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Abstract: Objective To analyze the genetic basis of Siraitia grosvenorii germplasm resources in order to provide the basis
for germplasm protection, variety improvement, and genetic structure of traits. Methods The genetic relationship of 325
germplasm resources of S. grosvenorii and its relative species were analyzed by fluorescently labeled SSR markers. Based on
this, the genetic diversity and population genetic structure of S. grosvenorii were analyzed and its core collection was
constructed. Results A total of 185 alleles were detected by 15 pairs of optimized SSR fluorescent primers (average 12.33
per pair of SSR primer) in these 325 germplasm resources, average Shannon’s information index of these alleles was 1.67, and
polymorphism information content (PIC) were equal to or above 0.54. The 325 germplasm resources were divided into three
subgroups by relative clustering analysis, namely Thladiantha dubia, Siraitia siamensis and S. grosvenorii at a genetic distance
of 0.95. Among them, a great number of individuals of the S. grosvenorii subgroup were found to have almost no genetic
differences. A total of 140 germplasm resources of S. grosvenorii with genetic differences were identified as a raw core
collection. The genetic differentiation coefficient Fst of this raw core collection was 0.140. The percentages of genetic
variation among populations, within populations, and among individuals in total variation of raw core collection were 14.0%,
19.0%, and 67.0%, respectively. The average genetic distance was respectively 0.802 1, 0.576 8 and 0.422 0, and Shannon’s
information index | were respectively 1.798, 1.092, 0.603 for wild species, landraces, and cultivars. The raw core collection
was divided into nine subgroups where genetic distance was 0.8 by clustering analysis of Jaccard genetic distance and four
subgroups by population structure and principal component analysis. Random sampling ratios of 10% —70% were performed
to establish a core collection with 32 germplasm resources. The core collection accounted for 94.12 % of original germplasm,
and the coincidence rate between the allele number and the original germplasm was 96.13%, and Shannon’s information index
was 1.944 9. Conclusion The polymorphism of selective 15 pairs of SSR fluorescent primers was high and could effectively
identify S. grosvenorii and its related species, T. dubia and S. siamensis. The raw core collection of S. Grosvenorii is
moderately genetically differentiated, with genetic variations mainly occurred within populations and individuals, high genetic
diversity between wild and local species, low genetic diversity between cultivated species, and the existence of four distinct
gene pools. The constructed 32 core collection could fully represent the original germplasm resources' geographical origin and
genetic diversity.

Key words: Siraitia grosvenorii (Swingle) C. Jeffrey; SSR fluorescent markers; genetic diversity; population structure; core collection
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Table 1 Information of primary core collections
MEigne BARE  REMS RESRR | MR%S  HERR FEMA  REER| MRS BEEE O REHMS REEH
1 YSz J" kAR 2021 48 YSz J7 BN T 2021 95 YSzZ J" Rt 2021

2 YSZ [ H= R 2021 49 YSZ ] BB T 2021 96 YSZ WiRiE R 2021
3 YSz AR E 2021 50 DFZ I Hik AR & 2005 97 YSzZ [ ARm b 2021
4 DFZ AR E 2004 51 DFZ [ Hi L X 2017 98 YSz J AR m b 2021
5 DFZ T X 2008 52 DFZ J X 2018 99 YSZ WEE R 2021
6 DFZ T X 2004 53 DFZ J X 2018 100 YSZ WEE R 2021
7 DFZ iy 22" 2004 54 DFZ J X 2019 101 YSZ | AR R T 2021
8 DFZ I FlEEEX 2004 55 DFZ J L X 2019 102 YSZ THfEEE 2021
9 DFZ & e 2004 56 DFZ J TG X 2019 103 YSZ HNIEE 2! 2021
10 DFZ 4223 2004 57 DFZ J TG ML X 2019 104 YSZ WimiiE R 2021
1 DFZ J KA 2004 58 DFZ IR X 2019 105 YSZ WEiE R 2021
12 DFZ J AR 2004 59 DFZ ]I EEX 2017 106 YSZ WEiE R 2021
13 DFZ Iy 425" 2004 60 DFZ J X 2019 107 YSZ WEiE R 2021
14 DFZ T X 2004 61 DFZ J X 2019 108 YSZ WEiE R 2021
15 DFZ & e 2004 62 DFZ J TG X 2019 109 YSZ ] BN 2021
16 DFZ & e 2004 63 DFZ ] HI X 2017 110 YSZ SR 2021

