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Genetic Diversity and Preliminary Core Collection of Paris polyphylla Sm.
Germplasms
LIU Linglingl, DING Mingyuel, XIE Qianl, LUO Wenbaol, CHEN Qingxi1 *, SU Hailan”"
(1. College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 2. Medicinal Plant

Research Center, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350003, China)
Abstract: [Objective] A concise collection of the highly popular Paris polyphylla germplasms was preliminarily established
to aid the resource preservation and utilization. [Methods] Genetic diversity of 60 P. polyphylla accessions was determined
using 15 ISSR primers, population structure analyzed by Structure software, clustering classified by NTSYSpc2.10e, and
principal components selected by PCA. Representatives of the 60 target germplasms were gathered using the grouping-
proportional sampling method derived from the Structure analysis. The effectiveness of the collection in covering the genetic
diversity of the P. polyphylla accessions was scrutinized. [Results] The 15 ISSR primers amplified 102 loci with 97.05%
polymorphic and high genetic diversity of average Shannon's information index (/) at 0.5022 and Nei's genetic diversity index
(He) at 0.3328. The Structure analysis suggested that K=3 was the optimal number of subpopulations. The results obtained by
the population structure analysis agreed with that by the principal coordinate analysis (PCoA) but differed slightly than the
cluster analysis, which correlated with the geographic distribution. Using the grouping-proportional sampling method, 12
accessions selected by using 7 varied sampling rates represented 20% of the original germplasms. The collection retained the

original /, He, and effective allele number (Ne) at a rate of 104.22%, 106.43%, and 107.71%, respectively. The t-test and the
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PCoA on the collection showed rich genetic diversity and uniform distribution in representing the 60 P. polyphylla

accessions. [ Conclusion] The preliminarily established collection of P. polyphylla exhibited significant genetic diversity

satisfactorily reflecting that of the 60 target germplasms.

Key words: Paris polyphylla Sm.; ISSR molecular markers; genetic diversity; core germplasm collection
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Table 1 Information on P. polyphylla germplasms
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Table 2 Primers for 15 ISSR molecular markers

GIE/E R 51 (5"-3") B KIREE
Primer No. Primer sequence(5’-3") Annealing temperature/ C
UBCS811 GAGAGAGAGAGAGAGAC 553
UBC824 TCTCTCTCTCTCTCTCG 53.0
UBC834  AGAGAGAGAGAGAGAGYT 55.8
UBC835  AGAGAGAGAGAGAGAGYC 56.3
UBC844 CTCTCTCTCTCTCTCTRC 523
UBC853 TCTCTCTCTCTCTCTCRT 52.0
UBCS855 ACACACACACACACACYT 57.0
UBC864 ATGATGATGATGATGATG 51.2
UBC866 CTCCTCCTCCTCCTCCTC 63.2
UBC873 GACAGACAGACAGACA 51.9
UBCg74 CCCTCCCTCCCTCCCT 60.8
UBC878 GGATGGATGGATGGAT 48.5
UBCS80 GGAGAGGAGG&GG(Z\GAGGAGA 550
GGGTGGGGTGGGGTGGGGTGG
UBC881 GGTG 543
UBC889 DBDACACACACACACAC 52.5
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M 4 2000 bp Marker, 1~22. 26 5 27 NI B9 S .
M: 2000 bp marker; 1-22, 26, and 27: codes of specimens.
B 1 514 UBC824 X35+ RH 845 R
Fig. | Amplification with primer UBC824 on some germplasms

R3 ISKISSR Y BER R LM —RIEBREZEE DI
Table 3 Amplification with 15 ISSR primers and genetic diversity of P. polyphylia

a1 s %é%fri—’ﬁﬁ LU S8 o7 F2 [R5 ﬁﬁk%ﬁ%lﬁlﬁz Nei'§}?§4§%*%‘f$f§§’i Shannovn’s'% 'i“ééﬂt

