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Abstract: The elucidation of resources pertaining to the Chimonanthus praecox varieties and
the establishment of a fingerprint serve as crucial underpinnings for advancing scientific inquiry
and industrial progress in relation to C. praecox. Employing the SSR molecular marker
technology, an exploration of the genetic diversity of 175 C. praecox varieties (lines) in the
Yanling region was conducted, and an analysis of the genetic diversity among these varieties
was carried out using the UPDM clustering method in NTSYSpc 2.1 software. We analyzed the
genetic structure of 175 germplasm using Structure v2.3.3 software based on a Bayesian model.
General linear model (GLM) association was utilized to analyze traits and markers. The genetic
diversity analysis revealed a mean number of alleles (Na) of 6.857, a mean expected
heterozygosity (He) of 0.496 3, a mean observed heterozygosity (Ho) of 0.503 7, a mean genetic
diversity index of Nei’s of 0.494 9, and a mean Shannon information index of 0.995 8. These results
suggest that the C. praecox population in Yanling exhibits a rich genetic diversity. Additionally, the
population structure and the UPDM clustering were examined. In the GLM model, a total of fifteen
marker loci exhibited significant (P<0.05) association with eight phenotypic traits, with the
explained phenotypic variation ranging from 14.90% to 36.03%. The construction of fingerprints
for C. praecox varieties (lines) was accomplished by utilizing eleven primer pairs with the highest
polymorphic information content, resulting in the analysis of 175 SSR markers. The present study
offers a thorough examination of the genetic diversity and SSR molecular markers of C. praecox in
Yanling, and establishes a fundamental germplasm repository of C. praecox, thereby furnishing
theoretical underpinnings for the selection and cultivation of novel and superior C. praecox
varieties, varietal identification, and resource preservation and exploitation.
Keywords: Chimonanthus praecox; germplasm survey;
fingerprinting; simple sequence repeats (SSR) marker
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Table 1 The sequence of the 21 primer pairs screened

Primers Base sequence (5'—3") Base sequence (5'—3") Output (bp)
Locus5 AAGAGGAAGAGGAAGAGGAAGTG TAGCTGCTGAGAGTAAGACCACG 124-136
Locus6 AAGAGGAAGAGGAAGAGGAAGTG CCTTAGCTGCTGAGAGTAAGACC 128—-140
Locus8 ACCAACAAAACAACGATGAGAAT TATCCGAATTCCAATTCCTCTCT 118-127
Locus31 ATGTATAGCAGTATTTTAGTATCA TATTTTGTCTTGGTTATCAT 112—-138
Locus63 GAACCGTCGGATGAAGAAGATG CAGATGCCCCCACTACCCTATT 275-281
Locus65 CTGCTCGCAAAGATAACG CCTAACTCGGAGCACATACT 373-397
Locus66 AGCTGCTGAAGGAGGAGAAG TTGGAGACGGCGAAGTGG 228-243
Locus67 CGCCGCCCGATTTCCTCC CGCCTGCCTATACCTTTGATTG 291-329
Locus71 GTGTGCGACGTGGGTGTT GGCGATTTCTGTTTCCTTTCT 255-258
Locus76 TCTTCTCCATTTCCTTCACAAAA TCTGTGTACTTTCTCATTTCGCA 118—156
Locus77 ACCAACAAAACAACGATGAGAAT TTCCTCTCTCCTAGCCCTTATGT 105—-133
Locus78 ATTGTAACCATGGAAGGAGGAAC TGAAGCATCAATCATAGCAAATG 117-283
Locus79 ATCAATTTTGACTTGTAAACGGC TGATCTGCGCAACAAAGATAAAT 126—174
Locus80 GTTTTGGTAGCGTTTGGTTAGTG AACCTTCTTCATACTAGCCTCCG 168—200
Locus93 TCGGAGTATTACATTCCCTCTTG GCAATACATACATGCACATAGCC 117-121
Locus106 ATCGGGTTTAGCAGACTTAGCTT ACTTTGAAAGATTCACACTTCCG 169-175
Locusl16 AAGTCTCATCTCCAATATGGGGT TGAGAATCATGTTGAGAGTCAGG 154-164
Locus119 ACCACTGTGAGTTGTTCGTTTGT GGCAACACTCAAACGAATTTTAC 140—-142
Locus122 ACTTAATGGGCTTTTGTTGGTTT TGAAAAGGTTGGATTGTTTATGG 132—-134
Locus144 TTCAAAGTAGCTCAAGCATTTGTC AGTTGGTCATGCGATTCAAAAT 123-151
Locus155 TATTGTCCCAAGCTTTCTTTCAA TCCATCAGATCCAATAAGTACCG 164-184

TIHHAZEF 538, S%0 Length of burnin period
BN 5000, Number of MCMC Reps after burnin
W 50 000, ¥ K N 1-10, Number of
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Figure 1 Capillary electrophoresis of locus80 primer in six samples (‘Huti Hongsi’ ‘Yinpan Zi’ ‘Saihong’

‘Bingzhan Hongxin’ ‘Jindian Zi’ and ‘Baibei Zuixin’).
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®2 SSRURETMEEE
Table 2 Polymorphism information of SSR loci