17 DFZ ]G kAR B 2004 64 DFZ I TG kAR B 2017 111 YSZ A 2021
18 DFZ T kAR 2007 65 DFZ ]G B 2018 112 ZP7 J L X 2020
19 Yz | 155228 2021 66 DFZ I TG EEX 2017 113 ZPZ I TG kAR B 2018
20 DFZ ]G kAR B 2004 67 DFZ I PG kAR B 2019 114 YSZ IR EEX 2021
21 DFZ TR B 2004 68 DFZ I TG kAR B 2019 115 YSZ TR e B 2021
22 DFZ IR E 2004 69 YSZ =8 2017 116 YSZ TR U B 2021
23 DFZ ]G AR B 2004 70 YSZ R 2016 117 YSZ ] R 2021
24 DFZ TR R 2004 71 DFZ Il X 2017 18 YSZ I Pk AR & 2021
25 DFZ TP RE X 2004 72 YSZ 475 2021 119 A4 J TR T 2021
26 DFZ ]G kAR B 2004 73 YSZ = 2021 120 YSZ IR EEX 2021
27 DFZ I I EE X 2004 74 YSZ I PG kAR B 2021 121 YSZ Ny RN 2021
28 DFZ TR B 2004 75 YSZ 475 2021 122 A4 R mET 2021
29 YSZ I I EE X 2018 76 YSZ R 2021 123 YSZ J R 2021
30 DFZ ]G AR B 2004 77 YSZ Ny RN 2021 124 YSZ J R 2021
31 DFZ TR B 2004 78 YSZ iR E B 2021 125 A4 I TG kAR B 2021
32 ZPZ T TG kAR B 2021 79 YSZ INyAR=S 2021 126 A4 I TG kAR B 2021
33 YSZ NI EES=) 2021 80 YSZ I RABE 2021 127 YSZ I G kAR B 2021
34 YSZ T E 2021 81 YSZ INLyAR=S 2021 128 A4 I TG kAR B 2021
35 YSZ NIy A RS 2021 82 YSZ LG e B 2021 129 YSZ =R 2021
36 YSZ N4 R= 2021 83 YSZ Ny AR 2021 130 YSZ =R 2021
37 A4 THEFEE 2021 84 YSZ LA R & 2021 131 YSzZ I H=TE 2021
38 YSZ AR BT 2021 85 YSZ THEFEE 2021 132 YSZ J TR B 2021
39 YSZ TR B 2021 86 YSZ THEFEE 2021 133 YSZ J TR B 2021
40 YSZ e B 2021 87 YSZ NI EE =) 2021 134 YSZ ]G R 2021
4 YSZ TGN B 2021 88 YSZ TR FER 2021 135 A4 TLTG R B 2021
42 YSZ i AaEs! 2021 89 YSZ THEFEE 2021 136 YSZ INiTA RS 2021
43 DFZ J I EEX 2008 920 YSZ NI EES=) 2021 137 ZpZ J TGk B 2021
44 YSZ ]G kA B 2021 91 YSZ NI EE =) 2021 138 YSZ TR B 2021
45 YSZ TR T 2021 92 ZPZ J L X 2021 139 ZPZ R M 2021
46 YSZ e 7R 2021 93 YSZ MEEe 2021 140 ZPZ R X 2021
47 YSZ ] IR EEX 2021 94 YSZ R 2021

uL. Applied Biosystems GeneScan 500 LIZ Size 2.3 ##{A#EA SSR #&

Standard %5 0.5 puL. PCR 74 1.0 pL. & TEFIE H 1) 15 X6 5100 _ L3 514 5 v in LA
GeneMarker3.0.0 ¥ ffxf g kAT o0, M sthaid, 5 FIER@ELIY—iE, REEEZE PCR
F 15 X2 AN RFHGIY (R 2), %, Xt 325 (B DURFH AT PCR 474, PCR Y™
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Table 2 Information of 15 pairs of selective polymorphic primers
Sk HEHIT EFGIH (5°-3%) REGIY (5-3%) PR /Mop
Sg3-FAM (CMwo TCTGGAGAGGAAAACTTAGAAATG ACAAAATAGGAGATCCCTGAAACC 191~226
Sg7-FAM (GA)_x001E_11 TGCCGACATCCTTCTATTCC CTCCTCTCCGTAGCTCCATC 167~178
Sg13-HEX (CMr2 CTTCCATCTCCTTGAAAACA GACTCCTCCATTCTTCCTCT 143~170
Sg14-HEX (TC)s ... (TC)s GACTCAACGACGAACGGGA AAGAAAAGCAAACACCACC 316~347
Sg25-FAM (TTC)1o ATTATTTGTCGGGGTTGTGG TGGAGATGGGTTCTGAGTTG 194~222
Sg26-TAMRA (CAA)s TCCACAACCCAAAATCAT ACAAGGGAGACCCACAAT 200~218
Sg27-FAM (CT)s TCCATCAACAGTAGCCCT AGAGGGACGAAATGAAGA 138~149
Sg29-HEX (CT)e TGCCTGCCTTCACTTTCA GCAAAAACAGAGGGACGA 130~140
Sg31-HEX (CCA) ATGATTCAGAACCCAGCA TCGGTATCGGTGGAGTTA 185~194
Sg34-HEX (AT)12 AACTGTGGAAAAGAACCCT TACCCTCTCTAACCATTCCAA 241~-268
Sg35-FAM (CT1a ATCCCCAAGTTCACAGCGTA TCGTCGTACTCTTTTGGGTA 250~269
Sg36-HEX (GA)13 TCATGCCTCTGAGTAAAACGA CTGCCTCTCTTGTTGGTTT 264~277
Sg37-HEX (GA)16 CACAGGAAAATTGGTGCTCT GTTTTCGCCATCAAGATCAGG 222~248
Sg38-TAMRA (GA)s AAACAACCGCCCTCCGCCTT TGGTGGCTCCTTGTAGTCCT 206~249
Sg42-HEX (CMs CTCCATTGAAGCCCCATA TGATGCCAACTTTGTCGC 192~211

SR O BANE VKR, PCR 438 [ MR 5 |
SSSEAT AN BN KA T VAR “2.27 TG4
TS, KlSh it GeneMarker3.0.0 B4 F T3k
PR FRTRE A SRR R R WA R Y
2.4 BRI

K] Excel 2019 #pF B 2 L N AU K HE, Seit
B e A7 m 557 B (R FE AN [R B4R (1) 1 2 BRI FA A 45
LD, 4% MRS [R) B 2 SR A7 A 3 25040 A =X
i, SR GenAlex6.5 FAF T 5 R0 B A o AL A
FER A BANE % Ceffective number of alleles,
ND. ZE47 R K% (observed number of individuals,
Na)~ 3 20055 A L K 5 Ceffective number of alleles,
Ne)+ F 4% (5 B 8% (Shannon’s information index,
D, MM 24 (observed heterozygosity, Ho)-.
W & F (expected heterozygosity, He). [H5E
FR% (fixation index, F). i#4L401L Z2%L (genetic
differentiation coefficient, Fst) . %& [ (gene flow,

