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Abstract  In this study 31 Notopterygium incisum populations were analyzed using ITS sequences to investigate the genetic struc—
ture. The results showed that: the ITS region ranged in size from 634 to 635 bp and base composition was with high G + C content of
57.8% . Thirty-ene polymorphic sites were detected from 402 sequences of 31 populations of N. incisum and the proportion of poly—
morphic sites was 4. 88%  in which parsimony informative sites were up to 12. And 31 haplotypes were identified based on these poly—
morphic sites. Molecular variance analysis ( AMOVA) indicated that high genetic differentiation ( 57%) existed among population
and gene flow was low ( NV, =0.38) among populations. Phylogenetic relationships of 31 haplotypes were analyzed using NJ method
with N. forbesitas an out-group. Phylogenetic analysis showed that 31 haplotypes from different populations mixed together and did not
form distinct geographically separated clades.
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Table 1 ~ Geographic origins GC content of ITS sequence and haplotypes of ITS sequences of Notopterygium incisum
/m GC /%
Q1 36°42. 1727 102°23. 540° 2935 57.95 14 HI(14)
Q2 36°55. 6147 102°22. 505° 2735 57.95 14 HI(14)
3 379223527 102°0.819° 3216 5.9 16 HI(15) HI3(1)
Q4 38°7.357  100°11. 542~ 3337 57.95 8 HI(8)
Q5 35°50.880° 99°355.540° 3635 5792 11 HI(10) HS5(1)
06 34°35.958°  101°16.862° 3525 5790 19 HI(16) H5(2) HO(1)
7 34936397 100°12.904° 4012 57.91 17 HI(13) H3(4)
Q8 32°44.374  100°46. 057" 3600 57.64 19 H5(19)
® 33°22.060° 101°19.1200 4013 57.90 14 H3(1) H5(3) HI2(1) HI5(4) H29(4) H30(1)
Q10 33°45.349°  99°33.707° 4012 5164 10 H5(8) H2I(1) H25(1)
Q11 3392882 96°51.258° 4002 562 12 H5(10) HI9(2)
Q12 33°8.019°  97°27.944° 4401 5763 18 H5(17) HI(1)
Q13 32°15.517°  96°55.072° 3 668 57.63 14 H5(13) HI8(1)
G2 38°5.480°  100°55. 682" 3408 57.95 8 HI(8)
3 34°37.371° 101°26.413° 2765 57.91 11 HI(10) H2(1)
G4 35°43.819° 104°1. 817" 2958 57.95 16 HI(16)
G5 35°13.512°  103°4. 558~ 3164 57.95 16 HI(16)
G6 34°35.910"  103°5. 052" 3025 57.95 10 HI1(10)
c7 34°54.201°  103°41.403° 2946  57.90 9 HI(6) H7(2) H20(1)
G8 34°6.031°  101°53.329" 3 683 57.92 10 HI(8) H3(2)
G9 34°32.617°  102°31. 825~ 3683 57.95 11 HI(11)
Sl 33°18.639°  103°13. 639" 3757 57.61 11 H3(1) H5(4) H8(1) HIO(1) HI2(1) HI6(3)
2 32925875 102°37.618° 3963 5771 14 HI(1) H3(1) H5(3) H6(1) H8(3) HI4(3) H28(1) H3I(1)
$3 32°55.346"  101°34.190° 3493 57.84 10 H5(2) HII(1) HI4(2) H29(2) H30(3)
4 31°47. 110 102°13.079° 3693 57.67 14 H3(1) H5(10) HI6(1) HIZ(1) H26(1)
S5 31°27.889°  101°47.973° 3 808 57.82 15 HI(3) H3(6) H5(3) HI6(1) H29(2)
6 31°0.495°  101°0.440° 3846 571 15 HI(3) H3(1) HS5(9) H22(2)
S7 31°31.170°  99°58.579° 3 886 57.63 15 H5(14) H24(1)
S8 319360300 100°42.474° 3445 5772 12 HI(2) H3(2) H5(7) H23(1)
9 30°38.237° 101938, 108° 384  57.93 8 HI(4) H3(1) H5(1) H29(2)
s10 31931399 102°22.572° 3654 5771 11 HA(2) H5(7) HI6(1) H27(1)
31 3 / 28 S10 )3 ANOVA
( 5 4 A— 23.72%
T 1 C—G; 23 4 C>T 7 G— 36.68% 39.60%( 2).,
A3 A—G 1 A—C 1 T—-G 2 T—-C1 (Fg)
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For (V) (
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3.3
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Variable sites of the aligned sequences among 31 haplo—

types of the ITS fragment of Notopterygium incisum

2

Table 2 ANOVA analysis of genetic variation in populations of

Notopterygium incisum

( ANOVA)

/% P

160. 62 0.40 57 <0.01

109. 06 0. 30 43 <0.01

53.64 0.18 23.72 <0.01

106. 98 0.28 36. 68 <0.01

109. 06 0.30 39. 60 <0.01

. H1 01 Q2

Q3 Q4 Q5 Q6 Q7 G2 G3 G4 G5 G6 G7

G8 G9 S2 S5 S6 S8 S9 . ITS
QI( ) S9 ( )
ITS .