Primer Na Ne 1 Ho He H PIC

Locus5 3 1.704 8 0.723 8 0.5854 0.414 6 0.413 4 0.366 4
Locus6 3 1.638 9 0.679 7 0.609 1 0.390 9 0.389 8 0.343 2
Locus8 4 1.8336 0.772 7 0.544 1 0.4559 0.454 6 0.389 4
Locus31 5 1.0532 0.150 8 0.949 3 0.050 7 0.050 5 0.050 7
Locus63 3 1.593 0 0.666 1 0.626 7 0.373 3 0.3722 0.3335
Locus65 9 3.208 3 1.5363 0.309 7 0.690 3 0.688 3 0.661 8
Locus66 4 2.802 6 1.140 6 0.3550 0.645 0 0.643 2 0.5803
Locus71 2 1.9535 0.6812 0.5105 0.489 5 0.488 1 0.369 0
Locus67 14 3.276 5 1.5939 0.3032 0.696 8 0.694 8 0.653 9
Locus76 13 3.148 3 1.513 8 0.3157 0.684 3 0.682 4 0.647 6
Locus77 4 1.8419 0.775 5 0.541 6 0.458 4 0.457 1 0.3911
Locus78 26 5.3592 2.2959 0.184 3 0.8157 0.813 4 0.8015
Locus79 10 2.8453 1.3172 0.349 6 0.650 4 0.648 5 0.593 0
Locus80 11 3.3275 1.558 6 0.298 5 0.701 5 0.699 5 0.664 8
Locus93 3 1.241 8 0.3659 0.804 7 0.1953 0.194 7 0.178 6
Locus106 3 1.522 6 0.626 9 0.655 8 0.3442 0.3432 0.3106
Locusl16 4 1.556 3 0.6515 0.6415 0.358 5 0.357 4 0.3157
Locus119 2 1.4336 0.479 9 0.696 7 0.303 3 0.302 4 0.2570
Locus122 2 1.507 7 0.519 6 0.662 3 0.3377 0.336 7 0.279 8
Locus144 10 3.3552 1.4899 0.296 0 0.704 0 0.702 0 0.6553
Locus155 9 2.947 1 1.372 4 0.337 4 0.662 6 0.660 7 0.604 4
Mean 6.857 2.340 5 0.995 8 0.503 7 0.496 3 0.494 9 0.449 9
St.Dev 5.842 1.049 0 0.5373 0.200 5 0.200 5 0.199 9 0.1929
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Figure 2 Distribution of delta K values for structure analysis (A) and population structure diagram (B) in
Chimonanthus praecox.
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Figure 3  Cluster analysis of 175 Chimonanthus praecox varieties.
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Figure 4 Two-dimensional principal component analysis of 175 Chimonanthus praecox germplasm resources.
1—175 corresponds to the 175 C. praecox varieties in supplementary Table 1.
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Table 3  Fingerprints of 175 Chimonanthus praecox resources
No. Cultivar SSR fingerprinting No. Cultivar SSR fingerprinting
1 “Xiao Qinkou’ WWIJIIDGBBLLCCCCACBBCDCD |89  ‘Guifei Zuijiu’ WWCCDDGGLLCCDDAABBDDDD
2 ‘Jinzhu’ GWBCEEAABCCCDDAABBDDDD |90  ‘Yuwan SWBIJCDBIBCBCCFAAAABDBD
Zanghong’
“Yanbai’ WWBBDDBGBBEECCCCACCCCC |91  ‘Sai hong’ KWBDDFGGBKBBCCAABCDDDD
4 ‘Jin Qingkou’ WWBJIDDGGBBEECCCCAADDDD |92  ‘Xiangya Hongsi” NWBCDDGGCCCCDHABABBDBD
‘Feng Feiwu’ CIBDEIDDBBBCCDDDAACDCD 93  ‘Zhuang UWDECHAEBFABDHAABDCDCD
Yuanzhong’
6 ‘Luanbei Jinwan’ KWJJDDGGKLFFDDCCBBDDDD |94  ‘Juanyun’ CVCJDDBBBKCCDFACABDDDD
7 ‘Zaola’ CGBBFFBGBKAADDACBCDDDD |95  ‘Husw’ WWBCDDGGCCCCCDAAABDDDD
8 “Yin Qingkou’ WWDDDDGGBBEECDCCBCDDDD |96  “Yu Linglong’ WXBCEEEEBCBCEEAABCDDDD
9 ‘Dahua Donglii’ NNJIBBBGBCCCCCACBCDDDD 97  “Yinhe’ COBJDFBBBCDECDAAABDDDD
10  “Jinpan’ CNBCDEBEELJKCDACACDDDD 98  ‘Fenmian CCBBDFBGBCCCDDCCAADDDD
Hanchun’
11 ‘Changban KNBDCCBEFFCCDDCCBCDDDD |99  ‘Suwan Ziban’ NNBBDDBBBBCCDDCCAADDDD
Yinzhan’
12 “Yangguang’ WWBIDDBBBBCCCCAAAADDDD | 100 ‘Jinwan Qianban’ CWBDBDBBCCCCDDCCACCDCD
13 “Jinzhong Suxin” TWCDBDBGBBBBDHAABCBDBD | 101 ‘Bingyan’ WWBBDGGGCCCCCCCCBCDDDD
14 “Yuhu Bingxin® WWDDBBGGBBCCCDCCBCCCCC | 102 ‘Maonao’ GGJIDDGGBCAADDCCBCDDDD