KH GenAlex6.5 #1544 4544 2t 48
STRUCTURE 2.3.4, % # K=3~10, Burn-in J&
A 10000, Markov Chain Monte Carlo >4 100000,
AN K EE4 20 &k, HRHEL TR
STRUCTURE HARVESTER ( https://taylor0.biolo
gy.ucla.edu/structureHarvester/) % H FefE AK i CHJ
NEERES IR . WiEmE K [A5R,
CLUMMP #1 DISTRUCT &zl 25 5 . B &=
ArFR4>HT Cprincipal co-ordinate analysis, PCoA) i
i GenAlex 6.5 %4

K HIBENLEUREYL, FIF R package corehunter
S REAN AL RS R UL K 10% . 15% 20% - 25%-
30%. 35%. 40%. 45%. 50%-. 60%. 70%qHFf Ll
B SRR HZ O R A o, AN AR AL R
R, HEHAMFEAZREOR, MEHFRNTE,
BEIREEAE RO M . 8 84 Popgene32 73 #T
RGPV M |, IR I T 4E1E

Nm) FIIE[H 2 570tk 2% (gene differentiation A% ol .
coefficient, Gst) HF WL L HME S . X H 3 ZRERH
Cervus3.0.7 B it H 2 & E B & & % 31 SSRIAFRCIIPMIEITFMN

(polymorphism information content, PIC).

PR RS R IS8 A NTsys2.10e K FF 4R 5
Jaccard B AL FR B A BT R . B A] JR G SR SR AR A
Nei's SAL 5, 12 F Phylip 45t Hit 4T UPGMA
TIRER . BEARIR AL R RS, LA ROy T 7 250

311 Wy T PR Kk G R 2 A
M 37 X @ S 15 XA A 2 S LT
) SSR #ehric 54 (3R 3). FIHIL 15 Xt 5] 4%+
325 PR R HR G AT, RSy
B 0GR EAE 284 ANLLE, P3N A 318 s
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BT 5195 359 G Y 185 MR, B 519
Y Na7E 6 AN ELE P Na ol 12.33 45 5T 5]
UITEAS TR R AR g 4 o S5 SR R 1) B 20 B e I
ZE5E, AHINEF AR > WO R > AR, A
Foreb 7 38t S 67 5 R PR BT 0 307 80.00% LA L P35
BN 91.92%. BT 5 14 BG AL s ) | 4E 0.70~2.12,
M~ 1.67, PIC 7E 0.54~0.81. “F¥{i 0.70,
Fst 7E 0.041 4~0.248 7. “F¥J{5 7 0.128 0, Gsr{E

0.038 7~0.244 2. V34154 0.124 5, 185 ME5f Kk
R 210 ANARE AN (R 4), HApals s
TGP 19 A SRR . 185 7
A, FLURFLUR LR RS R T R AR FPRP S 80 98 HHEAT
3 MREEMIER, AT BRI R B A
JiT 70, 138 N¥HEAT 2 NMAHEALEER, FEE.
e e T AR A DX AR R BT 37 87 101, 114 %
oy LR S A A

®3 15X3IMHRESHNESR

Table 3 Genetic diversity parameters of 15 pairs of primers

REARSEALEE I 1 70 %

Sk N Na R T 7 Ty | PIC Fst GsT
Sg3-FAM 284 10 80.00 50.00 20.00 1.64 0.73 0.1958 0.1917
Sg7-FAM 317 10 90.00 30.00 20.00 1.60 0.70 0.1314 0.128 2
Sg13-HEX 323 15 93.33 26.67 13.33 1.97 0.78 0.055 7 0.052 3
Sgl14-HEX 322 11 90.91 45.45 18.18 1.58 0.68 0.099 7 0.096 2
Sg25-FAM 319 13 100.00 61.54 15.38 1.88 0.75 0.0414 0.0387
Sg26-TAMRA 318 15 80.00 46.67 13.33 1.85 0.76 0.146 9 0.1437
Sg27-FAM 321 7 85.71 57.14 57.14 1.46 0.71 0.108 5 0.1056
Sg29-HEX 318 7 85.71 57.14 57.14 1.44 0.70 0.1126 0.109 5
Sg31-HEX 322 6 100.00 66.67 33.33 1.09 0.54 0.248 7 0.244 2
Sg34-HEX 322 20 95.00 30.00 15.00 2.08 0.80 0.1785 0.1738
Sg35-FAM 321 16 93.75 31.25 12.50 2.02 0.81 0.1227 0.120 2
Sg36-HEX 322 10 90.00 30.00 10.00 0.70 0.27 0.096 4 0.092 6
Sg37-HEX 321 18 100.00 22.22 11.11 1.93 0.73 0.1256 0.1229
Sg38-TAMRA 319 18 94.44 27.78 22.22 212 0.81 0.084 6 0.080 4
Sg42-HEX 321 9 100.00 55.56 33.33 1.62 0.71 0.1716 0.167 3
FHIME 318 12.33 91.92 4254 23.47 1.67 0.70 0.128 0 0.1245

R4 MEREEHIEFMLER
Table 4 Private alleles of germplasms
TR S RERSI R A ERYE A S HE R 44 B

