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Analysis on genetic diversity of four cultivars and wild species of Juglans regia in Xinjiang
ZHANG Hongxiang', ZHANG Mingli1’2’®, GUI Dongwei’, JIANG Li' (1. Key Laboratory of
Biogeography and Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumqi 830011, China; 2. Institute of Botany, Chinese Academy of Sciences,
Beijing 100093, China; 3. Cele National Station of Observation and Research for Desert-Grassland
Ecosystem, Cele 848300, China), J. Plant Resour. & Environ., 2017, 26(2) . 10-16

Abstract; Taking four cultivars (including newly cultivar of * Wenl185’ and ‘ Xinxin2’ and old cultivar
of ‘Xinfeng’ and ‘Za343’ ) of Juglans regia Linn. planted in Xinjiang region and wild J. regia grown in
Gongliu Wild Walnut Nature Reserve as research objects, the DNA fragment sequences of psbK-psbl
interval of cpDNA and COX2 intron [ interval of mtDNA, and ITS and ETS intervals of ntDNA were
comparatively analyzed, and their MP, ML and UPGMA phylogenetic trees were analyzed. Otherwise,
based on SSR molecular marker results, their genetic diversity indexes, UPGMA phylogenetic tree and
genetic cluster were also analyzed. The results show that there is no base variation of fragment sequences

FE B HA: 2016-08-30

ELTA . HEBER T ZOLW H (XBBS-2014-18) ; H ERME B AL IR 55 431X (STS) 3T H (KFI-SW-STS-176) 5 H 8} 2 5 P58 2 5630
H (XBBS-2014-12) ; E5% A SRR 454 BE B H (31500271)

EHEE A RERE(1986—) , B E I, B BhBEHF 5 5, 28N R 0 IR 5 R B 5T

aﬁ{ﬁ’ﬁ:% E-mail; zhangml@ ibcas.ac.cn



TREHE, S HTIRARZHE 4 AR e B A ) B AR AR AT 11

of cpDNA and mtDNA among wild species and four cultivars, while there are three base variations of
fragment sequences of their ntDNA, but there is no base variation among four cultivars. Taking J.
hopeiensis Hu as an outer group, the cluster results of MP, ML and UPGMA phylogenetic trees
constructed based on above four DNA fragment sequences are identical, all appear that four cultivars are

clustered into one group, while wild species and J. hopeiensis are clustered into independent group,

respectively. The observed heterozygosity, expected heterozygosity and fixation index of wild species are
0.383, 0.448 and 0. 153, respectively, and the above three genetic diversity indexes of four cultivars are
0.428-0. 576, 0. 423-0. 619 and —0. 043-0. 234, respectively. The results of UPGMA phylogenetic tree
based on SSR molecular marker results and genetic cluster with cluster number of 5 both show that wild
species and cultivar © Wenl85’ are independent group, respectively, and cultivar ‘ Xinxin2’ and

‘Xinfeng’ are one group, while cultivar ‘Za343’ is also an independent group, but it has a closer

genetic relationship with cultivar ‘ Xinxin2” and * Xinfeng’. The genetic cluster results also show that
cluster number of 3 is more suitable for defining the cluster status of cultivar ‘Za343’ | right now, it is
one group with cultivar ‘ Xinxin2’ and ‘ Xinfeng’ . The result of comprehensive analysis indicates that the

genetic difference among four cultivars of J. regia is small, and in general, the genetic diversity of old

cultivars is higher than that of newly cultivars. In addition, there are obvious genetic differences between

wild species and cultivars, meaning that genetic diversity of germplasm resource of J. regia might

decrease gradually during breeding or cultivation processes, and the wild species can provide natural gene

pool resource for molecular breeding of J. regia.

