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Study on genetic diversity and genetic variation law of Polygonatum cyrtonema

LIU Xin, SI Jin-ping, DUAN Cheng-li, LIU Jing-jing
State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Lin’an 311300, China

Abstract: Objective To study the genetic diversity and geographical distribution of Polygonatum cyrtonema resources. Methods ISSR
technique was applied to analyze 118 individuals from 20 P. cyrtonema provenances in six provinces, including Anhui, Jiangxi, Fujian,
Hunan, Hubei, and Zhejiang. Results The results showed that 130 clear bands were amplified by 16 primers with 123 polymorphic bands
and the average percentage of polymorphic loci (PPL) was 94.62%, PPL within provenances was 33.85%—60.00%. Nei's genetic diversity
index (H,) was 0.183 8, Shannon’s information index (/) was 0.267 4 and gene differentiation index (Gy) was 0.529 3. There were abundant
genetic diversities existing in wild resources of P. cyrtonema. The UPGMA clustering analysis revealed that individuals from the same
provenance were almost clustered together firstly, explaining that the genetic differentiation among different provenances was higher than
those within provenances. When genetic similarity (GS) was 0.61, 118 germplasms can be divided into four categories, including Wuyi
Mountains, Wuling and Luoxiao Mountains, Dabie Mountains, Donggong, and Tianmu Mountains. Conclusion P. cyrfonema has high
genetic diversity, genetic variation was closely related to mountains, and the isolation of plains and water areas between mountains was one
of the main causes of genetic differentiation among groups. This study had essentially theoretical value and practical significance for the
protection of the germplasm resources and the breeding of the species.
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Table 1 Location information of P. cyrtonema samples collected

S TR SRAHLIX FEmAN 3 I /m RALE LN
ZJ-AJ 1~7 WL 2235 7 272 119°40’ 30°24'
ZJ-TS 1~7 WL M 2215 7 687 119°41 27°42'
ZJ-IN 1~6 WL K5t 6 200 119°41' 28°02'
7ZJ-QY 1~7 WHLEE K PRI 7 416 118°59’ 27°35'
ZJ-LQ 1~6 WL K e 52 6 1214 119°11’ 27°54'
ZJ-FH 1~6 WL T Z 1k 6 344 121°20' 29°36'
ZJ-SZ 1~6 VLA U5 6 261 121°41' 29°24'
7J-SX 1~4 RARZEPYA 4 145 121°33' 29°51"
AH-HS 1~6 2oL 6 453 118°08’ 30013’
ZJ-LA1~6 WG 2 X 6 188 119°05’ 30015
JX-XS 1~5 L JLTAE K 5 400 114°46' 29°05'
FI-TN 1~6 wHE =R 6 1 000 117°11" 26°59'
HN-GZ 1~4 WE s 4 841 109°59" 28°40"
HB-CY 1~6 WL E BB 6 207 110°10’ 30°35’
AH-JZ 1~7 TSN Lo 7 744 115°51" 31°10'
JX-PX 1~5 AN 5 400 113°51" 27°38'
JX-LHS 1~6 TLPE I e 6 300 116°59’ 28°07'
ZI-YI 1~7 WL R 57 7 760 120°46' 28°30
ZJ-PA 1~5 WL et e 5 457 120°28' 28054/
ZJ-JD 1~7 WL A 6 110 119°17’ 29°29’
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k2 10 ng/ul, & T-20 CIKFEIRAERH
2.2 PCR ¥ &K 5|40k
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2 ISSR 519741, it 16 N4 2
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Table 2 Sixteen ISSR primer sequences and their optimum annealing temperatures
514 Bl R C 514 Fe3i IR KR E/C
UBC811 GAGAGAGAGAGAGAGAC 57.0 UBC841  GAGAGAGAGAGAGAGAYC 60.9
UBCS818  CACACACACACACACAG 57.0 UBC843  CTCTCTCTCTCTCTCTRA 55.8
UBC822  TCTCTCTCTCTCTCTCA 552 UBC853  TCTCTCTCTCTCTCTCRT 55.8
UBC824  TCTCTCTCTCTCTCTCG 52.1 UBC854  TCTCTCTCTCTCTCTCRG 54.7
UBC825  ACACACACACACACACT 56.5 UBC855  ACACACACACACACACYT 59.0
UBC826  ACACACACACACACACC 532 UBC856  ACACACACACACACACYA 56.5
UBC835  AGAGAGAGAGAGAGAGYC 58.0 UBC857  ACACACACACACACACYG 59.8
UBC840 GAGAGAGAGAGAGAGAYT 52.5 UBC861  ACCACCACCACCACCACC 58.5