19 Yz FillEi €23 7 Sg3-FAM-172. Sg3-FAM-176. Sg7-FAM-142. Sgl4-HEX-322. Sg26-TAMRA-191.
Sg26-TAMRA-195. Sg36-HEX-240

80 YSz FLIRE 3 Sg31-HEX-161. Sg34-HEX-238. Sg34-HEX-250
98 YSz T 3 Sg27-FAM-115. Sg29-HEX-106. Sg35-FAM-267
70 YSz EHE 2 Sg13-HEX-139. Sg35-FAM-233

138 YSz 2 2 Sg26-TAMRA-186. Sg35-FAM-249
37 YSz (EE=2 1 Sg36-HEX-260
87 YSz (EE=2 1 Sgl13-HEX-127

101 YSz T 1 Sg42-HEX-194

114 YSz i X 1 Sg34-HEX-233

G553 1 BRI RS SRR, LR

The germplasm codes in the table represent the germplasm codes in Table 1, same as below

312 SN B IR KR S E T 325
BRI 2 Jaccard AR B 2SR L0
AR 1, TEREHEE 0.95 HEHT A AR T
53 AEEE, Hoob, TR | AT SRS R Y

FARIEHT 4 35T, SEAE 1 2 PURIE G0 1
DOURHY LG FR5T, SR 10 0 B
3 PMIHERG KR HIE LI RKIX AR, 1%
DURMZ PUR . B PURM R R A7 A KB LT
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Fig. 1 Genetic relationship identification of S. grosvenorii and its relatives

TR ZE R, Bl =108 . B AE A
SRR AR R, T HL A R R R O LA
AR BRI AR IR S TEWI . T AR
WA E MR LR Z R A . BB
FEVRR BT AL g A% 2 ML R oy R, &
77 DX AN ) e 3 5 KD M AR P A 5 o 3 1 2
AR 1% 22 57 1A, REE1 80 4
J5t e E R A R 1 AN KT AR M 7 B
REAFT 2 AN BT R A, RS
AP A 4 A E A

3.2 MRILMBURTE I

3.2.1 FEARIEIEAE AT D2 DURAN R 5L IR M
b, BTRAZBR 325 AP i s 5 ) Lotk =
SFT S, KRR 140 AT 22 R R A
NEVERMIG ARz FF (R Do X 140 BRI HAZ 0

Folt R B R) S 2500 R PR SOEAR NI . 37 4R
B M A, BREER (B 2), Fst HKEVNSAIA
TG SRR IR, TSR SRR I
P SEFAEREEOR . BPA P SAREE R M7 RN S
RRIE PR B AT 77 B A, Net's L EE 55
EH R 30 /IN I ok B A ol 5 1 g o A R0 b 7 b 5 4%
AR A, HRE Far P —8 (R5). 4
0<Fs7<<0.05. 0.05<Fs7<<0.15. 0.15<Fs7<<0.25.
0.25<Fsr<<1 I, 7} 73R BHAFEAR AR 4.
BB BRI AL AR, oy T b aE IR
(F 6)FT M, X LEY) A% CoFp R BEK ] Fst oA 0.140,
PRS0 R2HCE Rk AR A S A
14 P 6 (86.00% ) , T A4 5] 1) A2 AN BTk T 14.00%
(% 6); BEAIA] Nm=1.535>1 (£ 6), fEfE—THi
R EERAE
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Fig. 2 Genetic differentiation of primary core collection
populations

x5 VRILOMREEENEE DU RRFNREES
Table 5 Genetic differentiation coefficient and genetic
distance among primary core collection populations

Py it Jyz Ysz DFZ ZPZ
Yz 0 2372 2401 2523
YSZ 0329 0 0.401  0.657
DFZ 0409 0084 0 0.261
ZPZ 0511 0177 0123 0O

X LR 7 B A A A R E Fer, XTI ETTHE Y Nei’s 1
fERHE

The data below the diagonal is Fsr Values, and above the diagonal is
Nei’s genetic distance

R6 MR MREEDFHEDH
Table 6 Molecular analysis of variance of primary core
collection populations

SRR B ARy R HU% Fst Nm PE

PEZuN 2 0.846 140  0.1401.5350.001
AN 136 1.166 19.0
AMEN 139 4.032 67.0
Pt 277 6.044 100.0

322 FERNEME ZAEE T JRIGRI TR A
Y AR T FRIARES B N TSR o i A AR
il EH = B A A I 2Rl 100%. b7 Fh 68.12%-
PP A Fh 49.12%. I Fh 8.75%, Ho A A R AR B
Ffrebobi ot BT LU AR =y (3R 7). AR B AR A
AR RN IE LR R AR, B E AR E I
R (R Do BAFR, H7 FRAREE PO % PE
96 FEl 2> 114 0.038 5~0.979 2. 0.035 7~0.829 3.
0.041 7~0.743 6, ~“VIitfLEEES 451y 0.802 1.
0.576 8. 0.422 0 (F 7). Hrf, B4R 16 NET
X JE BN ERILAZ TR AMA S 2 H ) = o S
FH, EE. KRB ERE, LR RV R T )
kAR E . M BB T R, H R B
FEl 437} 0.041 7~0.902 4. 0.043 5~0.900 0.
0.040 0~0.878 0, ~F-#4itf i B BRI A XUEE |

I A DX R0 e rg B R B, P I AR BE B i
0.878 2. 0.7329. 0.686 1 (% 7). B4R, M5 Fh
FR R AR IR AL ZREVESEL Nav New | He 25 M
KEPNE S HUNEF AR MR, AR R, I
W Na “FEIME 20 504 11.333. 5.533. 2.133, | ‘Fi(E
43915 1.798. 1.092. 0.603 (% 8).