15 “SuYuwan’ WWBBDDBBBBCCCCCCBCDDDD | 103 ‘Huang Denglong’ CCBBDDGGCCCCDDAABBBDBD
16  ‘Baixue Gongzhu’” WWDJDDBBCCEECDACBBDDDD | 104 ‘Daiyu’ PWBBDFAGBCCCDDCDBBCDCD
17  ‘Baihua Suxin® WWBDCDBGBBCCCDCCBCCDCD | 105 ‘Huanghe’ PWIJCFBEBBBCCDBBBDCDCD
18  ‘Dahua Suxin’ GWBBBDBGBLDEDDACBCBDBD | 106 ‘Jin Zifeng’ CGBBDEGGCCCCCCAABBDDDD
19 ‘Liwan Suxin’ CCBBCDBBCCEEDHAAAACDCD | 107 ‘Danzhuang Liilei’ MYBCEEBBCIBBCCBBACCDCD
20 “Waigang’ CWBJDDBBBBEECDCCBBDDDD | 108 ‘Duobei Yunjuan® WWBBBDBGBBCCCDCCABDDDD
21 ‘Qinkou Suxin” WWDDGGBGDFDEDDCCABDDDD | 109 ‘Hongxin Bozhou” GLBBCDEGCFCCFGCCAACDCD
22 ‘Jinbei’ WWBIDDBGBLCCCDCCABDDDD | 110 ‘Feihuang’ WWBBCDBBEEEEDDCCBCCCCC
23 “Jin Zhonghuang” CWDJBDBGBCCCDDCCACDDDD | 111 ‘Youbao Pipa’ EGBBBBBEBBCCDDAABCBBBB
24 ‘Huangjian’ NNBBDDBGBFBBDDCCACDDDD | 112 “Shi Baban’ WWIIDDBGCLCCCDBCBBBDBD
25 ‘Xuhe’ KKBDFFBBBBEEDDCCACDDDD | 113 ‘Juanbei Yunxin® WWIJJCDBGBCCCDDCCBCDDDD
26  ‘Duobei Suxin® GWJJIGGBGBBCCDDAABBCCCC 114 ‘Sihong Danyu’” = CCBBDDBGBLEECCCCABDDDD
27  ‘Guanghui’ WWBIDDBBBBEEDDCCAADDDD | 115 ‘Feiyan’ GNBBCDBGEKEECDCCAADDDD
28  ‘Jinbei’ WWIJIBBBBBBEEDDCCBCBDBD 116 ‘Qingwu Feiyang’ JJBHCDBBCCEEFGCCAACCCC
29  ‘Changbei Suxin” NNBBDDBBBBCEDDACBBDDDD | 117 “Yupan Hongrun” WWBBDDGGBLCCDHABBCDDDD
30  ‘Feicui’ JINBBGGBBCCCCCDCCAADDDD | 118 ‘Lingdang’ GTJIDGBBBCCCDDAAACDDDD
31  ‘Dahua Bozhoww CWBBCDBBBBCCCCCCBCCCCC | 119 ‘Chuniao WZBCDGGGBCCCCHACABDDDD
Chuchao’
32 ‘Lithua’ CCDDCCBBBEEECCCCBBDDDD 120  “Jinlii Zuihua’ WWBIDGBGBBDECDCCBCDDDD
33 ‘Juanbei Suxin” CWBJDDBBBECCCDCCACDDDD | 121 ‘Jinyu WWDJCGBGCEBBDHBCBBBCBC
Hongzhuang’
34 “Jin Houshi’ KWIIDDGGBECCCDBCBCBDBD 122 ‘Biyu Xiuhua’ NNBBDDGGCLEEDHCCBCCDCD
35  “Jin Pifeng’ WWBDDFGGBBCCCDAABCBBBB | 123 “Yu Jiaorong’ WWDDGGGGCCCCCCACBBCDCD
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36  ‘Jianbo Suxin’ JXBDCDBGBBCCDGABBCCDCD | 124 ‘La Hongsi’ WWBBCDBBBBBBDDBBBCDDDD
37  ‘Bingyw’ CCBBDDGGCCCCCCCCBCCDCD | 125 “Xin Guifei’ LLJJGGBBCCCCDDBCABDDDD
38  ‘Jindie’ WWBCDDGGCFBBDDCCBBDDDD | 126  ‘Juanlian Xinyun’ CCDDDDBBKKEECECCAADDDD
39  ‘Huang Yuqiu’ NWBBCCBBBBCCCCCCACDDDD | 127 ‘Zhaoxia’ OWBICFBBABACCHAABBCDCD
40  “Yuzhong’ WWBBDGBGBBEECCCCAACDCD | 128 ‘Liaoban Yiran> ZZEECDEEGGDDDEJIBBCCCC
41  ‘Diaozhong WWIIDDBGBCCCCCCCBCDDDD | 129 ‘Changbo Hongsi” HRCCCCADBBCICDBBBCCDCD
Suxin’
42 ‘Jiang Nanbai’ GGJIIIBBCLCCCDAAAADDDD 130 ‘Jinpan Yurui’ WYIJCCDFBIHHCDCCABCDCD
43 “Yang Zhouhuang” CCBBDDBGBCCCCDACAADDDD | 131 “Jinlian Hongyu’ BEBBCDEEBJHHCCCDBCDDDD
44 ‘Su Foshow’ WWIIDDBGEECCHHCCBBCDCD | 132 ‘Huangyan PPBBDDDEAAEECCDDCCCCCC
Danxin’
45 ‘Jusw’ LWIJIDDBGBCEECCACABBDBD 133 ‘Mohe’ EOJKDDAFBBBBCDBBBDDDDD
46  ‘Huangyan WWDDCDGGBBCCDFBBAACCCC | 134 ‘Taiyang’ OOBBBDAFBBBBCDAABDADAD
Wansu’
47  ‘Qianhuang WWBBGGBGCCEECCCCABDDDD | 135 ‘Qiyan’ GOBJBGABBBDDCDBBABCDCD
Wansu’
48  ‘Xiaguang’ GVBCCEEGABBIJCEAABCDDDD 136 ‘Mohong’ TTBBCDAABFCCCCAEBCCDCD
49  “Yin Gouya’ YYFFBDBFBBAADEFFBBDDDD 137  “Yanchi Xiayi’ UYBBCFFGBDDEAEACBBCCCC
50 ‘Ningmei Yilan MMBBDDABBIBCEEAAAACCCC | 138 ‘Yin Panzi’ EPBIDEDJAMEECIDGBCCDCD
51  “Yinhong’ TVABCDBFAICCDDAABDDDDD 139 “Zaohong’ DEBJCDBDAMCCCDEEACDDDD