Primer No.of bands Polymorphic Observed number of  Effective number of Nei's gene diversity Shannon's information
bands alleles (Na) alleles (Ne) index (He) index (/)
UBCS811 6 5 1.8333 1.4829 0.2567 0.3940
UBC824 6 5 1.8333 1.3750 0.2181 0.3557
UBC834 7 7 2.0000 1.6419 0.3804 0.5637
UBC835 9 9 2.0000 1.6246 0.3758 0.5598
UBC844 7 7 2.0000 1.6515 0.3831 0.5662
UBC853 6 6 2.0000 1.5484 0.3485 0.5299
UBC855 8 8 2.0000 1.5809 0.3434 0.5144
UBC864 7 7 2.0000 1.5979 0.3614 0.5424
UBC866 6 6 2.0000 1.4071 0.2694 0.4288
UBC873 6 6 2.0000 1.7446 0.4269 0.6163
UBC874 8 8 2.0000 1.4067 0.2837 0.4526
UBC878 8 8 2.0000 1.4375 0.2821 0.4424
UBC880 6 5 1.8333 1.6115 0.3143 0.4668
UBC881 6 6 2.0000 1.5130 0.3083 0.4682
UBC889 6 6 2.0000 1.8078 0.4410 0.6309
SFY{H Average value 6.8 6.6 1.9666 1.5557 0.3328 0.5022

(F2). 24 K=3KF, AKfEE K. BTk X e f s
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(124 ). M2& 1943 ) o 34 B KR 4 41 k7
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XiF 60 153 ol T 9% U5 A 2 A M 4 SR AR B, T I]
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(E4), fEBLAHLRECH 0.668 &b, 1K 60 43 Fh
Jiay kR T K404 S8 My Rl T, 45 1T 2t s
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K: Assumed number of populations; AK: determined optimal K.
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Fig. 2 Graphic relationship between K and AK of P. polyphylla
Sm. germplasms
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1-60: Codes of specimens.
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Fig. 3 Genetic structures of 60 P. polyphylla germplasms
F4 BERIFQEST

Table 4 Distribution of Q-values on each population

ES T AR

Group Number of germplzsn 0<06 0>0.6 0>08 0=09
I 29 (48.33%) 3 (5.00%) 3 (5.00%) 2 (3.30%) 21 (35.00%)
1l 12 (20.00%) 1 (1.70%) 1 (1.70%) 1 (1.70%) 9 (15.00%)
I 19 (31.70%) 1 (1.70%) 0 (0.00%) 3 (5.00%) 15 (25.00%)
£t Total 60 (100.00%) 5 (8.40%) 4 (6.70%) 6 (10.00%) 45 (75.00%)

O FFAMEIR T3 — KB H ).
O: Proportion of a specimen in a population.

N T TG I 60 73 L I — A 46 5 B VR ] A
WAL R, X HIEATERFR AN, B S AR, 5
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Shannon's 2 F£ 115 BLIs B2 B e LG TR
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Table 5 Genetic diversity of germplasms in collection gathered by different sampling rates

i EillEa R0 45 AR 35 PR B RS H Nei'si# {% 2 FEtEHE 2L Shannon'sf5 B354 EZ LN 2
Sampling Number of ~ Observed number of  Effective number of Nei's gene diversity Shannon's information [y (A=
portion samples alleles (Na) alleles (Ne) index (He) index (1) PPL PPB/%

Efi sy

. 60 1.9706£0.169 8a 1.5557£0.2913a 0.3328+0.134 1a 0.5022+0.1692a 102 100
Before sampling

40% 24 1.970640.169 8a 1.5976+0.291 6a 0.3507£0.1317a 0.5233+0.1657a 99 97.06
35% 21 1.970610.169 8a 1.6019+0.2867a 0.3533+£0.1292a 0.5267£0.1627a 99 97.06
30% 18 1.970610.169 8a 1.6076+0.2869a 0.3556+0.1288a 0.5295+0.1615a 99 97.06
25% 15 1.9608+0.1951a 1.6100£0.2844a 0.3568+0.129 1a 0.5302+0.164 6a 98 96.08
20% 12 1.931440.2541a 1.6134£0.3073a 0.3542+0.1428a 0.5234+0.187 1a 98 96.08
15% 9 1.902040.298 8a 1.6036+0.3274a 0.3457+£0.155 1a 0.5098+0.206 7a 92 90.20
10% 6 1.8039+0.3990b 1.5704+0.356 6a 0.3235£0.1799a 0.4730£0.2512a 83 81.37

FSHAE DR E AN FRERZEREE (P<0.05), HEANSFRERARZERFALZE (P>0.05).