323 BHAREGHT 140 rHIZA% O Fh R AL AL
FEES 0.8 AbnT 73 B AT 5 B R Hh B RIF ) 9 AN A
(L 3>, WHE | REREM 1 iEgfh. W
Bk EFLERW 1 B AR . WHIIESRE 74
B HOOT RIRRRE RS, A B AR R U R
20 IGEEX 3 M JkAEE 9 iy =ILE 1 fr. %
E 54y, MM AT gy, BREEFR T 4y, T NKAE
BRI AN 2z B Rh T . WRFIV A 5 43 B AR R,
HskE=TE 4 4y, Bk 143, EARN=ITE
Rt WEE V RERMENR 4 B4R, W
VIR 8 R BFAEM R, AR AXUEE 14 kAR
16y BT 6 6y, FEARNBMN TR WA VI
9 32 By EFA R, Hohsk AT 14y, EE 1L
. REE 8. HEE LM WMT L. #A
B34 IGEEX 1t &FHE 64, FEREE, K
FE. &FEMEEE, WREVIIDY 4 48 AR5,
HorpskE R R 2 4. JULTH 2 45 WRHXCARE S
FER 11 B4R, BEIRRRE T2 DU FL IR BB
HEFR oA BRI N —ANERESL, FLAR TR — B OR R R
BRI 5 1A _E A b B R IR B A A
PSRy L ANERE, (MR A I — e R 1)
MO RIR BRI AL AR OGP, AR i B X A Um
R 1 ANERE, RN A] R 5 AR RN T 5]
Py 505 B AP A — LR RSt il MEAFINL
FERGKAR EERING A0 B X P, [FIRS R 754k
BBl =V T B AR/ TR VII AFEE R, T
pa L AN R (SR BUNTIFE, X]REe
FE TP HRMERE IS LSS ZF R DT
&7, HEERR, XATEES AN TIIFH X,
324 BHAZM O BURNRIERHEY),
G E, MUEREAESRELE R, BERNAME
BAE R R WARAEE, AT HRR P DR R 1 isE
4y, 2% Evanno SR 75 AK E28 40 H LA
AR KBV NSRRI 75, X 140
W% ORI AT B R 7. B K X E N 3~10,
22 K 5 AK R RE, 4 K=4 1, AK HELHEK
WA (B 4D, B PURWIZAZ O R R nT R 73R 4
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RT MPFOMER AN LB ERFERERRELES
Table 7 Genetic distance within four types of populations and wild populations of primary core collections

HEAR ST KRR NiEHE N il 5% R B S35 A%
N4 1 1 100.00 ND ND
YSz 171 84 49.12 0.038 5~0.979 2 0.802 1
DFZ 69 47 68.12 0.0357~0.829 3 0.576 8
zZPz 80 7 8.75 0.0417~0.743 6 0.4220
JUIL T 2 2 100.00 ND ND
pAEEEI Tl 15 10 66.67 0.0455~0.833 3 0.686 1
BFEEEH 16 1 68.75 0.0385~0.833 3 0.669 9
ZARE B 3 0 0.00 ND ND
SERZ Yy i 21 11 52.38 0.050 0~0.741 9 0.3933
U B 29 3 10.34 0.756 8~0.977 8 0.878 2
B T T 16 7 43.75 0.040 0~0.878 0 0.555 3
SRR 12 4 33.33 0.038 5~0.354 9 0.189 9
ez BLE R 8 6 75.00 0.043 5~0.900 0 0.6259
I e X J 5 4 80.00 0.6111~0.809 5 0.7329
KRS 14 10 71.43 0.041 7~0.902 4 0.659 7
A T s 1 1 100.00 ND ND
SHEEH 8 5 62.50 0.080 0~0.822 2 0.550 7
[LISEEY S 14 3 21.43 0.0417~0.153 8 0.105 2
[RapaniNzy s 6 6 100.00 0.095 2~0.864 9 0.676 4
FLIRE B 1 1 100.00 ND ND
ND 57 JEAF R 408
ND represent no date
*8 VRO MRBEEZHMESH
Table 8 Genetic diversity parameters of primary core collection populations
PR N Na Ne I Ho He F
YSZ 84.000+0.543 11.333+1.120 5.100+0.670 1.798+0.127 0.530+0.037 0.752+0.030 0.291+0.047
DFZ 46.667+0.504 5533+0.446 2.562+0.176 1.092+0.085 0.579+0.057 0.572+0.042 0.014+0.058
ZPZ 5.733+0.267 2.133+0.236 1.92640.198 0.603+0.122 0.522+0.115 0.3754+0.075 0.411+0.125
SEHfE 4546744826  6.333+0.698 3.196+0.313 1.164+0.098 0.543+0.044 0.566+0.038 0.001+0.060

AEEE (B 5). Clusterl SERF ARG 37 (il it 5
SRR, RSk BN E 1y, BPAERE
kBEMEFEE 104, HEgHE 10 4. FEHETT 4 4. 2
T L4 &F5E 6 4. SLILT 2 4. FLIEE 14,
EE 14y Cluster2 WAFILELEE 28 0 BF A= Fp St 7
Fifis, Horh B AR R KR E 9 1 =V E 4 4.
M ELS . IGEEX 2 . FEMETT 1 . XEE 1
#3, HiJ7Fh 6 43 Cluster3 JEAE Ny 23 £ BF A= Fifdt i,
HeookE®E AR 30 ARE 10, BT 6 4.