52 ‘Liizhua Qianyun’ YYBHDDDGBBCCEEAAAACCCC | 140 ‘Xiaohua’ GWBBEEEEAABCDEAABCDDDD
53  ‘Ehuang Xiaguan’ ACHHBDFGBBBBCCCCAADDDD | 141 ‘Xiaojing ERABBDBFBBBCADDFADCDCD
Nongnei’
54 “Yunbian hongsi” TYABCCBGBBEFDDCCADCDCD 142 ‘Qingwu GGCCFFAGBBCCCIAABDDDDD
Hongniang’
55  ‘Zixin Qingko’ WWBJDGGGBCCCCDACBBCDCD | 143 ‘Bingzhan GPBBDGEFBBBBBEAABCDDDD
Hongxin’
56 ‘Bing Huanghou’” GPBBDFFGCCBBDDAABBDDDD | 144 ‘Baibei Zuixin® WYAJCDBGABCDCCAABCCDCD
57  ‘Feilian’ TYBIDHGGBCAACCBFABDDDD 145 ‘Moji’ AQBGCDAEBCEFFHAABBCCCC
58 ‘Mo Gouya’ BBBJDFABCLCCADBCBBDDDD 146 “Yaochi Xianzi’ FFBEAFCCBBGGCEEEACCDCD
59  “Yuzan’ QTBIJCFFGBBBBCCACABCDCD 147  “Yinzi’ CEFJCDBBBBDDCDAAABCCCC
60  ‘Jinman Siyun’” GWBBDDBGCMBCCCACBCDDDD | 148 ‘Mozhong’ GPBBDFAEBCBBCDAABCDDDD
61  ‘Hefeng Lixiu’ TWBBDHBBBLBBBEHHBBDDDD | 149 ‘Jin Dianzi’ CWBBDDBGCKBBCHCCBCDDDD
62  ‘Ehuang Hongsi’ CCBJDDBGBCACCDACBCDDDD | 150 ‘Hongxin Tuer’ CWBIDGBGBCCCCDABABDDDD
63 “Jinbei Huangrui’ WWBJDDBFCCDDDDCCBBCDCD | 151 ‘Jin Jianzhou’ GWBBCDGGCCCCBDCCBBCDCD
64  ‘Xiaojia Biyu’ EGCGDEFFBMCCDEAABCDDDD | 152 ‘Zi Yuzhan’ EGBBCCDEBDDHCDAFBCCDCD
65  ‘Huangban’ WWBBDDBBBCCCCCAABCDDDD | 153  ‘Gouya’ RTDJCEDGCLBEACBCCDCDCD
66  ‘Luanbei WYBBCDEFBICLDDADBCDDDD | 154 ‘Mozhong WWDDDFBHBBBBCCEEADCCCC
Dianyun’ Dianjin’
67  ‘Jinhuang’ UWBCCDBGBCCCDDCCBBDDDD | 155 ‘Jin Panzi’ TWBBDDEGABCMFGACAABCBC
68  ‘Jinzhong GGCCCDBBBBCCCDAABBDDDD | 156 “Jinlong Zixue’ = WWBFDDBBCCBBDDBCBCDDDD
Yunjian’
69  ‘Yanzhi’ OQAJCEAFBBBEDFDDBDDDDD 157 ‘Jinjian Hongxin® GGBBDEBGBBCEDDCCABCDCD
(52%)
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70  ‘Jiaorong’ CCBHEGBGBKDEDFCDACCDCD | 158 ‘Zixin Rumeng’ EQCECDAEFJEIFFFGBBCCCC
71  ‘Jinhe Ziwen’ WWBBDDGGBBEEFFCCAADDDD | 159 ‘Bingling MTDDIICCBBCCDDFFBBDDDD
Huanxiao’
72 ‘Danzhuang PWCFBBFGCFAHDDCCBCCDCD 160 ‘Kouhong’ GGAADFBBBBCCBDAABBCDCD
Huangyan’
73 ‘Suyi Danzhuang” PWBGDDFGBLCCDEAABCDDDD | 161 ‘Bingling’ EEEEEEDDBBFFDDBCBBCCCC
74  ‘Jinwan Baoxin’ TTBJCIBBBCBCCDACABDDDD 162 Jinzhan Hongxin” EGDHCEBDBNCCDDAAABCCCC
75  ‘Huti Hongsi’ KKCIDDGGFLCCDDACACDDDD | 163 ‘Yuguan’ WWIJIDDFGCCCCDDCCACCDCD
76  ‘Hongyun NWCIDGBGCKCCCCACAACCCC | 164 ‘Luoyang’ TTCIDDFGCCCCCHACBBDDDD
Changbei’
77  ‘Jinqing Tanxiang” GGJJIIEECCCCDDCCBCDDDD 165 ‘Xiaran GWDJBCBGCKCCDGAABCDDDD
Huangyan’
78  ‘Jin Zhanhua’ CCCJDDBGCCEECDCCBCBDBD 166 “Yanguo Qingxue’ NWBBGGBGLLCCDDCCBBCCCC
79  ‘Hongxia’ WWBIDDFGBCCCDDCCBBDDDD | 167 ‘Jianbei Hongxin® NSABBCGIACBBCGBBBBBCBC
80  ‘Jinwan Tanxiang’” KWJICDBGBBCCCCCCBCDDDD 168 ‘Jinwu Cangjiao° LWBICDBBCEAACDABBCCDCD
81  ‘Jindie Qianyun’” NWBDBCGGBECCCCCCBBDDDD | 169 ‘Jianzi’ CCBBDEGGBBCCDGBCBCCDCD
82  ‘Hongfo’ CCBCDDBBCCCCCCCCBCCCCC 170  ‘Juanlian Jinbei” GWBJCDFGBCACDDCCBCCDCD
83  ‘Huangpan CCCCDDBGBLCECDCCBBCDDD | 171  “Yucai’ WWBBDDBBCCEEDHCCBCCDCD
Hongsi’
84  ‘Jinxiang WWBJFGBBCLCECDBCBCDDDD | 172 ‘Chushui Furong” KWBBGGGGCCCCFHBCBCCDCD
Hongyun’
85  ‘HongsiJinlian® WWBBDGBBBBEECDCCABDDDD | 173 ‘Jinyun Biri’ GTCCDDGGCCCCCDAABBDDDD
86  ‘Fujin’ GGFICDBFCCCCCDACBCBCBC 174  “Yuyi Hongxin’ WWBBDDBGCCEECDCCBBDDDD
87  ‘Danzhuang WWCJGGBBCLCCCHCCBCDDDD | 175 “Jinlong Tanzhua” GGBBDDBBBHBBDGCCACCDCD
Diewuw’
88  ‘Xiao Dingdang” UWCCCCBDBEDDDEBBAADDDD

