o I R IE DR IR

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

Z5 0 XU B JRIR 4 5 A IAFLP 23 A
LEmW, BRR, FIE B, R ARE, X

FIHASLC:
BT, SRR, Z2/N3E, 25, B KU 9 IR 5 A% 2 REPERY AR LP I AT()). S AR A 27412, 2020, 28(3): 271-276.

TEZR B2 View online: https:/doi.org/10.11926/jtsh.4162

FETT BRI A S

Articles you may be interested in

TR R4S FHET A AR BRI AL SRV

Studies on Genetic Diversity of 48 Wild Species of Magnoliaceae in Yunnan

P P24 4R.. 2020, 28(3): 277-284  https:/doi.org/10.11926/jtsh.4161

L R BRI R B AR AUV A

Analysis on Leaf Phenotypic Traits of Excellent Single Plant Family Moranga oleifera

PG PP 240 2020, 28(2): 185-191  https://doi.org/10.11926/jtsh.4096

19 A AL ASHT it il () B SSRAE 2 I S A 2

Identification and Fingerprint Construction of 19 New Hybrid Varieties (Lines) of Loquat by SSR
PO AT A4 4]. 2020, 28(2): 153162 htips://doi.org/10.11926/jtsh.4131

e/ INRIFE 2 L1 SR RIS W 2L SR 25 ] 23 A A Sy
Species Composition and Spatial Distribution Pattern of Ormosia boluoensis with Extremely Small Population

PG PR 240 2020, 28(3): 301-309  hitps:/doi.org/10.11926/jtsh.4151
AR AR Sk A AR R S R R VR

Indicative Effect of Ground Vegetation on Soil Nutrient Status in Evergreen Broad—leaved Forest of Guangdong
PO AT A Y4 4R. 2020, 28(2): 115-123  htips://doi.org/10.11926/jtsb.4105


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4162
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4161
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4096
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4131
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4151
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4105

Han WHAF Y EI 2020, 28(3): 271 ~ 276
Journal of Tropical and Subtropical Botany

2 X KA B IR IR AL 22 B AFLP 23T

BEW, KRR, FNE, M, BE, #AxE, X4

(B REERRETN, =/ 5t 666100)

WE: NGRS XA (Horsfieldia pandurifolia) 193845 Z £, FIF AFLP 2rFhricEAR, %R E =& R
oI IR TN 8 ANJEEFL 56 4 B MR RE AT T 04T, SRR, B R EE I ROK T 2 ARG, 2AME
IYEON 75.16%; FEJEEEACE, “FHIZ ST 0E N 36.20%; AMOVA 7MW, ZEMH- KM AL S 5 32 AR E TR BN
(75.45%), 1M & B (8] 148 A 24.55%; mantel Kr3e 25 SRR B, MR PR B RS AL PR B A AE AN BB I IEAH 26 (r=0.119 7, P=
0.3210); FETFHEMLINE RS, X 8 NEREHAT T UPGMA E2004T, FEBEALIME 2% 0.951 4bnl s 8 NEREERA 3 4.
XL BRI RUAR () DRA R AR SR AL T BB Ak, JFER I TR I

KGRI EE0T R FRTREUR: AFLP 2 TARid: B ZFerE

doi: 10.11926/jtsh.4162

Genetic Diversity of Horsfieldia pandurifolia Based on AFLP Markers

MAO Chang-li, ZHANG Feng-liang, LI Xiao-gin, YANG Tian, ZHAO Qi, HU Yong-hua, WU Yu"

(Yunnan Institute of Tropical Crops, Jinghong 666100, Yunnan, China)

Abstract: In order to understand the genetic diversity of endangered Horsfieldia pandurifolia, the genetic
structure of 56 samples from 8 populations from Xishuangbanna and Lincang of Yunnan Province were studied by
using AFLP markers. The results showed that the polymorphisms of H. pandurifolia were high with the
percentage of polymorphic sites of 75.16% at species level, and 36.20% at population level. Moreover, the genetic
variation (75.45%) within the population was high through AMOVA analysis, but only 24.55% among populations.
Based on mantel test, there was not significant positive correlation (r=0.1197, P=0.3210) between geographical
distance and genetic distance. According to genetic similarity coefficient at 0.951, the 8 populations could be
divided into 3 groups. So, these would provide a foundation for the development and sustainable development of
H. pandurifolia, and the conservation strategy of H. pandurifolia germplasms was proposed.

