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Table 1 Geographic information of wild jujube population in Ningxia
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o opulation Geographic 7K #/mm : ) o
Location ) . T Altitude verage average type of
coding coordinates Precipitation Soe i g A
evaporation temperature sdmplmg site
T I R 7 E 105°23'26"~105°23'40" e 11 3
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ST A LS E 106°31'45"~106°31'59" - 2111 24 aa - i
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BRI T B 2% R b o L9 E 105°57'08"~105°57'32" - . i 155 X BE
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ST an S 4 L10] E 106°21'22"~106°22'08 s 1 ooy T U5
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Zhongning Niushou Mountain 2V N 37°43'43"~37°44'03" 202.1 1122~1210 19471 7.6 Mountain
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Fig. 1 Distribution map of wild jujube
population in Ningxia

HAEFMRELRE £ RREHRUE
FHE R ZI]R (TBA) B @30 E N 5
(MDA) & 512 R F NBT i J5 2 0 52 #8 A Ak 9y
I A i (SOD) 3 HE* 5 SR FH @ ) K i 3k
(POD) 33 AL Pl 16 4 5 SR FH 58 A1 Wi i vk I
1 A SR CCAT) I PE 5 SR FH Bl = i v I 5 T
SR 5 R B b 0 T MR
ok O NaOH % W0 2 6 W A L &
USRI ek E R R C E R H
Jekr I (GB/T14899-94) & M A K L M- A 9
R 28, o6 i AL CYM]-C) I 5 i i
L5 L -0 BT R 1 I 5 2R S R I

1.2

B B9 % ] Microsoft Excel 2016 #F 47 %%
54081, F SPSS 20. 0, Origin 5 R &5 471
B 5453 #r .

2 HREAMN

2.1 AAH4ABMEMBREEETRESNT
2.1.1 vthREAEKRSH  HIK 2.3 4 7%,

5 B A R ACRPRE (Y S T AR 5 iy R Y A
TEREMEZER (Pypn=0.014<C0. 05, Puypupy =
0.011<20. 05) . Horr R 3 & W Fh e 1 o it 1 AR
A i o s K, 3 ) 266. 71 mm® F10. 079
g {H#Fkiﬂ@ n A o TR 5 I B AR 2 OR TP
A0 < N AL 5y i AR 280, 32 mm”®,
‘ﬂb@ﬁ@ﬂfﬁﬁlﬁ%ﬁ 0.141 g,

¢0 000

)
B: Ehabh
ACNOC‘G.
~0 § & 02\
000000

B2 AETFEBEMBEHRFRELL
Fig. 2 Comparison of leaf phenotypes of

different wild jujube populations
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Fig.3 Comparison of leaf area of different wild wild jujube

populations and cultivated jujube varieties
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Fig. 4 Comparison of fresh mass of single leaf
of different wild jujube populations

and cultivated jujube varieties
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Fig. 5 Comparison of fruit phenotypes of different

wild jujube populations
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Fig. 6 Comparison of fruit longitudinal diameters

of different wild jujube populations
and cultivated jujube varieties
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Fig. 7 Comparison of fruit transverse diameters of

different wild wild jujube populations
and cultivated jujube varieties
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Fig. 8 Comparison of individual fruit mass of

different wild wild jujube populations

and cultivated jujube varieties
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Table 2 Phenotypic variability analysis of different wild wild jujube populations in Ningxia

wz HLS LW ZN W
8 b e 22 e ] s " s y s .
ST b bRifE 2% R R g EZE BRER o WiEE TRRE ooy i BRERE o WiEE TR R
Index FHEC G dard Coefficient T IB Siindard Coefficient 7% Standard Coefficient 0 Standard Coefficient V% Standard Coefficient
Average Stnde CIENt )\ orage DLanda cient )\ orage Suenda cient \orage Sunda cient \orage Suenda icie
deviation of variation deviation of variation deviation of variation deviation of variation deviation of variation
iz

: 35 2 42 52
Longitu dinal diameter 12.670 8 0.153 5 0.0121 10.964 2 0.052 1

2
Bz 11.8854 0.1207 0.0102 9.5026 0.0452 0.0048 8.6373 0.1993

Cross diameter

LI

Single fruit mass

I A5

Fresh leaf mass

i

0.004 7 10.4555 0.2101

1.0280 0.0054 0.0053 0.5028 0.0085 0.0169 0.4238 0.0353 0.0833 0.9722 0.0729

0.0201 15.3553 0.1659 0.0108 7.2427 0.1619 0.0223
0.0231 15.1407 0.296 7 0.0196 6.8267 0.1812 0.0265