3 W54 ®

SSR ZrFHrics ] N H TR E . ¢
GRZMOT . RANE LS . i RS f g
FNBEP A7 5 Jr 1 B2, BB 4T K5
YIRh Bt 2R e, TR R oy R G 2 R 8 A
YRR 528k . AR 21 X SSR 514
XF 175 Ao BEARER 0T BT IR R A T 18t A Z AR AT
45 R R Al B R 38 5 A B (Na)
6.857, EHIHAAZR A B (He)l 0.496 3, X0
M 24 B (Ho) Ay 0.503 7, 2 W BRI Hb DX il A 7o
RN L& e 2R BEH Nei's F
IR Z TR RO 0.494 9, -1y Shannon {5

http://journals.im.ac.cn/cjben

BARECH 0.995 8, FIKALL W EBE ZHEPEAF
FERCR 225, IR BT B st ik 24
Mo IZZE RSB X LR X I g 8
R ZREE RS R, Z2BER S
H(PIC) &M 112 DNA 78 A% B Ak il — 5
bR, BMMCTR DNA 228K, AHFSYE 21 %
518, PIC>0.5 94 9XF, 0.25<PIC<0.5 HAH
10 %, PSR E AN, BRI
Mri, Al AEEA R S R 7 AR, H Gl
1 G3. G2 M1 G5. G5 1 G6. G7 F1 G5 Z[AlfF
FE— S e G B R 1R ) S R[]t 3R B B
XA A 8 s .l RIEE S
Mol LUAEE, 175 0 B w3 ot b 5% 5 8 Je v



EFE F | BT SSR 9 FIRIEM 175 BHEsigM RS S HES B EEGE

RAWIIE . FH—REAT T R B R b
M, B RIS, SRR AR R B TR R A
NI B i o 2r e, RN B BES 17 DA
[5] 4 i o RE A A0 R M IR O — 28, IR F AR
TE BEA A Bl 3 SR HAT S S . X4 R AE
Wi i A5 0 I SE VA F T b A A8 B R
52, H AT S N B B R AR AR R 3 S R
TINTLY iR N N e D S AWIRYL L I 3O Sy
WEAT B Ll 2 H AT AT B g R
R, RN BRG0P % 6
EBO ., PP REL ., PR KE B
AN R T AR SE PR DR AT BL A e b BE % B S A B4
RAE—if, Xk ik aEE R B T4k
RAAL o R AL R G FH 2 1 BT
FHIEALE SSR 731184 BRI P Fh A R BT
MRERFR, alAE i T SRR 57 A0y ERAE
Y, EAURAT RS MR, e R
HA WM, &2 2ol ak
AR S, A ATRES R R ERyAfl, fEALRY
EAE Ay o 23 S B AR A oy 2 — 2P BT B IE
SRIR AT IR hy I AR O 2 M R R TR o A S B
TR A MRt T —MREE | AR R, A
BIFTE S I 3 B 22 55 i Al AL B R AR S iRk
1E GLM BRI AR SR B AEAE  JEHOR LS 8 Mk
R 4), BTG TR L Q X SR /AT
Mg, HA R R ROR; Btk
FEAE TR —ARic 5 22 PR SR B[R] — S
RAMZAPRICHRIRAFOL, AT REJE L Z (8] A
HORHEFT 2B

