a6 B BT B R AP K FZ W] RB 20O Vol. 46 No. 7

2018 4 7 A Journal of Northwest A&.F University(Nat. Sci. Ed.) Jul. 2018
W £ 4 BT 2018-03-09 1709 DOI: 10. 13207 /i. cnki. jnwafu. 2018, 07. 003

2% 4 i il - http . //kns. enki. net/kems/detail /61, 1390. S. 20180309, 1708. 006. html

KIERAMEBIEE S MR ISSR FRIET

FWE X GFAHADL B . W FEVHAA.F H

CHEM R 27 M2 B, 52 5% B 550025

[ ZE]1 (B W)Y M KR (Cinnamomum migao H, W. L) K 4K Tl BE (10 3515 2206, Sy 335 2 %8 U5 19 15 37 A )
RIS ARYE . L0712 ] SR ISSR 43 FHRic . X 5% A StIH A 8 AN Kt R AR FEE S L 62 MRS 19382 1% 2 #F 1 3t £%
SERTEAT AR BT 5 BT 38045 RH AL R BORN 38 B BE B %) 8 ARl T UPGMA R4 H . I XF 62 MR 57 PCoA HUSR R
FE . [45RY kAR 8 AN RAFEEE T 19 519 1 167 2B MW, ZEMLW Ol 89. 780 . KARFIEE M
- 25 LI S5 A B D B 1,572 6, RSB IO 1,390 9, Nei”s B ZHEPEFR 800 0. 223 3, Shannon’s 2 #1845
Bk 0.328 2, ZA LA LA 57. 260 B 0L R BN 0. 263 6, K AR A [ K AR I RE 3k 3t 4% 2 0% P48 b 3 7R
SN = FRE K 58 A AR Tl B 119 35 44 B 29 2R 55 (0. 046 4~0. 241 3Dl [B] (1 35 14 748 S5 72 501K 5 oK A7 b A
(] Y B RT3 S 1. 396 82> 1, i W ol B ] 7 7 B IR 3 o (R B R0 9 33 1% 43 A 35/ . UPGMA 2845 3 7R . 8 AN Fh B
FREE T (ZND Bl oy — 25, B ) 1(LDD B ) 2(1LD2) (B2 1EWMD) B 2(WM2) 28— 280 (CHD 37 3 (LB) |
VU (ZE) ROy —2, R 45 5L S Wt BB 2 30 A P R SR AE — 2 s PCo A 1 5%*%3%,62 WROK A B 43y 2 A%
ZAEZR L B M2 AR R 2 AT (ZND ST (ZE) I (CH) .75 3 (LB) L B35 2 AN PSR EL 2 AN 2 1Y 3ot
g B [E5R Y RASFRE M AR NG 2R B PR R Mg .

[XBIA] KiE KIAFIE; ISSR AR s 8t 15 2 ek

[(FESES] Q319'.1 [xktrE®m] A [xEHS] 1671-9387(2018)07-0015-08

Genetic diversity of Cinnamomum migao populations
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Abstract: [Objective) This study evaluated the genetic diversity of natural Cinnamomum migao H. W,
Li populations to provide theoretical basis for protection and rational utilization of C. migao genetic re-
sources. [Method] The genetic diversity and genetic structure of 8 natural populations and 62 individuals of
C. migao from Guizhou were analyzed using ISSR molecular markers. Based on genetic identity and genetic
distance, UPGMA cluster analysis was performed on the 8 populations and PCoA scatter point cluster dia-
gram was established on the 62 plants. [Result] A total of 167 polymorphic bands were amplified by 19
primers from 8 natural C. migao populations,and the polymorphic band ratio was 89. 78%. The mean ob-
served number of alleles, effective number of alleles, Nei’s gene diversity, Shannon’s information index,