Key words: Juglans regia Linn.; wild species; cultivar; genetic diversity; DNA fragment sequence;

SSR molecular marker

itk ( Juglans regia Linn.) X458k, 8 $Hk )R
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SSR 43 FHRic /AT, 78 SSR 43 FAric 4 Rl L E 1T
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1.2.1 ABEAYE DNA #3ER ARBARR B2 ik e
TR R 24 50 mg, R CTAB 3£ $2EUT R Hr )
FER 4 L DNA

1.2.2 DNA K BRI G5 & Fa o pr B HRLRE
PLIEE 5 A~ HRR AL 4 5 DNA B0, X mtDNA ()
COX2 intron I [X[d] cpDNA 1] psbK —psbl X [6] DL
nrDNA % ITS F1 ETS X [A]f#) DNA F BEF 51T PCR
PR PR R BRT N 30 WL, B A R A LAk 2
AYFY B AR P Y 4% IR Zhang 251 (0 S E 52, 4 A
DNA J By s 51 e 50 W3 1, X418
JJifi DNA Bt 4700 % 8 A S s e 5 i 47 T
R IEFN Clustal X Xt ™ 341384589 DNA K B4
A & GenBank %t iE JE ( GenBank % ¢ & A
KY809038 % KY809057) ,

*1 ATHEZ4FERTN 1AV EMAE DNA F BRI S5 9F5

Table 1
in Xinjiang

Sequences of primers used for amplifying different DNA fragments of four cultivars and one wild species of Juglans regia Linn.

DNA R B

BIYF5)(5—3")  Primer sequence (5'—3")

DNA fragment

1EM 5|9 Forward primer

JZ 51 % Reverse primer

COX2 intron [ [X[d] COX2 intron I interval
psbK—psbl X [A] psbK-psbl interval

ITS [X[&] ITS interval

ETS X [#] ETS interval

GTTTACTATGGTCAGTGCAGTG
TTAGCCTTTGTTTGGCAAG
AGAAGTCGTAACAAGGTTTCCGTAGC
GTATGCAACACAGGAACCC

CCGCTTAAGCTTCCCCGGTT
AGAGTTTGAGAGTAAGCAT
TCCTCCGCTTATTGATATGC
GGTATTCGGATGATGTTGGC

1.2.3 SSR o FARIT AT MRARAHE SO %
P SSR 314, 2t BB, A e ) AT A L
BHY R 5 X SSR 519, IFAET WP S B 57 i
MZOEES , #5195 I %% 2, MK ETA Rk
SLPRZH 3 DNA BES 4> BIEAT PCR §7 19, 14k 2 24

TRF 30 L, & 3G 1A R 1 FLAACZH 43 F4 3 P P o
8 Zhang 55" (1 Z - 56 1, X BT A 4 48 H ) DNA
FrBa AT, IF 38 33 GeneMapper %K 44X % 1) ¥
FIHATHLIE

K2 BFEEZMk 4 N EE R 1 DB ER SSR £ FHRiE T HIS| 9 E 5

Table 2 Sequences of primers used for SSR molecular marker analysis of four cultivars and one wild species of Juglans regia Linn. in Xinjiang

GIL7E R

S5I1YIF51(5'—3')  Primer sequence (5'—3")

Primer code

EM5 |4 Forward primer

JZ 17514 Reverse primer

WGAO001 ATTGGAAGGGAAGGGAAATG
WGA004 TGTTGCATTGACCCACTTGT
WGAO032 CTCGGTAAGCCACACCAATT
WGA321 TCCAATCGAAACTCCAAAGG
WGA376 GCCCTCAAAGTGATGAACGT

CGCGCACATACGTAAATCAC
TAAGCCAACATGGTATGCCA
ACGGGCAGTGTATGCATGTA
GTCCAAAGACGATGATGGA
TCATCCATATTTACCCCTTTCG

1.3 HELERSH

B, FETIE ) DNA B By 9086 2 8k 4 A4~
BT S AP AD 1A A R A R AR AR R R, DA
R (J. hopeiensis Hu) A FREHE, LTI € ) 4 1
DNA FBeJF 50508, 8 FH MEGA 6.0 2™ R A
MP ML Hl UPGMA 3 FJ5 gl KGR B R, IFRH]
B R 30 A e S R, R ITE