DNA f5 8035 N HA 207 51k
PEAN ] BRSE I AL PSR L, B0A
SE B B R TR, SIS E RS
R EL(PIC) My , A X 3 45 7E i i e 1k
FIREST, WTLMENAZ.L oI A DNA f8 4]

o
i

a}

lily

4

C

Eoor fn 3w
En
3

il

&: 010-64807509

TGO A% 05| 0 1k 7 T 24 0% 4 RS 18] AR
HHA TR L, R REYA SR
WFE AT L e B o MR D AR,
PRI 2 F &, ABFEFIN 21 XF SSR 514
XF 175 AR TR 2R AT, IR
I 11 X 2805 B & & ((PIC) i M M5 1 1E N
g Yo R E# DNA 880G, 25
HH 175 S5 ML ARG SSR HE L&l 1 HoA
ME—PE, A8 80E BARER — 0y A,
S BEAR A R R  FRUE ) DNA 8 4C
I, AT DAk B I i DX A 5 D 88 R 4R L P8
MR

ARG T 2R A oy Tt A A4
M, $E78 T BB DX A i b 3 & i 1AL 24
PEo FIFH GLM BERLUE I 15 MFRichi s 8 4
FRIPEAR B 25 (P<0.05) 56156 ; 158 11 X 2814
B0 (PIC) i = 1Y 51 )l B 4 S Rl 22 DNA
FEOCEI TS, Ay WA A S 5 R AR R SR
PEUE T HIAR P

REFERENCES

(1] Aok, TR0 . 5 5T 08 35t A% Z2 A6 1 A9 ISSR 73

Hr[d]. HPIBF5E, 2008, 28(3): 315-320.
ZHAO B, ZHANG QX. Genetic diversity of
germplasm resources of Chimonanthus praecox based
on ISSR analysis[J]. Bulletin of Botanical Research,
2008, 28(3): 315-320 (in Chinese).

[2] BRJEWE, BCELAR, AR . 5 A 8 0 R E B g SR
(2016-2018)[J]. HrE MK, 2020, 36(z1): 40-43.
CHEN LQ, ZHAO KG, DU YQ. Internationally
registered Chimonanthus  lindley
(2016-2018)[J]. Chinese Landscape Architecture, 2020,
36(z1): 40-43 (in Chinese).

[3] i, SRUH. HRBE AR b Ah BT U A L
KA. S EE AP TER, 2012, 31(3): 50-53.
LU JG, RONG J. Yanling Chimonanthus germplasm
resources survey and its industrialization development

and utilization[J]. Chinese Wild Plant Resources, 2012,

cultivars  in

B<: cjb@im.ac.cn

265




266

ISSN 1000-3061

CN 11-1998/Q AW T.#22*#  Chin J Biotech

[10]

(1]

31(3): 50-53(in Chinese).

sezeAit, whELHS, SFF50R, ki BT ISSRARICHY
BrErkan b gL ZRENE AT AR SCRIEA D). A
YIRS 8 244, 2017, 26(3): 19-26.

ZHANG AS, HAN CP, QI XJ, ZHANG ZH. Genetic
diversity analysis and fingerprinting construction of
cultivars of Actinidia spp. based on ISSR marker[J].
Journal of Plant Resources and Environment, 2017,
26(3): 19-26 (in Chinese).

WU B, ZHONG Y, WU QQ, CHEN FY, ZHONG GY,
CUI YP. Genetic diversity, pedigree relationships, and
a haplotype-based DNA fingerprinting system of red
bayberry cultivars[J]. Frontiers in Plant Science, 2020,
11: 563452.

BRBILE. R AR IC A 23 5 HR S BIF 5 095 A AR % R 5t
35t % ZAEPE (D] R ARl R A 12 A8
3, 2007.

ZHAO KG. Studies on genetic diversity of cultivated
Chimonanthus praecox using morphological and
molecular markers[D]. Wuhan: Doctoral Dissertation
of Huazhong Agricultural University, 2007 (in
Chinese).

WANG Y, YUE D, LI XZ. Genetic diversity of Toona
ciliata populations based on SSR markers[J]. Journal
of Resources and Ecology, 2020, 11(5): 466.

YANG XF, QIN WM, WANG LC, ZHANG M, NIU
ZG. Long-term variations of surface solar radiation in
China from routine meteorological observations[J].
Atmospheric Research, 2021, 260: 105715.

LIJL, ZHAO B, CHEN Y, ZHAO BH, YANG NS, HU
SS, SHEN JY, WU XS. A genetic evaluation system
for New Zealand white rabbit germplasm resources
based on SSR markers[J]. Animals, 2020, 10(8): 1258.
X E, J R AR SSR N A B HE A K 51 W i
BE[I]. W ROl K224, 2011, 45(1): 46-50.