Key words: Horsfieldia pandurifolia; Germplasm resources; AFLP markers; Genetic diversity
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TP T R BRI AL Z MR B L S5 it 78 . H
i, MASTAEYFTB, iyl BRKEZSME
(AFLP, amplified fragment length polymorphism).
¥ 5 F 41 (SSR, simple sequence repeat). %3
IR AR DR i B o MR AE YD AT DR AP 18 A% 27
FLEO, FERR I L PG DAL 2 AR PRI A
Seth VRSB R S LA, N T
ORI T R GIR 5 AR AR 1 R
PES S eanR

SR KW CAL TGRSR, 1 i s 2
ith - 1) 5 & B ORIt AR K 48 XL Rk 2
SELLD AP 22 R AT+ B, (HILHT BN S X
WA 7T 32 AR e 3 285 IREL Y 70 i R
VAL F 71 o 0] 5 18] 32 e 2URE I A
Fob WARIE, FARSE ST AN [a] J5 1 [A] SR 1) SR 5

R 1 FHAWAE 8 NEIE S

Table 1 Informations of 8 Horsfieldia pandurifolia populations

MR TSRS BAT T 087, SRR, S Rk
A8 R SRR 7 7 25 DL R R A i A A T R A 77
FE T A AN A A R R BE RS S o T SRR
R 718 205 TH O FEARaE b, B R IHSE
XTSRS RIZHBEAT I8l AHFFRA] AFLP
PRICTTIER, Xm0 SR X e R AT I A
RN KBRS 0 AT, DB KR R R R
IR FEBLE A, 4R & L A PR SRS

1 BRI %

1.1 #8

M FFETORRAM St T S Imie T
XTEL 1 8 /N Em XU AR (Horsfieldia pandurifolia) &
HE(R 1), KA 56 PRA HODEOH Bt je,  WEUIRAT -

JEHE KA 2% (E) i (N) R (m) e
Population Collection Longitude Latitude Altitude Number
ST IRTE(SI) ST EIRTH & 99°46.956' 2392.521" 868~1 038 4
Shuangjiang Bangbing Bangbing Town, Shuangjiang County
YIBITT(NBH) ST PN B AR ORI X 100<36.369 22914707 900~950 10
Nabanhe Nabanhe Nature Reserve in Gasa Town, Jinghong City
FER PR A FE(SL) ST SRR IR AR AR A [ 100°53.189" 22°02.081" 749~800 6
Yunjinghong Forest Park Primitive Forest Park, Yunjinghong Town, Jinghong City
B (ML) il R Yokt it 101°00.000 21°54.000" 774~1 114 14
Menglun Menglun Town, Mengla County
B i M (BB) A EL B 10134.710 21°37.513" 685~788 5
Bubang, Mengla Mengla Town, Mengla County
B AR (WTS) Tt BB R X 101°34.916' 2187513’ 685~787 7
Wiangtianshu, Mengla Wiangtianshu Scenic Area, Mengla Town, Mengla County
BEE(MB) T e LT 10136.060" 21%0.820°  1110~1120 5
Mengban Mengban Town, Mengla County
Bl e B (HY L) T 1t EL B B R X 10134.000 2135.000 650~750 5
Huiyanlong Mohan Development District, Mengla County
1.2 7k 8 A EEH R R HEIEAT UPGMA R0, i« 44

FH QIAGEN 571604 R V242 S - XU A 22k [
21 DNA, F NanoDrop2000 i 4 6 Y6 B iHill
DNA W#KFEEFI OD {H, FiE &% DNA A ik g T
W) TAR(HIE) AR A IR A R T 596 AFLP 4347

1.3 HAR T

SRAF AFLP 23 b Bt 34T N AR Ji5 I POP-
GENE vesion 1.32 %1200 S20U N 45 A7 22 ] 4
(Na). A A3 R E(Ne). Nei’s ZFREHEFEE(H).
Shannon £ FEPEFEE(1) 84— BUE AL 2R
fe¥r. 2£T popgene TS B AL —BUE EdE, H
NTSYSpc-2.10e % f4:(#) Clustering H SAHN F2/7 %}

FEE VTSR B R 25 TR TR (1) 2 44 P e 5 Rl b 3L R
=, H TFPGAL.3 A4 H#EAT mantel #H ¢ 14k 46
Winamova B AF3E17T AMOVA 7347 .