EE 11 . FEEMETT 1. WUEE 1 45 Clusterd ¥
HEILALEE 52 A BF AR A B FlRIARES PRl ET, Horp

By ARk F AR 2 4 MO TH 1 fr RUEE 1 4y,
TRl AL 4, AREGRE T M

STRUCTURE #HARZE AT, e —Fp i fESE
FEFHE) Q=06 I, WAL I 2K RAHXT EL
B, BNRANZRRR M2 RoRIEE B, & 5
7R, Clusterl YEAEBRBIMI T AIE 75 BT A= Pt 45,
75. 76 {1 Q {H4r M 0.384 2. 0.5837. 0.598 1 4,
HAMT Q (KT 0.6. Cluster2 VLR H 5 Ffft i
2366 FF i i B AR FloFf ot 97 11 Q {43714 0.502 6
0.505 8.0.383 9 4b, HA Mt Q {63 KT 0.6, Cluster3
AT A B AE AR 42 1 Q EM 056 1, KA
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Fig. 3 Phylogenetic tree of 140 accessions of primary core collections
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Fig. 4 Distribution of 140 accessions of primary core
collections AK with changes in K value

BLEPAMRET 44 (1) Q E9 0.498 4, BUJH 7 B A=
J5i 48, 49 F1109. 119. 123. 123 f) Q {fi >} 0.499 4.
0.4955. 0.499 6. 0.4984. 0.4956. 0.497 8, X%
BLEPAFRR DT 138 1 Q {H°N 0.479 4 41, HARF R
Q fH¥J KT 0.6, Clusterd SV #ERM G FlflR 7. 21
) Q {4 0.570 9. 0.571 2, IfifE: X BF A FFh i 114

11 Q {4 0.495 6 4, HARF Q (I KT 0.6.140
I RIFAZ DR R R 122 43R Q=0.6, T Ff
JEA KL 87.14% o 1X L2135 B 2P SR A% Co i Bt
HA R B A ML 5 R LA —, (HEH
AR S AR R R sy, o R
Cluster3 MEFER H B T B AL Fp b .

Clusterd SEREF S B FERA T RS 1. 1y
V. VII. VIIIFIXFR . Cluster2 SV 5 6 525
SYMTEEREII. TVAT VII #5i. Cluster3 A
X N R4 HT S AE VAL VI Rl . Clusterd S
Tl J5R X6 N B 2 b B AT . e, PRI AR (A
FE R AZ M M6 R AR, (H45 W BRI )&
Cluster2 #I Cluster4 2 NIEHEE, WA VI FhiEIA)E
Clusterl, 2 13 3 NEHEAN, HAREIHH LI
HEFRTT ) B — B BER Z54 r Ar I 2 1 1 A TR
3.2.5 HEARFAAFRIHT 140 I B DURWIHAZ O
Pl EAAR BT 7R, 2 1. 5 2. 28 3 EAR



* 6050 »

¢ 8% 2023698 H54% 18 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18

admixture index/%

cluster

A W N P

5 140 BB RIE S BHALH
Fig. 5 Genetic population structure of 140 accessions of primary core collections

47 il BE fiR PR IX S8 FR T 27.929% . 12.518% .
10.853% M1t AL A8 5 . FR IR fh . BWFAEFR . Hb
T3 PR EE B B, e AR B R R A R 2 S TR
(B 6-A), Hpingfh. BAMBCA 1A TR,
M5y FREEFRSCA LA R, IR IR AR R
ST RIGr ) 4 AR EE (B 6-B), N REfR 4
PR 43 BNV 25 AW &, B B R 43 i S A A
ZER) BT Clusterl. 2. 3. 4 YEREEAHXT ) K1,
K2, K3. K4 3t 4 ANHE. 2 Fhor i s o0 3 Al
Iy AT 4 AR L R B, T il 5 o 8 A SR X
K4 VB, I 2R 5 B A RO U — 2D e R
K1, K2, K3 3 Wiff. K1, K2, K3. K4 4
ANERENA] Nm=1.128>> 1, 36 I 37 3 7] 77 726 (K 40 %
(14 2 IR 22 i 1 O
33 #ZUMBRMAES

K FH B KPR AR B 22 A5 PR AT 551 19 BB WL 7
%, MEBRARNESE 321 1 B R Kl G R Fh i
I A ZE FHAE EE ] 70%. 60%. 50%-. 45%. 40%.
35%-. 30%. 25%. 20%. 15%. 10%%] 11 ik
Rl 74, & 9 SRER, e Ll b

A ‘

= N ® DFZ
& v X .. W mivz
B ﬂ&ﬂ'yﬁ;" AAANRA

g o oa ZPZ

PC1(27.929%)

PC2 (12.518%)

£ 15%IM, Na FFaf /b s 4l L gl /T 35%)5
Ne I | S5 3& M . RS 2SR ERT 2
BALAR S, dhAE R K S S 3 st AL T AR A
53R T B AR AZ O Fh B 8 4% 2 K PE, Brown[2IiA
R 2 BUORE A% O B S AR EE 9 5%~ 10% .
10% i #: L A5 I 27 U R AZ O A BT 46 Na N 174
A, HIEIEFR N, (181 4N) AHAFHIE 96.13%,
Ne(5.726 7) F1 | {8 (1.944 9) f &, £54 Brown!32
P R IEREA TR 5%~ 10% [T A4 1% 1 A% o0 bt 52
IR T0% LA AL S (0 hn i . BRIL, 20
JE FHAE LB D 10%, HE3R15 32 10 B DR IZ O Fl
(£ 100, XEZOMREREESM L6y, BFEM
28 i M7 Rl 3 4y, i o R A A SR H A R I A%
FER R HCE ) 100%. 16.37%. 4.35%, Bk
PT 16 NMETHX, HFEGEFFRER S (17 A
BiTX) 1 94.12%, BEIR 4 Ho AR 3R iR 4h P o (1388
FEFMIE ZREE . RIEFIRGE . BIRLS WM
PCOA 73 H7 i 3 5 7 R i 1 AN, ToAR 15 A
NIEAZ O BT, 3K AT RE A 35 el b 7 F AT A2 1 ok
I

