI AT S ARSI . R G 2B
fiz, 2022, 37(2): 177-182

WuYS, LiH, WuLN, NiuWT, Dong X X, Wang S H.
Quantitative character distribution and correlation of wild
jujube fruit,
University, 2022, 37(2): 177-182

SR, XNE, ERRK . B DTSR RN BUR SR A S
JE S, 2020(8) : 24-31

Zhang Y, LiuY, Wang J R. Variation of fruit traits of Ziziphus

stone shell and kernel. Journal of Xingtai

acid jujuba germplasms at Huanghua ancient chenier. Northern
Horticulture, 2020(8): 24-31

FWeF, PLbess, %, XA, R, BAR, HiE
e A A IR R 85 bl A, 2022, 49(S2)
61-62

Wang X L, QiuXJ, Li XM, LiuSY, LiZH, Mao Y M,
Shen L Y. ‘Liyuan Zhenzhu 8’ -
Acta Horticulturae Sinica, 2022, 49(S2): 61-62

FEEFy, JLbess, A5, Xa, R, BAKR, ik
BATH RN IFI 2 BR 105, Bl 2274, 2022, 49(S2): 63-64
Wang X L, QiuXJ, Li XM, LiuSY, LiZH, Mao Y M,
Shen L Y. ‘Liyuan Zhenzhu 10’ - a new sour jujube cultivar.
Acta Horticulturae Sinica, 2022, 49(S2): 63-64

XIS, FMEAR, @S, Ok, T L&, THAE. IR
mnp b 2R, 2022, 49(5): 1173-1174

Liu Q B, Dong SJ, JiLJ, Chen G H, Ding SF, YuQ FE. A
Acta

a new sour jujube cultivar.

new  Ziziphus cultivar  ‘Guofeng’.
Horticulturae Sinica, 2022, 49(5): 1173-1174
B4R, B, I, EaE . 5 2 A A YR BT
VR IL TR S5 & BT S 9B F L R AR R, 2022,
23(5): 1536-1545

Qiu J S, Cai J, Yang Y J, Zhuang H F. Design and

implementation of sharing service platform for national wild

acidojujuba

plant germplasm resource center. Journal of Plant Genetic
Resources, 2022, 23(5): 1536-1545

RE TR, ARG, BT, MR, EE, R,
PRRL AR ORISR Z RN W G4 G IR, R
AR, 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

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[25]

[26]

evaluation of jujube fruit traits. Journal of Plant Genetic
Resources, 2022, 23(6): 1613-1625

FRZGIMZE R 2 A NRIEFIE 250 Jb e, B2 R
R, 2020

National Pharmacopoeia Commission. Pharmacopoeia of the
People's Republic of China . Beijing: China Pharmaceutical
Science and Technology Press, 2020

AR AR BT P R s bR, e R EA
ik, 2006

Li D K. Descriptors and date standard for jujube (Ziziphus
Jjujuba Mill.). Beijing: China Agriculture Press, 2006

B, EHRR, MR . R CREOT STt RS AR ) i AL 2
. ARk Rl 1988, 24(4) : 399-409

Ge S, Wang M X, Chen Y W. An analysis of population
genetic structure of masson pine by isozyme technique.
Scientia Silvae Sinicae, 1988, 24(4):399-409

SRR, BRE, TEAME, BRR, SEE 5B KA RZ IR
SRR A A A PN R . PRl A, 2002, 15
(1): 79-82

Gong C L, Guo AM, Wang X W, LiJ, Cai ZY. Integrated
evaluation of grape quality by the method of gray related
degree analysis and analytic hierarchy process. Southwest
China Journal of Agricultural Sciences, 2002, 15(1): 79-82
Saaty T L. How to make a decision: The analytic hierarchy
process. European Journal of Operational Research, 1990, 48:
9-26

Shen LY, Luo H, Wang X L, Wang X M, Qiu X J, Liu H,
Zhou S S, Jia K, Nie S, Bao Y T, Zhang R G, Yun Q Z,
ChaiYH, LulJY, LiY, Zhao S W, Mao J F, Jia S G, Mao
Y M. Chromosome-scale genome assembly for chinese sour
jujube and insights into its genome evolution and domestication
signature. Frontiers in Plant Science, 2021, 12: 773090
FAR, Wi, e, AR, XIEM, REK, #E.
FRAZEPTERRIR S AT e S S L BE R 24 o PE AL AR bR}
HRA2AM: BIARIAANT, 2023, 51(6): 28-39