Data with different lowercase letters on same column indicate significant differences at P<<0.05; those with same lowercase letters, no significant differences at

P>0.05 between groups.

*6 SFHRIEHELH —REFFENRZOMER
Table 6 Preliminary core germplasm collection gathered based
on molecular markers

X R I A% T T3 5 T i 5
Geographic origin Primary core collection size Number
fiz}a e
16. 24
Fujian Province 2
PEESY
29.
Yunnan Province 2 9> 30
WALE
Hubei Province ! 37
g
Sichuan Province ! 39
LR
Anhui Province ! 4
WA
LA 2 48. 50
Zhejiang Province
BREEH 1 51
Shaanxi Province
HIFE
Hunan Province ! 4
JURAE
- 1 58

Guangdong Province

TG 5 WAL
Germplasm codes same as shown in Table 1.

FH 97.05%, 3k — 25 R WL W) FhAE H o3 A7 XA
I3 T Tz R s M A R R L 60 13 Fh
Fs G Z RS EUE (Na. Ne, He. I) F¥J4350 R
1.9666. 1.5557. 0.3328. 0.5022. AHF5E 5 5] 1
60 13 185 Z REE S MU 1 5 T % e 55 ) ik

a5 ) b A A R TR S URBE Y . A5 R WS A
F, AR 52 B o P A RS AR IR B T,
ST RE LM AR X, AR R B R R
VIR B E, A BT A A AR L i — A
T 3L Z R, 5 S RF FE 34k T IR 92
B

TR 95 4 23T 15 38 285 43 2 1 5 o 5 % WL ik 1
RS RE TR, AR EEET
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FF 5 D0 380 3k 58 2 45 A 45 Mg TR o 7 9 06 60 45 ol I 3
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S, 3RS R G A A A A G, X
AT RS T PR B A SR . AR M X B R R
W TP B, R AT PR G, S R
PhST HEAL, B R [ s R ARAR X
] ) ol [ 9 958 DU T A7 7 A e M R R ), TR A
WAL B RPUSEAAL. X 55845 X ) A
B I 4 2B X R R Ml X L — R R B AT 4 R —
Bo M T DL ST B R AT RE AR 454 T
¥ 60 ByFRF Y N 3 ARER, 5 EARER 3, 5
WKMo ATAE 2 5. T 5 RER S 7 45 1
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FhTSR (KRR 5 AR AT 7 1 45 SR A7 78 3 4%
25k, WA I 3 2 BIARE A 4 g



242 I R F IR

540 45

R NRBUOHREEMHREREMRZE 11K

Table 7 t-test values between germplasms in original, remaining, and core collection

- N R0 55 335 B B REE AL F Nei'sit {& 2 FEERR L Shannon'sf B 741
s FEASL j N N L .
Collections Number of samples Observed number of Effective number of Nei's gene diversity Shannon's information
u
P alleles (Na) alleles (Ne) index (He) index (1)
JEFBROC 60 1.9706 1.5557 0.3328 0.5022
W% L TP iR PCC 12 1.9314 1.6134 0.3542 0.5234
TREFITRC 48 1.9510 1.5207 0.3138 0.4767
t — 0.5061 0.5367 0.6190 0.698 1
1, — 0.6624 0.4302 0.4823 0.4885

I VIFAZ T B S B R S A IR o DR RS R TR & R S B I E

t,: t-test values on genetic diversity indexes between original and core collection; #,: those between remaining germplasms and core collection.
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Fig. 6 PCoA distribution of core collection and remained
germplasms
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