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Abstract
plasm resources. [ Method ] 15 agronomic traits of 86 sour jujube germplasm resources were identified ,and 9 inter-simple sequence repeat (IS-
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Objective | The main agronomic traits and genetic diversity analysis results were studied to screen the excellent sour jujube germ-
i g 2 y y Ju) 13

SR) primers were used for genetic diversity analysis. [ Result] Through the comprehensive evaluation of 15 agronomic traits,5 excellent germ-
plasm resources were selected from 86 sour jujube individuals. A total of 20 polymorphic bands were amplified by 9 ISSR primers. The polymor-
phism information content (PIC) ranged from 0. 60 to 0. 81 with an average of 0. 70. Clustering analysis showed that the 86 sour jujube germ-
plasm resources could be divided into 2 groups at the genetic similarity coefficient of 0. 57,79 sour jujube individuals were grouped into class
A and 7 sour jujube individuals were grouped into class B. [ Conclusion ] This study provides a useful basis for the classification , identification

and variety selection of sour jujube germplasm resources.
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Fig.1 Frequency distribution of single fruit weight, fruit longitudinal diameter, fruit diameter, kernel weight, kernel longitudinal diameter,

kernel transverse diameter ,edible rate,fruit shape index and kernel shape index in 86 sour jujube germplasm resources
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Table 1 Analysis of fruit quality traits in 86 sour jujube germplasm resources
o)A S . A "
\ RIIE R s e N e ek
- PR Fruit Fruit IR EL iy Kernel -
miH . . o . Kernel Kernel Edible
Single fruit  longitudinal transverse Fruit shape Kernel N transverse
Ttem bt/ diameter diamet ind ight //a longitudinal diamet shape rate
Welg g lametler 1ameler mdaex We]b g diameter//mm 1ameler index %
mm mm mm
KA Max 11.37 32.36 26.42 1.49 0.87 21.30 11.00 2.55 95.00
f%/IME Min 0.99 12.50 12.01 0.82 0.19 8.28 5.84 1.07 69. 95
2% Range 10. 38 19. 86 14. 41 0.67 0.68 13.02 5.16 1.48 25.05
SEF{E Mean 4.11 21.62 19.47 .11 0.47 14.50 8.04 1.81 87.40
P2 SD 1.73 3.88 3.12 0.12 0.13 2.77 0.91 0.33 4.30
AR Z R CV /% 42.09 17.95 16.02 10. 81 27. 66 19.10 11.32 18.23 4.91
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Table 2 Comprehensive analysis of the taste of 86 sour jujube germ-

plasm resources

FRPER PEARS A Bk L4l
Taste character Description ~ Number//f5 Ratio//%

B B 16 18.6

Fruit texture Tk Jife 12 14.0

R 37 43.0

E 21 24.4

SRR il 1 1.2

Fruit thickness 28] 54 62.8

H 31 36.0

R b 29 33.7

Fruit juices i 54 62.8

% 3 3.5

SRR R 4 4.7

Fruit flavour i 24 28.0

BR &I 40 46.5

FHIR 17 19.8

i} 0 0.0

AN J 68 79. 1

Peculiar smell H 18 20.9
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Fig.2 Amplification products from 12 sour jujube germplasm resources using primer JISSR25 (A) and JISSR27 (B)
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Fig.3 Dendrogram of 86 sour jujube germplasm resources
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Table 3 Quality traits of five high quality sour jujube germplasm resources
FE G B RELYPAE PR vd B SIZ2 FHHE REHPE Rkt
COSZ 7 Single fruit Fruit longitudinal ~ Fruit transverse Fruit shape Kernel weight  Kernel longitudinal Kernel transverse
weight /g diameter//mm diameter//mm index g diameter//mm diameter//mm
US40 4.03+0.25 21. 66+0. 61 19.42+0. 63 1.12 0.39+0.04 14.40+0. 77 8.22+0.51
USs1 4.53+0.56 20.76+1. 11 21.46+0.95 0.97 0.39+0. 05 12.13+0. 62 7.87+0.54
Us60 3.87+0.71 22.79+1.38 18.76+1.43 1.22 0.41+0. 08 15.96+1.21 7.64+0. 65
US73 5.06+0. 63 25.35+1.07 20.93+1.08 1.21 0.54+0. 10 16.07+1. 14 8.52+0. 65
US86 11.17+2.77 32.36+1.91 26.42+1.59 1.23 0.56+0. 05 19.92+0. 98 7.90+0. 65
N A AR . o =3
i TR RRTL SRR R EETTS R
Kernel shape Edible rate ; S A : Peculiar
Code . Fruit texture Fruit thickness Fruit juices Fruit flavour
index % smell
US40 1.75 90. 33 B ol EZ R &
USs1 1.54 91.35 o i h B ¥
US60 2.09 89.34 U ol i THR 7
US73 1.89 89.24 W i Hr [i7Eii J
US86 2.52 95. 00 £ ik % AR x
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Table 4 The result of amplifying by nine ISSR primers