polymorphic band ratio, and gene differentiation coefficient were 1. 572 6, 1. 390 9,0. 223 3,0. 328 2,
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57.26% ,and 0. 263 6,respectively. Above genetic diversity indexes of different natural populations in spe-
cies level were larger than those in population level. The genetic distances of the 8 populations were not
high (0. 046 4—0. 241 3),and the genetic variations among populations were low. The gene flow among
populations of 1. 396 8 was larger than 1,indicating that there was a gene flow among populations, but the
genetic differentiation among populations was small. UPGMA clustering showed that Zhenning (ZN) was
one class,LLuodian 1 (LD1),Luodian 2 (LLD2),Wangmo 1 (WM1) and Wangmo 2 (WM2) belonged to one
class,while Ceheng(CH) ,Libo (LLB) and Zhenfeng (ZF) belonged to one class, which showed the popula-
tions with less distances clustered together. Principal coordinates analysis showed that 62 samples were di-
vided into two ancestries. Ancestry 1 had two populations of Luodian,ancestry 2 contained Zhenning (ZN),
Zhenfeng (ZF) and Ceheng (CH) ,while the two Wangmo populations had genetic information of both an-
cestries. [Conclusion) C. migao has abundant genetic diversity among populations and species, and it has
the potential for further genetic improvement.
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K G (Cinnamomum migao H. W. Li) & & Bl
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W B (LB V7 B (ZND Y 8 A KA KR Bl BE (3%
D), PR A 62 Bk K A T i 1 I ) i B SR AR
IFIA] Sy 2016 48 7—8 H o 4 R 4 19 KA BT e ity 57
RPN A Ak IS 1 B 348 v, o L[] 55 36 =5 T
T =70 CykAE R A
L2 A &
1.2.1 DNA eg RS0 R FR B ) 4
DNA $2 5] & CRAR A AL BHECA FRA 7D $2 ok
i (8 AN R AR AP HE 62 % BB M i 19 DNAL A
—20 CI#- 47 % H. i Eppendorf /A # i Biopho-
tometer #% R 25 1 43 A AR fir 4& DNA 19 & &
SEE L 0. 820 B e W 5 I AT LUK . T G-BOX %8
HMEEIE AR R GE LA TE AR BRI S A I DNA 5 2.
1.2.2 ISSR-PCR # ¥ Z M A& LW K2
(UBC)2006 4E4\ A B 100 45 ISSR 5 ¥ 7 4. i E
R RAEYEARGRA T YA M. N 100 5
ISSR 5| ¥y v i 1 47 15 2540 1% M7 2 250 s LR E
PEGFIY 19 25519 F T K A 9 ISSR 43 8 (51 9 4 5
FIpH ULk 20 kR SRR Ry 20 pL, 5
MgCl; 1. 8 mmol/L,dNTPs 0. 2 mmol/L, 5|4 0.7
pmol/L, 4t DNA 90 ng, Tag DNA &1 1 U,
ISSR-PCR ¥ 3427 5 :94 CHIZSE 5 min; 94 CAF
P 30 5,53.0 CiBk 45 5,72 CHEAf 1 min,35 MF
Wife)a 72 CHEM 5 min, P3P T 4 CLAF.
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Table 1 Description of sampling locations of Cinnamomum migao
T V5
R R HlL A Tift i B/ m EIZA e 1w YeRE/ () B/ C Féf T 5/ mm
Position Population Altitude Slope position Slope aspect Slope grade Mean annual Mean annual
temperature precipitation
vl - h ek
Zhenfeng 2 996 Middle slope North slope 2 . 1100
it . , s ¥k
Ceheng CH 74 Upper slope East slope 26 19.2 1200
B ¥ s ,
Zhenning ZN 980 Lower slope West slope 38 16.2 1276
T ) el [kl s
Luodian LD 710 Middle slope Northwest slope 38 20.0 1335
T ) Ly ARy qar
Luodian LDz 783 Middle slope Northeast slope o 20.0 1335
B T (L3
Wangmo WMI 821 Lower slope West slope 20 19.0 1222
B : b
2t WM2 880 ) ke 34 19.0 1222
Wangmo Lower slope Southwest slope
7 W% - th AAudk
Libo LB 652 Middle slope Northeast slope 32 18.3 1820
1.2.3 ISSR-PCR ¥ 3¢ =4 egteml R 2% 505 ZAMERAH 167 4. Z B4 LB 89. 78 %,

WEEEE L Uk K D PCR 7 39 7 ¥y, 2 o il oy 1 X
TAE. ML 5 V/em, 75 B ¥ 48 78 0 BE B Hi iy 2~
3 cm W5 IR LUK . R G-BOX 58 AP BE N8 £ 58
JUE =i (SN ATRE 1IN

1.2.4 H¥FEHH RN T 8005 UK B 3
SRNEOE /S VRas 7/ Fi1E) - QO 1 | B % VAl O i =
bv 811 R S R | RO 07 A VI 1 (T 5 g A=
B Ry S A7 B P M m, 08 17 AR JE P B MM B
Mm ., 5080 <07 A% F 22 R mm ., I HARE Fh e Py 32 A
B R Ab F Hardy-Weinberg S 7 ik 25, ] POP-
GENE32 3158 2 25 1 2417 Lo 451 (PPL) 08 ) 45
LB B (Na) A 8055 i I %L (Ne) | Shannon” s
ZREMEFERCH) (Nei’s S Z R ECCHD IR
SALRECGO IR T (NmD 3G AL R B CD
Nei’s gt fEH 85 (D) 45 9 MR S5 .