0.075 0.2914 0.0068 0.0233

0.0247 0.0038 0.1545 0.0452 0.0037 0.0814 0.0786 0.0043 0.0551 0.0572 0.0018 0.0318 0.0221 0.0011 0.0516

Leaf area 112.526 79.300 8 0.082 7 191.557 224.517 3 0.128 0 266.766 319.1604 0.071 8 153.816 3 5.806 7 0.037 8 253.343 715.996 4 0.063 1
T 495 R
Average coefficient 0.053 1 0.047 2 0.050 7 0.035 1 0.037 4

of variation
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LTSI BRI =B 2 (LR B RN > b O B
FRE > A= 1 LLRPRE . B rh T 4R B LR AR L
AU A RNEETN U O R T AR L B AR R
AR TY R A B AR Y 2 b T 4R Ll AR
(5. 99 mmol/g) KT 3 AR EE AL, H Ay 45 B A= Fl
BES TR A RN R i s i h
T/NA (9. 70 mmol/g) .
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Fig. 9 Comparison of leaf proline content of
different wild wild jujube populations

and cultivated jujube varieties
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Fig. 10 Comparison of malondialdehyde content in leaves
of different wild wild jujube populations

and cultivated jujube varieties
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Fig. 12 Comparison of leaf POD activities of
different wild wild jujube populations

and cultivated jujube varieties
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A Bp A A R CAT 3 1 fe I A0 2 b 77 4
B [119.19 U/(g » min) |, R H T im0 2 < R
HREA’[51.10 U/(g * min) ],

H1 2 3 AR, 2% b ORE B AR R AT A I = R
AR S A RO B R L 8. 5500 ~ 15, 544,
A S R JRE e R R R A A R L B/ Y R o
TOH BRILRR R s A Y S R e R RO,
0 4.3800~28.07% . A5 R B Em KK L TLH
HROLL AR 5/ B SR R SR LLSF AR FIRE 5 i T v
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B T RR R e/ O R R DR R

W5 A R At AR B AR AR AR S B K 2
MDA &, R 23. 69 % ; 48 5% e /N 1 2 0 /]
BRSO 1.93%,
2.3 AEAH4ABREAMHRERIFIEERRRIER
TRMESH

SRS P W A A R SN TR TR — A
AR RN 2 e E R H &, K 15
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Table 3  Variability analysis of physiological index of different wild jujube populations in Ningxia

i wz HLS LW ZN W
Population o 2 " . " ey " ey )
e gy RMEZE ESERE oy PRMERE BRRB o EXE BRRBC o MR BRI g WfERE ER R
kil R Standard Coefficient A Standard Coefficient A Standard Coefficient A Standard Coefficient T Standard Coefficient
Index Average S'nCd It A Verage Average R IRt A Verage ) ARA CHCIENt - 7\ (orage A0 cthicie
deviation of variation deviation of variation deviation of variation deviation of variation deviation of variation
fifi % #% Proline 13.214 2 1.9508 0.147 6 11.9206 1.6608 0.1393 17.094 7 2.657 0 0.1554 14.464 3 1.294 0.0895 8.9430 0.7645 0.0855
N . Malondialdehyde 11.637 1 0.5101 0.043 8 12.1111 1.0722 0.0885 8.8033 0.9565 0.1087 11.3900 2.9709 0.2608 5.9916 1.6819 0.2807
i AT % MBS Solublesugar 28,365 5 3.210 0 0.086 3 28.026 5 0.0528 0.0019 28.2080 0.0903 0.0032 28.0415 0.1972 0.0070 28.0880 0.5958 0.0212
POD 37.208 3 3.1988 0.086 0 29.3056 4.0508 0.1382 25.6667 1.5456 0.0602 33.1944 6.9855 0.2104 45.6111 5.3030 0.116 3
SOD 17.550 4 2.060 1 0.1174 21.793 1 4.1602 0.1909 33.954 7 10.648 8 0.3136 13.706 6 3.3208 0.2423 22.0214 6.3475 0.2882
CAT 96.604 728.2644 0.2926 58.6263 21.6416 0.3691 109.79 7 24.889 2 0.2267 83.4205 21.153 4 0.253 6 119.187 029.908 5 0.250 9
RRCE Y
Average coefficient 0.1290 0.154 7 0.142 5 0.194 8 0.173 8
of variation
[ 5] : ar~
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Table 4  Variability analysis of fruit quality of different wild jujube populations in Ningxia
A 2 HLS LW ZN ZW
foputation g X EREE y. X vy PR EREB . R ESRN g 15 R
i - Standard (oeﬁmem - Sta Standard Coefficient - Standard Coefficient N Standard Coefficient
Index Average Average Average i2nda iclent -\ verage Sianda Nt A verage
deviation of variation deviation of variation deviation of variation deviation of variation deviation of variation