1 0007X ,

HT SSR 7 FAnic 4 2R, 15 ] GenAlEx 6.5 &
PEV R AR Rk 15 P R A R g A R
FEER, G4 22 S S BE DR B UL 2 5 B JBTER R 5 B
IR 2 FE 250 AR 4 SSR 43 F b 10 B TH AN [ A b
6] B3 L FE B 33 1] MEGA 6. 0 28 UPGMA %
GEREW,
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WALHEES  Genetic distance

1. “J& 1857 “Wenl85 ; 2. “Hr#r 27 ‘Ximxin2’; 3. ‘HFE>
‘Xinfeng’ ; 4. ‘¥L343° ‘Za343’; 5. BFAEFP Wild species; 6. JFRIZAk
Juglans hopeiensis Hu. BA~4332 19 3 D EH AR kAL R MP ML il
UPGMA R %% B W 09 84 3 3% % Three datums above each branch
successively indicate bootstrap values of MP, ML and UPGMA
phylogenetic trees.

E1 £TF 4 DNA RERFIIRIFEZE 4 N RIERF1AFE
MHREREN

Fig. 1 Phylogenetic tree of four cultivars and one wild species of
Juglans regia Linn. in Xinjiang based on four DNA fragment sequences

R3 OHEZM 4 DBIERTA 1 AEFEMEE S HEEIEBELE (X£SD)

Table 3 Comparison on genetic diversity indexes of four cultivars and one wild species of Juglans regia Linn. in Xinjiang (X+SD)

%S SR K WL 275 2 A B [ 2 TR AR
Code" Allele number Observed heterozygosity Expected heterozygosity Fixation index
1 24 0.428+0. 184 0.423+0. 121 0.074
2 24 0.576+0. 159 0.539+0. 074 -0.043
3 17 0.555+0. 148 0.569+0. 094 0. 103
4 16 0.516+0. 125 0. 619+0. 086 0.234
5 18 0.383+0. 078 0.448+0. 076 0.153

D1, ‘¥R 185 “Wenl85 ; 2: “Hr#i 2’ ‘Xinxin2’; 3: “HiF’ ‘Xinfeng’ ; 4: ‘343" Za343’; 5. ¥fLEFP Wild species.

A1 3 A DL SER A A R O 1857 AN BRT 2 1Y
NN Z Y0 24 2R LBl BT R 4L

HAY 3 AN HR s SRR A R 8] 5 FE R o TR, H
W, FL 3437 9 B FR B (0. 234) AR FR AT BT

343 AR SRR 4300 R 17 Fi 165 BE AR Y
EEREE R, R 18, HET 20 M A A R A
(0. 576) B AE PG (0. 383) , < Hr " A< 4L 343°
v T ¢ R 1857 B ¢ FL 343 MBI 2 5 B i
(0.619), ‘¥ 185 £k (0. 423) , S d A1 Brfr 2°
v, AR ARG < BB 2 R 2 F8 5 -0. 043,

FWZ (4350 0. 153 A1 0.103) , Ui HH < L 3437 |
B R AR A A A i KO I A8 BB AR
2.2.2 UPGMA 2% ZF®u4#  HT SSR 7 Fhs
TORIEE A BT B A B 4 A AR BT SRR 1 A B AR Y
UPGMA REGEKEM LK 2,

& 2 BT AEA ) UPGMA RSk B b B
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Fig. 2 UPGMA phylogenetic tree of four cultivars and one wild
species of Juglans regia Linn. in Xinjiang based on SSR
molecular marker
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Fig. 3 Analysis on cluster of four cultivars and one wild species of Juglans regia Linn. in Xinjiang
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Fig. 4 Genetic cluster results of four cultivars and one wild species of Juglans regia Linn. in Xinjiang with cluster number of 5 (A) and 3 (B)
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