ZHAO MX, FAN GQ. Establishment of Chimonanthus
SSR reaction system and its primer selection[J].
Journal of Henan Agricultural University, 2011, 45(1):
46-50 (in Chinese).

2, b, BELEK, PREAL, REBURE, BRETE. &
M5 sk 41EST-SSRARICTIF & 551 Wi vk [J]. L atAk
MR 2E2A 7, 2013, 35(S1): 25-32.

LI X, YANG N, ZHAO KG, CHEN YX, TANG RJ,
CHEN LQ. Development and primer selection of

http://journals.im.ac.cn/cjben

[12]

[13]

[14]

[15]

[17]

EST-SSR molecular markers based on transcriptome
sequencing of Chimonanthus praecox[J]. Journal of
Beijing Forestry University, 2013, 35(S1): 25-32 (in
Chinese).

WitE. WMFEST-SSRA; F-HRic i T & e gt fl Z 4%
PE, WAL MEFE[D]. PUZ2: PUAb R a1 2
W, 2012.

YANG J. Genetic diversity and genetic structure of
Chimonanthus praecox (L.) Link revealed by EST-SSR
markers[D]. Xi’an: Master’s Thesis of Northwest
University, 2012 (in Chinese).

QAZI SHOAIB ALIL #EMFAIZACF1 AR ELSEME S5 % E K
W Z LT [D]. BB Al R AE 2
W, 2018.

QAZI SA. Identification and diversity analysis of
wintersweet  (Chimonanthus  praecox)  crossing
progenies using SSR molecular markers[D]. Wuhan:
Master’s Thesis of Huazhong Agricultural University,
2018 (in Chinese).

YANG J, DAI PF, ZHOU TH, HUANG ZH, FENG L,
SU HL, LIU ZL, ZHAO GF. Genetic diversity and
structure of wintersweet (Chimonanthus praecox)
revealed by  EST-SSR
Horticulturae, 2013, 150: 1-10.
PRE AL BEMEPIRN I T HRIC B TF & S Fy AU REIA
53 87 N PEM D] R Bl K2 a1 2
W, 2014

CHEN YX. The development of two molecular

markers in wintersweet (Chimonanthus praecox) and

markers[J].  Scientia

the evaluation of segregation patterns in an F; hybird
population[D]. Wuhan: Master’s Thesis of Huazhong
Agricultural University, 2014 (in Chinese).

BORME, TR, FFIME, RN TR SR TSI
KLU SSRAL U RFAE 5 51 W IF A& [J]. Wi iL AR bR 5
2412, 2017, 34(4): 589-596

HUANG YH, ZHANG C, ZHOU LH, ZHAO HB.
Development and primer screening of SSR markers
based on transcriptome sequences in Sinocalycanthus
chinensig[J]. Journal of Zhejiang A&F University,
2017, 34(4): 589-596 (in Chinese).

SR, EORRE, FM, sk, rEUE, RRE, BE
P, I HFSSRE | Wil I 7 Hr S FLAE 5t 4% Z A1k
WFSE R R HI[T]. R mUAROl R 27 i (A AR A R,
2018, 42(3): 58-66.



EFE F | BT SSR 9 FIRIEM 175 BHEsigM RS S HES B EEGE

(18]

[19]

(21]

(23]

[25]

WU J, HUANG YH, DONG B, ZHANG C, FU JX,
ZHOU LH, ZHAO HB. Suitability test of SSR primer
of Sinocalycanthus chinensis and its application in
genetic diversity[J]. Journal of Nanjing Forestry
University (Natural Science Edition), 2018, 42(3):
58-66 (in Chinese).

NIE XH, WANG ZH, LIU NW, SONG L, YAN BQ,
XING Y, ZHANG Q, FANG KF, ZHAO YL, CHEN X,
WANG GP, QIN L, CAO QQ. Fingerprinting 146
Chinese chestnut (Castanea mollissima Blume)
accessions and selecting a core collection using SSR
markers[J]. Journal of Integrative Agriculture, 2021,
20(5): 1277-1286.

HOLLAND MM, PARSON W. GeneMarker® HID: a
reliable software tool for the analysis of forensic STR
data[J].
29-35.
FALUSH D, STEPHENS M, PRITCHARD IJK.

Inference of population structure using multilocus

Journal of Forensic Sciences, 2011, 56(1):

genotype data: linked loci and correlated allele
frequencies[J]. Genetics, 2003, 164(4): 1567-1587.
BRYMAN A, CRAMER D. Quantitative Data Analysis
with IBM SPSS 17, 18 and 19: a Guide for Social
Scientists|M]. Hove: Routledge, 2011.

BRADBURY PJ, ZHANG ZW, KROON DE,
CASSTEVENS TM, RAMDOSS Y, BUCKLER ES.
TASSEL: software for association mapping of complex
traits in diverse samples[J]. Bioinformatics, 2007,
23(19): 2633-2635.

KR, mK, BB, TR, WET, BE, 0 T%E,
TR B 22 FRN B 9SSR f5 22 e ME K B A 25
SrMT[I]. A AR BEIR AR, 2019, 20(1): 48-59.
ZHANG C, YUN L, LI Z, WANG J, GUO HY,
SHENG Y, SHI ZY, XU XB. Genetic diversity and
structure analysis in Psathyrostachys nevski population
using SSR markers[J]. Journal of Plant Genetic
Resources, 2019, 20(1): 48-59 (in Chinese).