2 SR

2.1 % AFLP ¥ L35t

F QIAGEN {71 & it RIEFEHL I 56 17355 X,
WAL R 2 DNA BERZ I & AIRIGZR . A 64 X4
E51 ik 6 X2 AT, 358 H-AAC/
M-CAG.H-ACA/M-CTC.H-ACG/M-CAA.H-AAC/
M-CAC. H-AGC/M-CAG. H-AGG/M-CAA. ¥H
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ABI377 M A3 AT 26 i 2 B, BEXT 51012 216 2%
i, 6 KBy 1296 441, P AR A
162 4, ZEMEHF N 75.16% (K 2).

2.2 BB SN
Fl POPGENE vesion 1.32 3%} 8 A J& B 1 igt

S YT (R 3). LA, SR XA &

26 X5y LR

Table 2 Amplification results on the 6 pairs of primers

THE PA P U0 225 (57 B (X B (Na) y 1.217 2~1.5325,
R fir LRI % (Ne) Ay 1.044 9~1.248 9, Nei’s £
PEFEH(H) A 0.073 7~0.151 9, Shannon 15 B35 %1 (1)
79 0.236 1~0.112 0. & Ja #E4 WG 1 2 AL i E 5
2 LPLNBH &k, Sl &/, HRFEESHINLSR
MZEMA S E R ERGER 3, UL NBH &
B, S K.

H-AAC/ H-ACA/ H-ACG/ H-AAC/ H-AGC/ H-AGG/ 35
M-CAG M-CTC M-CAA M-CAC M-CAG M-CAA Mean
Z &AL 54 Number of polymorphic loci 145 145 171 168 180 165 162
Z AP % of polymorphic loci 67.13 67.13 79.17 77.78 83.33 76.39 75.16
3 ZEH WO FE R 0% 2 A
Table 3 Genetic diversity of Horsfieldia pandurifolia populations
JEREAR LI A7 FE R 5 AR RS Nei's ZREERE Shannon ZREMEIREL ZEALA % Number ML RH 705
Population ~ Observed number of  Effective number of Nei’s genetic Shannon information  of polymorphic loci % of polymorphic loci
code alleles per locus (Na) alleles per locus (Ne) diversity index (H) index (1) (Np) (PPL)
SJ 12172 11221 0.0737 0.1120 60 21.72
NBH 15325 1.2489 0.1519 0.236 1 148 53.25
SL 1.4031 1.207 8 0.1257 0.1932 112 40.31
ML 1.479 6 1.0449 0.128 6 0.200 6 133 47.96
BB 1.244 3 1.1345 0.0805 0.1226 68 24.43
WTS 1.3478 1.1765 0.106 9 0.164 4 96 34.78
MB 13291 1.1979 0.1170 0.1757 91 3291
HYL 1.3430 1.200 6 0.1187 0.1793 95 34.30
KA Total 1.750 9 1.242 4 0.151 6 0.2437 100 36.20

JERRID K 1. £S5 HE 1.

Population code see Table 1. The same is Table 5 and Figure 1.

2.3 BB BIEG

Xof 55 I IR I AR S A T ) 388 4% 2340 23 A ] L (5
4), F KBS E S BAEA R S A G PR
MAFE, L 2 FEE(H) N 0.124 2~0.184 1, JE#F
NI AE Z FEE (Hs) N 0.096 2~0.123 3, JEREE)EHE
I3 B K (Ge) v 0.175 4~0.386 6, JEFEIA AL L FE
P (D) N 0.026 2~0.071 2, Hiw Hsy Gt Al Dst 1°F
YA 59 0.149 5, 0.112 8. 0.238 6 F10.036 7; ¥
PR Hes Hsy Got F11 Dt 737704 0.140 6. 0.102 8.
0.226 5 1 0.030 6. J& # 4 1 18 A% A48 S5 o A8 S 1)
75.45%, JEFEIAF & 24.55%, 5 IH 22 XUV o s
RS FEAEET RN 756, ARLIHER
FERF(Nm)ASFE, A 1.350 8~1.933 0, ABALIE A
Ky WyFpoKF 2RI 1.707 5.