4
4.1 ITS 31
ITS
635( 2 /
634) . ITS
28 ( 1)
4.41%
19
26 ITS
26 ITS 4 (Al ~Ad) .
4 31
A2 H1
A4 H3 Al A3
. ITS
4.2 Fy
Fy  0.00 ~
0.05 0.25
. ITS Fy =0.57
ANOVA
(57%)
13
RAPD
(74.67%)
(25.33%) .
31
(HI)
. (N, =0.38)

* 3751 -



00 €O TO TO TO ¥#0 WO0- ¥0 €0 00 LO LO LO LO 80 80 90 L0 TO TO 10 600 SO <CTO LO L0 L0 L0 80 90 80 OIS
00 #0 80 ¥0 L0 90 #W0O T0 +0 TO 100 [0T0T0 TO SO0 10 L0 80 L0 90 00 80 #0 €0 WO 10 ¢0 00— TO 65

00 TO SDO0- 10 870 (0] 10 000 L0 SO 90 L0 L0 LO SO LO CO TO TO 10 ¥#0 €0 990 SNV] 90 L0 L0 9°0 L0 8

00 10 €0 €0 SN0 Y0 TO 01 60 60 01 07T 0T 80 O0TO0D0I00 L0 €00 90 WO 60 80 60 01 60 60 01 LS

Vol. 40 No. 19 | October 2015

00 TO 0 TO0 10 200 L0 S0 90 L0 L0 LO SO 90 [0 TO 10 600 +¥0 TO 90 €0 €0 90 L0 €0 L0 %
00 €0 #0 10 T0 ¥0 TO €0 ¥0 S0 S0 €0 +#0 0 SO +#0 +0 TO SO <CTO €0 €0 ¥0 ¥0 C¢0 +¥0 S

00 +0 €0 00 80 L0 L0 80 60 60 L0 80 €0 #00 ¥00 00 ¢ 0 %00 L0 L0 L0 80 80 80 80 15

00 10 TO 0 €0 €0 ¥0 S0 SO €0 €0 S0 SO +#0 +¥0 00~ 90 €0 €0 £0 €0 ¥0 ¢0 ¥0 €

00 CTO €0 €0 €0 €0 ¥0 ¥0 €0 €0 v0 ¥0 €0 €0 CTO ¥0 €0 €0 c0 £0 70 A 0 TS
00 90 €0 90 90 L0 LO S0 90 10 TO 10 80 +0 TO 90 §0 S0 90 L0 ] LU IS

00 10 100000 00 00 00 01T 01T 60 80 +0 01 [0 1000- 00 00 €0- 00 00 69

00 10 10CT0 TO 08O 60 60 80 LO €0 60 800~ €00~ ¥00- 800 [0 600- TO 8)

00 00 10 TO TOWO L0 60 60 80 LO €0 60 0 900 00 10 10~ @@ L)

. 00 006000- 00 01T 0T 01T 60 80 ¥v0 0 10 800-6000- 00 €0- 00 00 99
00 00 0 00 01T 01T 60 60 S0 0 0 €00 0 00 00 00 00 5

00 W00 00 01 01T 60 60 SO 01 <T0 €00 100 00 00 00 00 ¥

00 €00-80 80 L0 LO €0 80 800 WO 00 €00~ €0 20- W0 €9

i 00 01T 01T 60 80 ¥0 O [0 €°0- €0- 00 S0- 00 00

.EP Lﬂ ‘:P 2‘% 7}1‘7"#‘

00 LO0-L0 W0 90 WO 60 80 60 071 670 60 01 €10
00 600 00 90000 60 80 670 0°1 60 0l 01 T
00 00 90 TO 80 80 80 60 670 60 60 110

00 S0 00 80 L0 L0 80 80 L0 60 010
00 L0 €0 €0 €0 0 70 c0 70 60
00 60 8°0 60 0°1 0l 0l 01 80

00 100 €00 10 20 €00- TO0 O

00 90- €00- W0 TO0- V0 90

=) 3
- 00 €00- W0 TO0- W0 SO
00 S0~ 00 00 0O
(=]
N 00 T0-600- €
— 00 00 W
00 10

=

0IS 68 8 S 95 & 18 €S S 6 8 9 9 ¢ ¢ ad ud 1ud o0 0 s O 9% w0 W 0 W 10 Wit
w
S wmsiour wmsiagdojoys jo suonemdod [¢ jo onfea S ¢ opqey,
S 10Ul Wi N ]

S I GIE RN F o-'a

° 3752 -



ITS

54,55,510

5 (5.06.08.09.010.011,Q12,113,51.52,53,54,5,56.57,58.59.510

(38.81,52.54.55,56.58,59

Fig. 2 NJ tree of Notopterygium incisum based on the haplotype
of ITS
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