K AMOVATLL 55 #ffxf 8 4K tm Fif 62 #k
AT 5245 A2 S 10 4 F 7 22 43 B s il NTSY Spe
V2. 10e BAEXS 8 AN KA Bl AR HTAE AU A 2
% (unweighted pair group with arithmetic average,
UPGMA) AT K 70 #r» S R K &L 15 ] GenA-
TEx B AFXF 62 AR A R AT 32 A6 A5 b 23 A 157
PCoA s REK.

2 AR5

KIS FhFIFRBE Y B 2 B

HI 3 2 I 19 2551 W% 8 A KA i B 114 62
Bk DNA K847 PCR 4784 L5744 1 186 Sk E &L
P R T BT 45 5 2% K/l 200~3 000 bp, Ho

2.1

AP 9 KBS H g Y
UBC846 § 44 (1) 2 e £ (15 0 . AP &k £
AL B 5 100, 00% ., 5149 UBC810 473 &7
B /b (6 50,

B 3 AR K AR TE W) B K- B 2 280 A
LBl (PPL) 2y 90. 86 %6, #E Fi BE /K 7 1 ) PPL -3
k57, 26% ., Hoh WML Bl BB PPL & &, R
70.97% ., ZN P Bt PPL % %, 2 30. 65% ., %
PPL 77, 2% A B B 35t 15 2 FF 2 & AR 05
WM1>1LD2=WM2>ZF>LB>CH>1LDI1>ZN,
T S 2 0L 2 5 BE B (Na) 2y 1,572 6, Na $i i
By AP RBE S WML (1. 709 7)., f fik 09 Fh # - ZN
(1.306 5), & FhE Na KNI Ty WML >WM2 =
LD2>ZF>1LB>CH>LDI1 > ZN; ¥ f /K F Na K
1.908 6, Ff e A &S5 o7 HE B (Ne) ~F- 342 1. 390 9,
T WMI(1. 469 6), 3%kl ZN(1. 245 2), & Fh
BE Ne K/ WM1>WM2>1LB>ZF>1D2>
CH>LD1>ZN; ¥ /K ¥ Ne Jy1.520 9, Nei’s 3
K 2 REPE 4R £ CHD e ey B9 FR RE 2 WM (0. 269 1),
TR & ZN(0. 136 2), 44 0. 223 3,8 K ARFR
BEH R F 5 WML > WM2 > LB > L.D2 > ZF >
CH>LDI>ZN; ¥ Fp /K F8y H 24 0.303 2, Shan-
non’s ZREVEFEECCH D FE K318 0. 328 2, 3%
e WML FEE (0. 397 4), B AR 72 ZN i
(0.195 1), & Ff BEHE TPy WMI1 > WM2 > 1LD2 >
LB> ZF > CH > LD1 > ZN, H' ¥ F k F
(0. 453 O >FhE/K (0. 328 2), H 551 Fh /K F
(0.303 2) > Fh B /K 3F (0. 223 3), Ne ¥y Fif /k F
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Table 2 ISSR amplification of 62 individuals of Cinnamomum migao
. Sl e SEWRAE SRR
Primer number Primer sequence (5'—>3") otal nﬁmber Polymorphic bands P()lym()rpblc
strips number band ratio
UBC807 AGA GAG AGA GAG AGA GT 10 8 80. 00
UBC808 AGA GAG AGA GAG AGA GC 10 9 90. 00
UBC810 GAG AGA GAG AGA GAG AT 6 5 83.33
UBC812 GAG AGA GAG AGA GAG AA 12 10 83.33
UBCS813 CTC TCT CTC TCT CTC TT 8 7 87.50
UBCS815 CTC TCT CTC TCT CTC TG 8 7 87.50
UBC821 GTG TGT GTG TGT GTG TT 9 9 100. 00
UBC822 TCT CTC TCT CTC TCT CA 8 8 100. 00
UBC835 AGA GAG AGA GAG AGA GYC 10 10 100. 00
UBC840 GAG AGA GAG AGA GAG AYT 9 6 66.67
UBC844 CTC TCT CTC TCT CTC TRC 10 10 100. 00
UBC846 CAC ACA CAC ACA CAC ART 15 15 100. 00
UBC847 CAC ACA CAC ACA CAC ARC 13 13 100. 00
UBCS853 TCT CTC TCT CTC TCT CRT 9 6 66.67
UBC857 ACA CAC ACA CAC ACA CYG 10 10 100. 00
UBC859 TGT GTG TGT GTG TGT GRC 10 9 90. 00
UBC873 GAC AGA CAG ACA GAC A 12 12 100. 00
UBC880 GGA GAG GAG AGG AGA 8 7 87.50
UBC891 HVH TGT GTG TGT GTG TG 9 6 66.67
BB Total/Average 186 167 89.78
x3 SAKBRAMBNERSHFSE
Table 3 Genetic diversity of 8 Cinnamomum migao populations
ZME&A UL 45 A7 AR Nei’s £ [H Shannon’s
i FEAR $ W (PPL) /% S H(Na) HERINe) — ZHHERICD SRR HD
Population Sample number Polymorphic Observed number Effective number Nei’s gene Shannon’s
band ratio of alleles of alleles diversity information index
LD1 13 54. 84 1.548 4 1.353 4 0.203 2 0.301 1
LD2 12 65.59 1.655 9 1. 402 6 0.2351 0.3511
WMI 11 70.97 1.709 7 1.469 6 0.269 1 0.397 4
WM2 7 65.59 1.655 9 1.441 6 0.252 8 0.372 8
ZF 5 58. 06 1.580 6 1.407 0 0.2331 0.341 6
LB 5 56.99 1.569 9 1.419 0 0.2357 0.342 7
ZN 3 30. 65 1.306 5 1.245 2 0.136 2 0.195 1
CH 6 55. 38 1.553 8 1.388 4 0.2210 0.323 8
P()p?flfi{iqlzevel 8 57. 26 1.572 6 1.390 9 0.223 3 0.328 2
Ptk 62 90. 86 1.908 6 1.520 9 0.303 2 0.453 9