AR AT & SN AR S I BEA T 8% S 2,
DTS LA (N 28/ AR (PPL).
Shannon 15 B 8% (D« AR FERIEL (N Nei’s
FERZHEPEIRE (Ho) Z28PEM 3 (KD Nei’s
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Fig.1 ISSR-PCR amplification results of 24 P. cyrtonema samples by primer UBC861 (A) and primer UBC826 (B)
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Table 3 ISSR-PCR amplified results of 16 selected primers in P. cyrtonema samples
514 IS liE EZOYER S8 PPL/% 514 ISE liE LEVERWE PPL/%
UBCS811 9 9 100.00 UBC841 12 12 100.00
UBC818 5 5 100.00 UBC843 7 6 85.71
UBCS822 7 6 85.71 UBC853 7 6 85.71
UBC824 8 8 100.00 UBC854 8 8 100.00
UBCS825 8 8 100.00 UBC855 13 13 100.00
UBC826 7 6 85.71 UBC856 10 10 100.00
UBC835 7 7 100.00 UBC857 8 7 87.50
UBC840 7 7 100.00 UBCS861 7 5 71.42
x4 ZHEBIRMIRMEEE D BT
Table 4 Genetic diversity index of different provenances of P. cyrtonema

it N, N, H, ! K PPL/%

AH-HS 1.5615 1.3612 0.207 1 0.3072 72 55.38
AH-JZ 1.584 6 1.3752 0.216 0 0.3201 75 57.69
JX-XS 1.476 9 1.3178 0.180 8 0.266 8 62 47.69
JX-PX 1.5231 1.3451 0.1958 0.2894 66 50.77
JX-LHS 1.600 0 1.3803 0.2186 0.324 8 78 60.00
FJ-TN 1.5154 1.3289 0.188 6 0.2799 65 50.00
HN-GZ 1.4385 1.2982 0.168 9 0.248 6 56 43.08
HB-CY 1.453 8 1.2927 0.169 0 0.2507 59 45.38
ZJ-AJ 1.4615 1.2589 0.1558 0.2359 60 46.15
ZJ-TS 1.507 7 1.3124 0.180 7 0.269 2 66 50.77
ZJ-YJ 1.423 1 1.2538 0.147 7 0.2211 54 41.54
ZJ-JN 1.600 0 1.383 4 0.2185 0.3240 78 60.00
7J-QY 1.584 6 1.3799 0.2180 0.3223 75 57.69
ZJ-LQ 1.5385 1.3455 0.198 5 0.294 5 70 53.85
ZJ-FH 1.3538 1.2571 0.1421 0.206 6 46 35.38
7J-SX 1.453 8 1.2829 0.162 8 0.242 6 57 43.85
7]-SZ 1.3385 1.2507 0.1372 0.1992 44 33.85
ZJ-LA 1.5385 1.3384 0.1932 0.2874 70 53.85
ZJ-JD 14231 1.2656 0.1542 0.229 6 55 4231
ZJ-PA 1.4154 1.268 6 0.1540 0.2282 54 41.54

Tt L K 1.489 6 13148 0.183 8 0.267 4 63 48.54
YRR 1.946 2 1.666 5 0.3776 0.5519 123 94.62

AH-HS >ZJ-LA >Z7J-LQ > ZJ-TS =JX-PX >FJ-TN >
JX-XS > ZJ-AJ > HB-CY > ZJ-SX > HN-GZ >
Z)-JD>ZJ-PA>Z)-YI>Z)J-FH>ZJ]-SZ. HyIpg
JEFE g Il (JX-LHS) SR K ST (ZJ-IND

FIE A 10 2 2507 AT LE a0 5k 60.00%, et 223
N IE (AH-IZ) SWHLIN/KRIG (Z3-QY) Ff

PN ZSPELL N 57.69%, WITT 42488 (Z3-SZ)
ff) PPL #tfik A 33.85%, 20 ANFRJEKIT-14 PPL 4
48.54%, /NP Z S SR 94.62%. 20 4>
RV N, 7 1.338 5~1.600 0, “F-31E 4 1.489 6;
N 7E 1.250 7~1.380 3, “F¥{t Ky 1.314 8; H.{E
0.1372~0.218 6, “V-¥J{E4 0.183 8; 1 {F 0.199 2~
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Fig.2 Dendrogram of 118 germplasm resources of P. cyrtonema based on ISSR data
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Fig.3 Sampling distribution of 20 P. cyrtonema populations
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