LIU YL, GENG YP, SONG ML, ZHANG PF, HOU JL,
WANG WQ. Genetic

Glycyrrhiza populations based on transcriptome SSR

structure and diversity of

markers[J]. Plant Molecular Biology Reporter, 2019,
37(5): 401-412.

PAVANI M, SUNDARAM RM, RAMESHA MS,
KAVI KISHOR PB, KEMPARAJU KB. Prediction of

&: 010-64807509

heterosis in rice based on divergence of morphological
and molecular markers[J]. Journal of Genetics, 2018,
97(5): 1263-1279.

i A . AL T ISSRARIC A4 W 4 3t 1% Z AR I 5 (D]
R R RTS8 5, 2008.

JING XM. Genetic diversity of Chimonanthus praecox
(L.) link based on ISSR markers[D]. Nanjing: Master’s
Thesis of Nanjing Forestry University, 2008 (in
Chinese).

MG, BAEL E4RoT, YR, A, B M
FEDNATE S BT Bkase A% ZAEIE R[], gk
B K24, 2014, 34(2): 55-61.

XIAO ZJ, ZHAI MZ, WANG ZY, XU J, LI L, YANG
H. Application of microsatellite DNA on analyzing
genetic diversity of Juglans regia[J]. Journal of
Central South University of Forestry & Technology,
2014, 34(2): 55-61 (in Chinese).

WRIEH, & 3R AR AR 2 2050 K DU DX
A s B 2 (D], JE UM R 5 i, 1995, 17(S1):
103-107.

CHEN LQ, LU DF. Studies on cultivar classification of
wintersweet and investigation of its cultivars in
Wuhan[J]. Journal of Beijing Forestry University, 1995,
17(S1): 103-107 (in Chinese).

PR, W EE . R D A R R O A 5 A
PriI]. AL R E 24 (A AR R, 2012, 36(2):
155-158.

LU JG, XIE GX. The investigation on cultivars
resources of Chimonathus praecox in Wuhan city[J].
Journal of Nanjing Forestry University (Natural
Science Edition), 2012, 36(2): 155-158 (in Chinese).
FARE. WA N R ENEF[D]. B AL
P OB 2 B2 7383, 2013,

WANG MB. Studies on the cultivar classification and
system construction of wintersweet[D]. Nanjing:
Master’s Thesis of Nanjing Forestry University, 2013
(in Chinese).

AR T DX A i o 5 5 A R i T R o R
P A (D). B At R UM A A 18 S
2014.

YU S. Resources survey and database construction of
wintersweet cultivars in Wuhan[D]. Nanjing: Master’s
Thesis of Nanjing Forestry University, 2014 (in
Chinese).

B<: cjb@im.ac.cn

267




268

ISSN 1000-3061

CN 11-1998/Q AW T.#22*#  Chin J Biotech

[32]

[33]

[34]

MEIAH. BT ISSRIFT-hRic RIS 1% ZFEPERTSE D).
KM 3] R Al R A=A 220183, 2011,

YE LJ. Genetic diversity of Chimonanthus praecox (L.)
link based on ISSR makers[D]. Zhengzhou: Master’s
Thesis of Henan Agricultural University, 2011 (in
Chinese).

SIRHE, Jro, R, mHL OB, B )
B AR 20 AR OG5k 23 M7 5 0 5 S5 6 7 S R A0 (D).
Bidk 2441, 2020, 34(12): 2658-2672.

YUAN XIJ, FANG R, ZHOU KH, LEI G, HUANG YQ,
CHEN XIJ.
agronomic traits in pepper (Capsicum annuum L.) and

Association analysis of important
mining of elite alleles[J]. Journal of Nuclear Agricultural
Sciences, 2020, 34(12): 2658-2672 (in Chinese).

LI J, ALVAREZ B, SIWABESSY J, TRAN M,
HUANG Z, PRZESLAWSKI R, RADKE L, HOWARD
F, NICHOL S. Application of

generalised linear model and their hybrid methods with

random forest,

geostatistical techniques to count data: predicting

http://journals.im.ac.cn/cjben

[36]

sponge species richness[J]. Environmental Modelling
& Software, 2017, 97: 112-129.

PN, A, MiEa, i, RN, EW K,
ZEkAe. FETSSRERICIN 42 (AR A8 M A i B 28 3 A
2 DNA & 2 3% ) 1], @ 2024, 2023, 50(3):
657-668.

SUN ZS, JIANG DY, LIU XH, SHEN X, LI YG, QU
YF, LI YH. Cluster analysis and construction of DNA
fingerprinting of 42 oriental cultivars of flowering
cherry based on SSR markers[J]. Acta Horticulturae
Sinica, 2023, 50(3): 657-668 (in Chinese).

AT, KR, XA, W, M, RME%E, 2
BH, TS, EIFI5. HE T SSRARICH H 1 i 5 o%
AT BMIEN]. IHRRFE, 2015, 47(5): 6-9, 22.
HU CL, ZHANG C, LIU CL, LI L, YAN LP, WU DJ,
XIA Y, XING SY, WANG KF. Establishment of
molecular ID for Fraxinus germplasms based on SSR
markers[J]. Shandong Agricultural Sciences, 2015,
47(5): 6-9, 22 (in Chinese).

(BRXTe9 BT




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