Species level

2.2 KEEWMEMNBEELEHENL

FIH AMOVA X} it A 19 ISSR bric B4l 4 Fh i
] PR N R 2R B2 R AT 4 O 2500 BT L A R L3k
4, R A AT ORR B B L AR S A 16, 14 00 4F
FE T FIEEN] . 83. 86 Yo £ 76 TR BE N (P<C0. 001) , 3
B ol 20 1R 0 0 PN 35t 4% 0 Ak S W 8 3 L i A BT &

5 2.1 3553t a5 SR AR

HRAE Nei”s 5k P 2 # M 48 B0 CHD A6 5500 Ok A 8
SR ] 1) B X 23 Ak R B (GO Ry 0. 263 6, )

N

PR

PR FIREA] AR S o5 B s AL AR Y 26. 36 %0, P AE Y
AR R 73.64% . M4 Shannon’s ZRE 1 5L
CH" Al 52 1 Fh B 18] 388 7% 2 BF M BT 7 L 61 oK
27.69% , B &R Fh B MR) AR S 7 R R R R
27.69% Pl BENAE S5 e 72, 31% . R4 H 4 #r
AR T [R) 38t 15 22 FE 4 b B S o T ARAE HO AR
G o AE  FL 5 2848 00 5 1 A e o 3t 4% 43 Ak 285 1 —
0, RI LAFD B AR AR T O F L R Gu TR K
i b AE K P B B 2 P (Nom) R 1,396 8.,
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Table 4 Analysis of molecular variance (AMOVA) for 8 Cinnamomum migao populations
. Y 2 VA VN 7“: Eﬁ 4 //D
5 5K fr i i )i %415 A P i
. .. : . . Percentage of
Source of variation df Sum of squares Variance components . P-value
varlation
Fir e i) . 7 421.003 4.738 4 16. 14 <20.001
Among populations
. Wﬁf_lj\] . 54 1 326. 387 24.560 9 83. 86 <20. 001
Within populations
A Total 61 1747.29 29.289 2
2.3 AKiEEMBERNSEEEFMEBLEER (D), g5 RUW K S5, sk 5 M, I 1L 0.785 6~

FEIR 3 A R (GO HOAE PP ARG R ] Y 23 £l
JE ANBEAE B A R B A g A Ak O T E— 2P )
PrAb i Z [ A9 o0 fe 2 B A POPGENE $i {3155
L R (] A9 352 £ AH 8L AR K (D) A Nei” s it £5 B B