AT P Solublesugar 37.626 0 0.0732 0.0019 41.489 2 0.0445 0.001 1 34.007 3 0.6230 0,018 3 43.2140 1,118 6 0.0259 42,1700 0.986 0 0.023 4
A HLAR Organicacid 3.3891 0.2675 0.0789 2.3774 0.2032 0.0855 20212 0.0418 0.0207 5.4337 0.5629 0.1036 6.1640 0.2052 0.0333
4tk % C Vitamin C 4.6210 0.0447 0.0097 4.0249 0.0489 0.0122 2.2459 0.0318 0.0142 3.3819 0.2908 0.0860 3.5762 0.0314 0.0088
T S R A
Average coefficient 0.030 2 0.032 9 0.017 7 0.071 8 0.021 8
of variation
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Fig. 16 Comparison of organic acid content in fruits
of different wild wild jujube populations

and cultivated jujube varieties
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Fig. 17 Comparison of vitamin C content in fruits of
different wild jujube populations and

cultivated jujube varieties
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Table 5 Analysis of average coefficient of variation groups

Jo 7 S P A R Y R SR S A A
0.5 B /0N 9 0 SR S AT M Y

X =m

i -1 S R A HEF
Population Average coefficient of variation Order
A4 0.080 6 )
HLS 0.090 2 3
LW 0.083 8 4
ZN 0.103 8 1
W 0.092 5 2
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Table 6 Euclidean genetic distance analysis of various population

FEE Population Wz HLS LW ZN A LWCZ TXYZ ZNXZ
Wz 0. 000 92.376 16. 464 156. 254 143. 316 144. 696 147. 603 147. 614

HLS 0. 000 44. 224 118.557 88. 466 206. 543 204. 853 203.914

LW 0. 000 88. 262 107. 405 284,724 286. 911 287.055

ZN 0. 000 31. 286 173.736 175. 039 174. 698

ZW 0. 000 276.092 278. 888 279. 320
LWCZ 0. 000 31,922 23.279
TXYZ 0. 000 12.513
ZNXZ 0. 000
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Analysis of Genetic Diversity of Five Wild Ziziphus jujuba var.
spinosa Populations in Ningxia

WANG Bo, YAN Liangliang and SONG Lihua

(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract Taking leaves and fruits of five wild Ziziphus jujuba var. Spinosa populations in Ningxia as
materials, the henotypic trait, fruit quality, and genetic diversity differences among populations were
determined and the genetic diversity of the populations was analyzed. Theresults showed that the av-
erage variability of the populations phenotypic traits was 4. 46 % , the average variability of fruit quali-
ty was 3.49% , and the average variability of leaf physiological indices was 15. 89 %, which indicated
that the variation of genetic traits in the fruits was small, but the variation of leaf was great. The or-
der of genetic variability among the five wild populations was Zhongning Niushoushan population>
Zhongwei Rizhaoshan population™ Helanshan Gunzhongkou population™ Lingwu Baijitan population
> Wuzhong Hongsibu population. From the cluster analysis it indicated that the three cultivated juju-
ba varieties were class I, Zhongwei Rizhaoshan population and Zhongning Niushoushan populations
were class II, Yinchuan Helanshan Gunzhongkou populations and Lingwu Baijitan populations were
class III, and the Wuzhong Hongsibao populations were class IV.

Key words Wild Ziziphus jujuba var. spinosa ; Population; Genetic variability
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