B10 K1
*
W K2
0 A K3
. K4
-1.0 — |
~1.0 0 1.0

PC1(27.929%)

AR IVZ, YSZ. DFZ. ZPZ 53 Hf  B-Hst L AL M) K1, K2, K3, K4 /3
A-grouping JYZ. YSZ. DFZ. ZPZ by genetic types B-grouping K1, K2, K3, K4 by genetic population structure

6 140 B HNRIZLFER PCoA
Fig. 6 Principal co-ordinates analysis of 140 accessions of primary core collections
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*x9 AR OMRIZZ ZHESE
Table 9 Genetic diversity parameters of core collections
with different sampling percentages

HhEE L 51/% N Na Ne |

70 225 181 39846 16110
60 193 181  3.9944 16251
50 160 181  3.8318 1.607 8
45 144 181  4.088 7 1.6637
40 128 181  3.8852 1.6349
35 112 181  4.2679 1.7075
30 96 181  4.4470 1.747 4
25 80 181  4.706 9 1.799 3
20 64 181 51313 1.865 2
15 48 178 54285 1.8919
10 32 174 57267 1.9449

4 g

2 A PR i i v A L SR A A (R
VO RE R, DABT IR AR SRR
A AR, PR SRS ILRTE B
24 B EME, 1941 4, EE 2 Swingle K
BRI Sy R R AR . 1979 47, SEE A
Y1555 C. Jeffrey SO DUR N TNE 42 2175 1@
WE. o EREBE YT 2 RN & DR
FEEAED I REAEAE S oL, HESS 5 A RSP
W, HEARE T RS 3 M REARRMNE,
AROZIBAEE NS, RS2 = 5 dhakdrih,
iR, WHEARTRIQEEKRA, HER
T@ R HAE Y, $EH RoK B DR R AR IE
@S R . RS E2EFAR N JE, 1980 4

#z10 R2MBROMRER
Table 10 Information of 32 accessions of core collections

RS BEARA CREHS N3 EL1/% RS BEARA SRR N3 L f511/9%
19 Yz piliE; £t 100.00 100 Ysz BERE]
1 YSz AR 101 YSz [Eapdani)
37 YSz FFEE 109 YSz M
39 Ysz TS 114 YSz [ayER=]
70 Ysz 55 115 Ysz B
76 YSsz SHE 121 YSz JUITTH
80 YSz FLIEE 124 YSz BT
82 Ysz T H 125 YSz AR S
83 YSz Jem & 16.37 129 YSz = E
84 Ysz T H 132 YSsz W B
87 YSz (EEEE= 134 YSz fFEE
88 Ysz [LASE= 136 YSsz T B
90 Ysz IEE=~ 138 YSsz WU
91 Ysz (EE==] 15 DFZ 4.35
95 Ysz A T 17 DFZ
98 YSZ PR 50 DFZ

C. Jeffrey 7EH. (ZRITEIFRBHENY — 45 FFf AL
T Merrill $2H 1P PCUR)E Siraitia L., HR R
JE& B R R S B Siraitia F1, BPNRZEHEN
Siraitia grosvenorii (Swingle) C. Jeffrey. i 345l
BT 1TS2 B Hr o s s SR, 7R e s 5
TR IBE—N 3 LEAFY WEF 2 34k 43 Hr )
o, PURBRME, AR SENEE 1A
Y a L B YRR )5 i IR T2

e 2R E N R AR, S A Y
NRNEJE ZORE 5 g, IR T R
W DOR S HAE G & Vi (1 R et AL 5474
—EMABENE. AU 15 X SSR 79
bd sl PIC HIIRT 05, BA®REZEME, ¥
D PR LA GBI R 73 R IE 387 2 PUR
BV 3NEHE, FEAR R NIRE. T D PR
B PR, HHINE B ARy 2 5
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B TR R —8,  SCRe P DU SRR (WA
R DR FRAEAE KR EE PR, XLl
SSR Y hRic 51 PIAMNL RETEFH S K P 80 % 0 51
REFIEZYF, ERETER T /KA R ) HoFh o
FRGKFR. HTPVUEREFIMNTIRLE R, HEF ARG
PRGN AR B — g WHE, PRI e SSR 7%
JEARIC B A AT A B PR MRS AN E Rl R
B E R T A RO

B MR Sk, A0k BORGPE AR e = iR
AR 55 A A DR A, b 5 N 38 A R &
Ak, BRI RS R EAIR, BMT
KAKFE IR, IAAEHRIEL RN R, X
UG R B R B AN E I M B S AR AR T e
PR o Pl R e #2 v i LT AR B VS SRR R 2R AN
RSB A E A . ISR I R AN E
RNEER I G . AFR A =18 BT
AiE SR A AR, U R RN B R
A BB M ERAERELT B E R
A, IR N ST 2T PR B Ok, R A
T I ZE T v e A AR B R s P ) o
T B T KIADCR AT S R B 4h 24K
SR T ERTRHARRIV R . M5 B A AT AE — 2 3L
&2 LT o E 22 S 1AM, ARES PR 5 [A] 1L
oA 22 MG M B A TR, T RV 3 P
REARAAAE K B Lo g 22 R AME, L2 E
BRMEPET R R A AR R R —, X ERR P
BRI R AN [ P2 XN [R] B 0 3 () A7 3o FE A
BGI R, AR SRR AR AR O B AR I
G