AMOVA TR, A E B[R] A gL 22 ek

R 4 F WO ERE R L 2 S 5

Table 4 Genetic structure parameters of Horsfieldia pandurifolia populations

514 Primer H Hs G« Dst Nm
H-AAC/M-CAG 0.1529 0.1204 0.2127 0.0325 1.850 3
H-ACA/M-CTC 0.1242 0.0962 02260 0.0281 17127
H-ACG/M-CAA 0.1841 0.1129 0.386 6 0.0712 1.7933
H-AAC/M-CAC 0.1496 0.1233 0.1754 0.026 2 1.350 8
H-AGC/M-CAG 0.1581 0.1225 0.2254 0.0356 1.7180
H-AGG/M-CAA 01280 0.1017 02055 0.0263 1.9330
“F-3%) Mean 0.1495 0.1128 0.2386 0.036 7 15955
WyFh K 0.1406 0.1013 0.2265 0.0393 1.7075
Species level

He SME 2R, He BRNSE SR, Go JaRFR A 2 R E
Ds: SRR IAE ZHENE; N ZE BRI

Hi: Total genetic diversity; Hs: Genetic diversity within populations; Gg:
Genetic differentiation coefficient; Dy: Genetic diversity among populations;

Nm: Gene flow.
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EE K (P<0.001), JEH#EA RIS EAE 7N 94.26%,
JEREEN 5.74%, PpMpisife AR s 3 2ok B THEK
W, IXFI Nei’s JER ZHEME. 28 MEA 8 H D%,
Shannon {5 B FE 5 7 &6 SR — 2.

2.4 JEFHIBIEEEE

IS NTSYS BAF 525 i XU f A 1) (1) 8
& BE B FIS AL — B (R 5) o ZEM JRUVORE JE B 18
FEES 4 0.019 6~0.099 7, NBH 5 SL &R (8L FE
B/, N 0.0196, WTS 55 SJ JERERISAL B B

R 58 MEHE Nei’s 8% — BB (H LA ANist£ RS (2 T £)

K> N 0.099 7, Z2F AWK AR 8L — 0% N 0.909 4~
0.980 7, NBH 5 SL JEHF 8L — U e, 4 0.980 7,
WTS 5 S JERER B % — 8B {1k, >4 0.909 4.

2.5 B3 PR B AR AL PR B A oM

R 1R & BRI A T <G4 BT R B K
A4 S RS R R B, N M B P B A I B AT
mantel AHCHEAG S, S5IRFRI, HoElER SRS AL
B2 AR —E A e (r=0.119 7, P=0.321 0), {H
AT

Table 5 Nei’s genetic consistency (upper right corner) and genetic distance (lower left corner) among 8 populations

JERFRD Population code SJ NBH SL ML BB WTS MB HYL
SJ - 0.940 3 0.938 8 0.9539 0.966 1 0.909 4 0.9381 0.9515
NBH 0.061 7 - 0.980 7 0.9770 0.956 0 0.947 2 09731 0.966 5
SL 0.063 3 0.0196 - 09738 0.9531 0.936 9 0.967 3 0.963 7
ML 0.047 4 0.023 4 0.026 5 - 0.964 7 0.9429 09729 0.9701
BB 0.0346 0.0451 0.048 1 0.036 0 - 0.9203 0.950 8 0.955 6
WTS 0.099 7 0.056 7 0.068 9 0.0615 0.0880 - 0.9356 0.926 5
MB 0.064 0 0.027 2 0.0332 0.0275 0.050 4 0.068 9 - 0.960 1
HYL 0.049 8 0.0341 0.0370 0.030 3 0.0455 0.0795 0.0408 -
2.6 WAL 3 Wit

Xof B2 KU R BEEAT UPGMA 269 (K
1), S5RERE, ML RECN 0.951 i, =5
XA R T 209 3 K3, 4G, HhEEER R
ff) SL 1 NBH JEHERAE—#E, ML, MB Fl HYL %
3ANEBER B EE B0, A1 SL f NBH JEHERTE
—EIEAEE | 32, SI A1 BB JEREEHIEE B LT, (H
BUEFE RO, WERERE RS | 3, &5
& WTS JEHERMIZ RS 11 3.