0.954 6, X R WIFHHE R R G R RN . 8 KA
FHHERY D ARA &, e KB 9 LD2 A ZN g Ff R ]
H4 HA 0. 241 3.8/ WML Fl WM2 5 Fh i
[] . {2 0. 046 4,

RS SAKBRAFEDN Nei’s BEBMRMMBEES
Table 5 Nei’s genetic identity and genetic distance among 8 Cinnamomum migao populations
Poﬁl’ﬁion LLD1 L.D2 WMI WM2 ZF LB ZN CH

LD1 0.953 5 0.916 3 0.906 0 0.849 3 0.844 1 0.789 3 0. 830 6
L.D2 0.047 6 0.931 5 0.916 5 0.871 1 0.850 8 0.785 6 0.845 8
WMI1 0.087 5 0.071 0 0.954 6 0.904 8 0.883 8 0.837 4 0.887 0
WM2 0.098 7 0.087 2 0.046 4 0.898 1 0.883 8 0.835 6 0.889 9
ZF 0.163 4 0.138 0 0.100 0 0.107 4 0.909 6 0.834 1 0.917 7
LB 0.169 5 0.161 6 0.123 5 0.123 5 0.094 8 0.840 8 0.902 1
ZN 0.236 6 0.241 3 0.177 5 0.179 7 0.181 4 0.173 4 0.810 5
CH 0.185 6 0.167 4 0.119 9 0.116 6 0.085 8 0.103 0 0.2101

TE R P BRI B LML R B (D 2 Ry H st BB (D) o

Note: The data above diagonal are genetic identity (I),while the data below diagonal are the genetic distance (D).

ARG bR i) F) 388 1% A DL AR B (D R Nei” s g5 %
WEE (D), ffi FH NTSYSpcV2. 10e 4% A UPG-
MA PR T R AR TR A 3845 5C R IR 2B 18D 45 2R L
Lo Ha B 1 Al S0, KA Ao B ) A 38t A% B B /0 o 7E
LR 0. 08 Ak .8 ASFRHEREI 2 28, RV ZN
Mo —28 R T A FRE N — 28 TR AR B RS 0. 07

Bb ST ASFPRE SRR 4y 2 26, B LD1,LD2, WML,
WM2 %2, CH . LB.ZF N — % fE {4 i
0.05 4k, LB Bl I 4 —2& ,CH . ZF BN — 2 e
200,045 Ab,LD1.LD2 B H—2%, WML, WM2 &%
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Fig. 1

PCoA Bl ISR BL T > M o] i it 15 56 &

Bl 1 T ISSR FRICH) 8 KA KRR ER) UPGMA KA

UPGMA dendrogram for 8 natural populations of Cinnamomum migao based on ISSR markers
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Fig. 2 Principal coordinates analysis (PCoA) of 62 samples of Cinnamomum migao
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ARG T E ARl A ) 20 A By o R 0 78 S A7 A T
W BLAPRE K S 19 H 48 %00, 223 3) L 5 PR 3E >
SEUS H O 80, 228 0) K S Y, 184 FlKF
b SR B AP A L KA Shannon”s ZRE1ESR
B 0,453 9 AKF MR FEIE TR SSR AR ic 1Y K
HAKZ T (Litsea auriculata) (0. 515 0), & T ¥ ik
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(0.385) Z& 75 i7" i RAPD #gic i B3P A 2% 7
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H'(0. 328 2) 1 Tk et i F RAPD fric i A4
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AL Z2 RV TR T R D e K 6 B OK AR B 35 1R 2 R
PEELF A .

XS 8 AN K A Fh Y ISSR B4 #E 47 AMO-
VA 387 R WK AR S s S b A 16, 14 047 78
THRNHEIE] . 83. 86 V0 A7 AE TR0 A P il 7 ] 0 b phy 5
1R AL .3 . BB A AR W B OF 58 45 R 2 W]
KB A ZETF (Litsea auriculata) B 28. 36 % W) im 18
AR SEAFAE TR BER] L 71, 64 26 (8t A5 A8 A7 AE TR BE
M B3 K2 F (Litsea szemaois) FI - HK27.01%
F9 38 170 S AR AE TR BEI] L 72. 99 00 8t 14 78 A7 A
FRBEENY SR TR E F (Neolitsea sericea) [ i
L AE S AP B ) 36, 4600, FhOBE N
63. 5426 HI AT DL, oK A R R [8] A 35 1% A8 R HE
191 A JFC At A R 1 AR T o P 38 £ 78 S L fB) 6 G
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v A PR R, DR AR B TR VAL B A% BHL Ik b R 1] Y
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