24K 317 SEPRT 1S Fr BRI R DS i SR e
Primer name Sequence (5'—3') Annealing Allele range Total number N umbel.‘ of polym- A4 PIC
temperature //C bp of bands orphic bands
JISSR11 GAGAGAGAGAGAGAGAC 50 550~600 2 2 0.73
JISSR24 CTTCACTTCACTTCA 50 400~750 3 2 0.67
JISSR25 ACACACACACACACACT 50 650~950 5 3 0.78
JISSR27 ACACACACACACACACG 50 450~950 3 2 0.69
JISSR43 AGAGAGAGAGAGAGAGTC 55 350~600 5 3 0.81
JISSR46 AGAGAGAGAGAGAGAGTA 55 400~750 3 2 0.66
JISSR47 AGAGAGAGAGAGAGAGGA 55 550~1 500 4 2 0.73
JISSRS5 GAGAGAGAGAGAGAGATT 55 200~400 2 2 0.63
JISSR66 CTCTCTCTCTCTCTCTAC 55 550~700 2 2 0.60
41t Total 29 20
SEYSH Average 3.2 2.2 0.70
RIS TR SRR 01 A A D e
R ASE Y A TR M B ARl I 2 U [13] Eiﬁfﬂﬁmﬁﬁk%n IS MANEEFN D] P - b

Fe B EIEAT B R A A0 0 Y IR A S . MRS 25 4> ISSR 5]
YIRY s 25 0L, S8R PIC (H iR = 19 4 4514 JISSR11 JIS-
SR25,JISSR43 F1 JISSR47 W] L) M 5 14 63 43 BR A Fh R W .,
DO S ARt T AR Shy R A o I U 65 2 ORI i P
53 HHlE

Sk

(1] dhiEa, FAGE. HRERE 2 [ M. et FRERRL R, 1993.
[2] skFMg. B SSR 5 IR DOSHE L REERT [ D ). #i2 : PHALARAAR}
FoR,2013.
(3] X7, R A EA PR 5 [ M. JUs: R ERl b, 2009.
[4] ISLAM M B,SIMMONS M P. A thorny dilemma:Testing alternative intra-
generic classifications within Ziziphus ( Rhamnaceae) [ J]. Systematic bota-
ny,2006,31(4) .826-842.
[5] ZHANG C M,HUANG J,YIN X, et al. Genetic diversity and population
structure of sour jujube, Ziziphus acidojujuba [ J]. Tree genetics & ge-
nomes ,2015,11(1) :809.
[6] FERPEEZGIAEE 2 AR T S]. 2 iR bifg: HIREEHEOR AR
£1,2006.3577-3579.
(7] TRE, TG ZRPE B s R e et R [ ] &
SRR ,2009,30(3) :348-350.
(8] SkHRFE WD 200, . B AT B iR e [T . it
,2008,29(9) : 174-177.
[9] £1i8, 2, 714 3. HPLC-ESI-MS" Sl a A X Bari b
o[ J]. HrERZ2%E, 2009,34(21) :2768-2772.
[10] AT, 77 1, 7 5d. Be R rh Ao v Bk E PRy SEBa PR [0 ). K
A ,2007,19(1) :4-5.

(1] BRAK, 2R, Bad B Rl oy M 2B E I R e R [ 1] HhIEE 2,
4412,2016,44(5) :84-86.