Wang R X, Chang J, QuK L, Wen J X, Liu Q B, Zhang G
Q, Dong S J. Association analysis of economic traits and
mining of excellent alleles of Ziziphus jujuba var. spinosa.
Journal of Northwest A & F University : Natural Science
Edition, 2023, 51(6): 28-39

XNHUG, BkKR, FeRy, fhmdsy, 2888, Mg . iR
BRI A . AL bd 2, 2023(16) : 34-42

LiuSY, MaoYM, Wang X L, Qiu XJ, Li ZH, Shen LY.
Investigation on germplasm resources of Ziziphus jujube.
Northern Horticulture, 2023(16): 34-42

RTE . TRAP BRI A ST VU BRPGITE R, 2022
Zhao Q. Investigation and research on germplasm resources of
Ziziphus  jujuba  var. Xi'an: Shaanxi Normal
University, 2022

DuS H, Hu XY, Yang X Y, Yu W D, Wang Z S. Genetic

diversity and population dynamic of Ziziphus jujuba var.

spinosa.

spinosa (Bunge) Hu ex H. F. Chow in central China. Ecology
and Evolution, 2022, 12(7): e9101
R, 152, AEmERt, M, KRR, EIHE, SR LTy



1320 LN 7/ O A G S 25 %

AN MR A5 A% A G A2 3 ORI S A . P 25 S FEBUA DRI . SRR IR AAAR, 2022, 3(2):
Zuik, 2022, 57(3): 192-202 13-17
LiKF, DingW, Li XL, Wang F, DuCH, YanY, Pei X P. Gao L S, GuoY, Zhu Q Q, Li Y L, Wen J G. Analysis and
Correlation analysis between chemical components and genetic evaluation of main economic characters of wild jujube fruit in
diversity of Ziziphus jujuba var. spinosa from different areas in Hebei province. Journal of Fruit Resources, 2022, 3 (2) :
Shanxi province. Chinese Pharmaceutical Journal, 2022, 57 13-17
(3): 192-202 [34] B, fLEEG, HHELL, W, DEMEHH, 250Ul . A% O Aot

[27] XUHL, XUWIE, AT, &%, A EX . I0PYR B X2 RAMEIR ZFEPE SRR . JE Mol K274, 2017,
R BRI T EAMRARERE . Molk B2, 2016, 52(4) : 38-47 39(6): 78-84
Liu Q B, Liu M G, Xiao D P, Ji L J, Yang Y L. Main fruit Chen W, Kong D C, Cui Y H, Cao M, Pang X M, LiY Y.
characteristics of Ziziphus acidojujuba germplasm resources in Phenotypic genetic diversity of a core collection of Ziziphus
Chaoyang, western Liaoning province. Scientia Silvae Sinicae, Jujuba and correlation analysis of dehiscent characters.
2016, 52(4) : 38-47 Journal of Beijing Forestry University, 2017, 39(6): 78-84

[28] F/HE, §IGE T, EIEEL, B2, T, FALE. PRl [35] Burak S, Tayyar S, Kilic S E. AHP model for the selection of
WA FR SR BRAS AT . L VEARIFST L 2019, 37(1): 74- partner companies in virtual enterprises. The International
79, 86 Journal of Advanced Manufacturing Technology, 2008 (38) :
Wang S X, Hu XY, FanS Q, Cui YF, Yt HY, Wang L B. 367-376
Geographical variation analysis on Armeniaca sibirica seed [36] w/hmn, B, HARME, Jedess, &, R L, B
characteristics from different provenances. Non-wood Forest AR, W30 SR R B P e FE b X A R AR e R
Research, 2019, 37(1): 74-79, 86 T M2, 2023(6) : 86-93