D DURA R B R RAKUCRIE SR 1A
Py OB RREEF, RS VRV B AR R R T
R RFIE A — AR . B AR, Rl E
REMBEAR Nav New | He ZEBHEZ FEMESH KR
NSRS Y A Rl M R BRI AR, R Na 2l
v 11.333.5.533. 2.133, | 4354 1.798. 1.092. 0.603,
PRI AL R B 3 )0 0.802 1. 0.576 8. 0.422 0. iX
gl ISR B AE IR B T e s S 2 R,
Hh T RS Z AR, AREE R B AR 2R O
fiX, SATABFFL R0, R, ZREEFAR
RPERT R PR, D PUREFOT R E 78 KA A
bR b5 b O S 258 R 5 90 SR B R o 1) 18 A Al
DURECE = (2L . B, W bRk, B
DOR FZVLZE T v b 7 SNEATRIE, P4 it

B R 2 TS . MR R R, R
i BRARFMEER ISR, SOk IC S 4 T
Wz A A R EROESK, ST EMAIEE R
FEAARSCE D OB, R B A4 75 BB IR
IR, Rk, R F A EDSE R B A R, U HAR
BE R R WA SRR Z . AMEF DT
FUREERE, DUROKAR B e B 4w AR
BERRRIER, Sw AR EEHE 2 MR T
WCERARAFE, XTI 11 2 R o R IR T a8 A% 2 R
WREAEEER, Wl AR A Y DR IR T
SR AR R

BAR 140 4 BN IURAT A O b I 7 38 A BE B
0.8 ZbT] 430 9 ANVEAE, {HE BEAARLE AL AN F2 AL BR AT
PP IR b T e 2K o YA A, Hhin &R S
AR AT R oA 3 NI, bRl SRR AR R —
AN, RF\DPORMRAEE 4 MR EEFE, B
IR 55 i F PO 2 SRR 28 4 VKA AR P AR
e (PN R =R KRR IREEX R4
F5ED . BN CGIRGIEE . )P N TR AR PR
W)y KBS SEINL O RFERN. TR,
THREIVE LIRS Ik O rEIEE) 4
ANEME TR AN A, (HAEFR Clusterl, 2. 3 Wi
o)A X3 ) 5K B STl TP AR IRER . A
WS 3 ANEEAE AT A —E4h, Clusterd AR5 N
BRI E AR B S A X AN AR IR O
By REGFOAIGAED . M AR B AR, H
I3 A X3k 5 2 T Ll R P A B A 3.
F A3 5 BRI T B ASHIE 9T 20T 1R 9 A L R 4 i
AR S FE PR A, 75 2 /N 38E A B AR R o R 3 [R]
LIMAIEN LATWRE, B AR R E = T 1 ks X
BT vhi AL B AR A T T 8. Clusterd SRR T K
B P AR AL HE T X3, (H 5 [FR %A X
W B =YL EAKAEEL Cluster2 SERER 5
Oy RANEIERE, 28 W R 238 e T [X 45 DA i A
RIS LASEHE R PR, AT RE B 2 DR R s 0
MATFE R I A2 51 Pl A X S5 B A Ff i A PR
VENIRIAD

BRI PR R A AE PR SR SRR T PR
HIENE . GWAS AT FNEY) B ZE VAR BE R2 48
HEBRRIC I R RIS A% 5 A R S 70 2 B A
Rojik, HEAMEHBRBERE AT MR 2
R FE IR B IR KT R oA 2 AN PR EE R 35,
BT RP DU G B AR, e
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B EIRE A A P RS R, AR AE D DUR

TEVERAE AL 25 W AR A AR BRI i PR AR B

e B AR Ew . AR RS R AR R

A GWAS T 7 i i A ot o AR i e ks

EEXE . R ZWARARME X a4, B

A s RS RS BEUR 325 4y, JEIL SSR

Jebric A H S I3R1F 140 1y BAT 18 4% 2 55 1) B UR

WAz O, N E DR BRI GWAS ATEEA

AL B SERT SR 1 B AL AAOR . (H 2, 1X 140

WHIRIZ ORI GWAS FIT 7 I ELAE R 5 50 H 47

TE—E 220, HAHA LM 32 A8 bR HT 3& BEAT

AFAE R 4 A M — VR 2H B35 £ 53 J2 451

PRI R A AR (Nm=1.128), T2 PR

HpA: R T HAMABE A Z RO, XA R S EUE

A 5] S5 L B PRI A AT, GWAS 23 BT i 1

GO AR EBESIA P, 77 A KB R PR OCHK .

N T PER S IRTEAR G0 BT DUR IR GWAS 73 #r

ORI, B TR DMER AR Se it o Hrisi il ob,

MAEEERT 32 A3 o T Hh e B R A A 5 Ay 7 2

PR B0 BR /A (nested association mapping ,

NAM ) = & £ 2% A & & A B 22 & B 1K

( multi-parent advanced generation inter-cross ,

MAGIC) HI THIEFE R — M EAR R . KRR N Z L

RYEIR GWAS 7 frfie it 78 e MASE, AT 0r

WO DURB L R B EH B, A IE

AP, RN
RBAR AR ERARAELEZFR

SE R

[1]1 FErfE, /NG, HIER, & BURMENG 524
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