[12] [EH, FREE, 2V , . HPLC-DAD-ELSD JE[RIFHIUERL = i
SR BT AT B IS [T, 2005 AR, 2011,31(1)

[14] PSR, S22, T8, 4. BRI RS TR 2 e e 4>
BrlI ] II7afl A4, 2015,27(12) :29-32.

[15] SRR IR SSR 5 WP BBt e REEET D . i  PRALARE}
Bok,2013.

[16] JKIG ¢, FiARIE D4, 55, RS SSRIBELFEEMF[T]. 18
b4 ,2015,30(2) :150-155.

[17] ZIETKIEWICZ E,RAFALSKI A,LABUDA D. Genome fingerprinting by
simple sequence repeat (SSR) —anchored polymerase chain reaction am-
plification[ J ]. Genomics, 1994,20(2) :176-183.

[18] REDDY M P,SARLA N,SIDDIQ E A. Inter simple sequence repeat (1S-
SR) polymorphism and its application in plant breeding[ J]. Euphytica,
2002,128(1) :9-17.

[19] LIU M J,ZHAO J,CAI Q L,et al. The complex jujube genome provides
insights into fruit tree biology[ J]. Nature communications,2014,5:1-14.

[20] ZBR). BRI HR AR ORI R M. dbat: shEgO L H AR
#t:,2006.

[21] LIAN C L,WADUD M A,GENG Q F et al. An improved technique for i-
solating codominant compound microsatellite markers[ J . Journal of plant
research ,2006,119(4) :415-417.

[22] ROHLF F J. NTSYS-pc: Numerical taxonomy system. Ver. 2. 1[ M ]. New
York : Applied Biostatistics Inc. ,1998.

[23] BOTSTEIN D,WHITE R L,SKOLNICK M, et al. Construction of a genetic
linkage map in man using restriction fragment length polymorphisms|[ J].
American journal of human genetics,1980,32(3) :314-331.

[24] BRI VFAl—. BPAERRAR A SRR ], /rrdb s, 2011 (1) :49-
50.

[25] Plhk. BRI ot PR Mk (L D] A€ Tl ARy, 2008.

[26] Ef5E, Aber. BRI RN 1 SHREE )] #HuflRe,
2012,51(20) :4545-4548.

[27] EHHA. B4R 2w e R p e B [T . s E AL H, 2008
(1):55.

(28] SRS, FERZL, SRaess, 55, IR il A 1 5 A T 2 5 1Y
WEE ()], Hb2A4R,2017,34(6) . 775-777.

(k4% 50 W)

69 hy IR A AR, I 45 R A 1 T RIZE

AT IIE o

S E 3k

(1] W7l SRAERA R, S5 SR Rk 3 A < #h " TEZE AL FIFFE
sl ], PE 24,2007 ,34(4) :965-972.

[2] azde, 5ol %, B4, S YRR AT A AR S B R
WREIRIFST D], thi24,2006,37(8) : 1244~ 1247.

[3] PNAERD, FIocfe, XIEHE, & REDEIOEE SER AR L BT
SR ] 2R Rk, 2015,43(27) :17-20.

[4] ASUERS , F5lée, RAVAT, 5. AR MO TR = FE R R B 12
[J]. FEo5aRll R, 2016 ,44( 8) 1245-248.

(5] Sk 9, iidssr, B 2ZEL, 55, LED KT SRR = H =5 M Sh s 0 52
[T ). 22l Rl#,2016,44(29) 124-25,29.

[6] 2k, 550 A, 2. AN LED # MG IR kA= A
RIS T]. T ARl Rl 2014,41(14) :37-40.

(7] TV/IN%, ZE0, F4L, 5. LED PRIAIFME A AR S SR 52
MaLT]. FiEfl#4%,2016,32(6) 48-51.

[8] Zit iz, st PRRR AR AR AR RS TR SEma [ T ] Bk
+,2004(4) :36-37.

[9] XIScRE, A, ERESE, %5 RA LED St Rt A= S A= ATE 72 L Y
ML) ]. #i3E,2012(11) 163-65.