[29] BHEaE, WhHadE, RAnTy, PLSCuE, XSAH, PN PUEOCHE Gao X L, Huang H J, Tian PJ, Nima Y Z, Chang Z H, Laba
BRI F AR AR T 40 HT 5 R0 SRR IR IE . Jb iRl K Z X, Liao W H, Yang W C. Evaluation of production
42, 2020, 42(7) . 48-57 performance and quality of forage pea in Alpine region by
Wei L P, Han Y Y, Da B Q, Gong W F, Deng G F, Hu J. membership function method. Crops, 2023(6): 86-93
Analysis on phenotypic variation and germplasm resource [37] =B, #12%, XF, X7, W a0 5 R SR AR
selection of wild Amygdalus mira in Tibet of southwestern SO SV, R AL BRI, 2018, 19(3): 539-545
China. Journal of Beijing Forestry University, 2020, 42(7) : Yuan Y, Hu L, Liu P, Liu M J. Evaluation of fruit character in
48-57 naturally-pollinated progeny of Ziziphus jujuba Mill.

[30] XU, BHEA, SWE, sEE, £R2JK, S, SEk, ‘Fengmiguan’. Journal of Plant Genetic Resources, 2018, 19
R, UG, R, BRI A o E VB IR R (3): 539-545
TIPEARZ AT . AR AL DTN, 2023, 24(4):1057- [38] WEWEDy, MBS, FEISCIH, EoCHR, (M, AR, 57
1064 Je, AR, XV, R AR IR SE AR R & HRIE
LiuQQ, LiXJ, MaY Q, Cheng M J, Wang C Z, Gao P, M. HPIEG TR AEA, 2024, 25(1): 60-71
MaF L, HaoJ W, LiuR, Ye G S, Ma Y H. Phenotypic traits Xue X F, Zhao AL, Jiao WL, Wang Y K, Ren HY, Shi M
diversity analysis of Hippophae rhamnoides subsp. sinensis J, SuWL, LiY, LiuL, Li D K. Evaluation of sugar-acid
wild germplasm in Qinghai province. Journal of Plant Genetic content in fruit of jujube varieties. Journal of Plant Genetic
Resources, 2023, 24(4):1057-1064 Resources, 2024, 25(1): 60-71

[31] ek, XU, 55 %, FHAMG, BRIEAR, memesk, RO, K [39] kA, EFIE, FukiE, HENS, Dk, XM, B,
W, LA, 2R, 255k ASTR] A LU - 2R S0 R TR AR ARHBE . B T2 R IR L A IR A S ST R A A e
AR5 e SRR TR R . AR AR, 2023, 43(3): 1165- PR I AROL B R4, 2022, 42(1): 78-85
1174 Zhang M, Wang L N, Wang S J, Yang Z P, Ma L T, Liu W
Feng J, Liu Z, Cai Q F, Wang Y M, Geng X D, Xue X Y, F, Wei X X, LiJ G. Analysis and comprehensive evaluation of
Zhou H N, Zhang T, Kong D L, Li M W, Li Z. Variation of Xinjiang Jun jujube quality by hierarchy-relation analysis.
fruit phenotypic trait of Idesia plycarpa under different Journal of Central South University of Forestry & Technology,
populations and their correlation with environmental factors. 2022, 42(1): 78-85
Acta Ecologica Sinica, 2023, 43(3): 1165-1174 [40] oMk, A MS, &3, T4, AME, XIE, SKiEE, TH

[32] fuppig, #/bat, RN, Phdk, MLl MAEMFEERD 515 09, RN, XS0, SRIEIAR, RS RSN Rl X

[33]

RILRBERAZ S0 b HW RS E R, 2018, 42(7) ¢
752-763

He Q H, Yang S Z, Li Y G, Shen X, Liu X H. Phenotypic
variations in seed and fruit traits of Liquidambar formosana
populations. Chinese Journal of Plant Ecology, 2018, 42(7) :
752-763

FMRER, SRME, RMERS , 2PN, TR LA AR AR

wi B IR A3 BT e G TR, & TR ARBIESY, 2022, 40(4)
143-152

Wan S, Yang Z P, Huang Y, Wang L, Sun J, Liu F M,
Zhang H G, Wang L N, Wang S J, Zhao W, Zhang G L, LiJ
G. Analysis and comprehensive evaluation of fruit quality of
Huizao in different regions of Southern Xinjiang. Non-wood
Forest Research, 2022, 40(4): 143-152