SL

NBH
mL ]
MB

HYL

SJ
—{ P
BB
wTS I
0.96 0.97 0.98
LA R AL
Genetic similarity coefficient

1 ZE KA UPGMA KK

Fig. 1 UPGMA dendrogram of Horsfieldia pandurifolia

VIR e 2R Z MR R, GRS
WEE ASA MG B A FEuEL
Hl%E, RN, 8% 2R R e T & MR B
FIRE ST ABEFURA 6 X AFLP 54ty 1415 3
1296 2k7tr, “FIREAT 5144 S 1 2 AR AT 2R 162,
TEVIF K b, SR RWCRE RT3 2 5 P E 4 %
N 75.16%, RUHAFFEENBRE SN £F
BKF L, P2 EMAL SN 100, FHZEEH
535K 36.20%, LWFR B AL 2 FEVEAR, AT
I 5 i RO TE 2= T BB XAT B8 % 4 A
Bz, seiEmEE, B2siamli
S8 A s T N B 4 R NP e PN e
58 R WAk, Z A AR AN W s AR, S AN AR
B 25 1 B B 52 AR R S SR R R sg ), A R R =
Wb, BiE Z RN YIR R . R EEIRN &
A A4 P SR I UV AR BRI R A A SRR, H A
SR BTN A B3 1 T SR AN 5 B0 e AR B A i R
FRREA BB ) EEE R R, R B N A T T
A BME B A TFE s 2, (BT
TE A XA 22, 58U BB Wi 46 /)N,
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HERREZS N EHNBELEZHEE TR [,
Ja ARSTE BRI 22 et 2 T BUE AUE B ECE T E
() D (R 2 — 1220 A o B e IR A 3E AT 2 PR R
t, —LeEREA KA, FBELEE LR
W, XFEMARRES, 24 KB L
RARME, 11— L TF RE B G AL SR, 4w
e B Yes & ACEE, HEHEN YR EE K
KARW LR S X ERKRIRE T, H
JERIBOE BE R E EZ R, K, FRUE
RN A AR, 15 4% A8 S B A8 0 ) B
A R A A

5 DR ) FH B2 38 PT 5) E F ) 2 A A e 3
D) AP A e A [ B A e I v e 2oy AR i
LM R A AR SR R 1.707 5, JE (A [ s 4%
S R ECN 0.226 5, JEHENBE AR KT R A
WEAR SR, RN SRR AR FEERE, AR
FOREAI fE AR ) S8 58 AR 21 (Litsea szemaois)® % it
KRR 4h Hb X 43 A 1 v kL B Ff B 4% (Scleropyrum
wallichianum)IAHALL, {H 5 X i HE 47 (1) 38 4% A48 7
TKT(Gs=0.273)%F LB 28, ZE - JX WA (1) 382 4% AL AR
FEAHAR.

I FEE T, S KU 25 B AT
W, FWIAIE T SRR fa B R B i 2. b
TR B AN 0 A% R 5 TRIAEAE AN B35 ) IR AR O, ]
SR b o A 5 A S I kb TR PR DR K
(IR o BE B HEUT Y NBH A1 SL AN R BE 1 S R AE
—i2, ML. MB fll HYL MR B dis, 3 MEkt
RE—H. B2 BB FHMMEESE, 5 MB Al
HYL &R, (IR 2R S) B HERAE — g, X
AR AR BB /AR, S8 TN EHRE, /)
JeE F ) T AR R AL 2R

WA R 8 A 2 A R e OO SR BN Tk %
Wi )37 g 7 B BEAt, [R5 12 A& BAR ORI R
FH SR I DS EERT, LCRAP WA ) 153 4% S5 R f 2 )R AT g
Z LRI EAL ZRE I . DRI, 0S5 IR AR DR A
ANRERH B — [ ORAHE T, TN R BLER G IR 5
W&o B SG, NAZH I N B RN BRI AR, RE
R R X B R IR, A SE SRR,
ML #1 NBH EHERAFE gL 2, Hix 24
JERER AR R ROR, A SE NI, Ni%
R ORAF s FE LRI A BB ECE R AR, TRAANT
PR, DY KA BRERN, BRFEEEEN
WAL Z RV H
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