2012 13(4) :555-561

Journal of Plant Genetic Resources

AFLP

( 650205)
POPGENE 3.2 13 . :

( PPB =88.82% He =0.3000 [ =0.4571) (PPB =75.66% He=0.2572 I =
0.3897) , 13 (PPB)  92.11% Nei’s (Ht)  0.3837 Shannon’s I=
0.5374., (Hs) 0.1640 (Gst) 0.5725 57.25%

42.75% . Nei’s (1978) 13
0.6556 ~0.9258 (0.9258) ;
0.9196.0.9173, 0. 6556

. AFLP;

Genetic Diversity of Cannabis sativa L. Based on AFLP Analysis

HU Zun-hong GUO Hong-yan HU Xue-i CHEN Xuan LIU Xu-yun GUO Meng-bi
ZHANG Qing~ying XU Yan-ping GUO Liden YANG Ming
( Industrial Crop Research Institute Yunnan Academy of Agricultural Science Kunming 650205)

Abstract: Genetic diversity of 13 Cannabis populations from different sources was analyzed by POPGENE 3.2
Software. AFLP analysis showed that the Yunnan population had the highest level of genetic diversity ( PPB =
88.82% He = 0.3011 I= 0.4571) and then the Heilongjiang population ( PPB =75.66% He =0.2572 I =
0.3897) . The percentage of polymorphic loci ( PPB) of 13 Cannabis populations was 92. 11% . Nei’s total genetic
diversity ( Ht) was 0.3837 the genetic diversity ( Hs) was 0. 1640. Coefficient of genetic differentiation among pop—
ulations ( Gst) was 0. 5725 it means that 57. 25% of the total genetic variation occurred among populations and
42.75% genetic variation in different populations. To further analyze the genetic differentiation among populations
the genetic distance and genetic identity of Cannabis were calculated according to Nei’s ( 1978) method. The results
showed that the genetic identity among populations was from 0. 6556 to 0. 9258 the highest degree of consensus be—
tween Guangxi population and Sichuan population was 0. 9258. Genetic identity between Yunnan population and
Guizhou population or Sichuan population were 0. 9196 and 0. 9173. Gansu and Shanxi population with lowest ge—
netic identity in all populations was 0. 6556. The results indicated that rich genetic diversity among 13 cannabis
populations. This study analyzed genetic diversity of cannabis populations in molecular level provided scientific evi—
dence for the protection of seeds breeding evolution study of industrial hemp.
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1
Table 1 Thevarieties resource and code of Cannbis stava L.
No. Cultivar code Origin No. Cultivar code Origin
1 1 26 289
2 2 27 301
3 3 28 400
4 4 29 406
5 8 30 428
6 34 31 435
7 52 32 438
8 81 33 442
9 102 34 443
10 124 35 446
11 165A 36 448
12 176 37 449
13 179-B 38 455
14 195 39 457
15 223 40 460
16 224 41 462
17 230-B 42 464
18 255 43 466
19 258-B 44 469
20 265-B 45 474
21 271 46 477
22 273 47 480
23 274-B 48 486
24 274F 49 527
25 281
1~4 11
1 —4: breeding varieties 11: wild species others are local varieties
1.0l Mse 1 (50 pmol /pl) 1.0pl T, 2) . 20l
(5U /wl) 0.2ul ddH,0 19.8pul 16°C 3.0ul 10 x PCR buffer ( Mg** 15 mmol/L)
65°C 20min -20°C 0 2.0l E+3 (10 pmol /pl) 1.2ul M +3
E+0/M+0 20l (10 pmol /ul) 1.2ul dNTP ( 10 mmol /L)
DNA 2.0pl 10 x PCR buffer ( Mg®*  0.4ul Taq (50U /ul) 0.2ul  ddH,0  20pl.

15 mmol /L) 2.0l dNTP (10 mmol /L) 0.4pul
Eg (10 pmol /ul) 1.0l My, (10 pmol /pl)
1.0pl Tag  (5U /ul) 0.2l ddH,0  20pl.
:94°C 4min; 94°C 30 s 56°C
30 s 72°C 1min 30 :72°C 7min; 4°C o
20 -20°C o
E+3/M +3 (

: 94°C 4min; 94°C
30 s 65°C30 s 72°C 1min 12
0.7°C;94°C30 s 56°C 30 s 72°C lmin 25 ;
72°C 7min; 4°C o
5wl loading buffer
; 10 mmol /L EDTA pH 8.1,0.25%
) 95C

(98%

5 ~8min



558
80W 6% 90min 3 5 AFLP 49
1/3 Table 3 Polymorphic bands generated by 5 primer combi—
nations from 49 materials of Cannabis satival L.
2 AFLP Primer No. of No. of (%)
Table 2 AFLP Selective amplified primers combination total loci polymorphic bands Polymorphism rate
E-AAG / M-CAG 100 56 56.0
EcoR 1 (E) Mse T (M) E-ACT / MCTA 86 50 58.1
E +3 Primer Sequence M +3 Primer Sequence EACT / M-CTC 84 30 395
E-ACG / M-CTA 80 52 57.8
1 E-AAC 1 M-CAA EAGG / M-CAC 92 54 56.2
) . Total 442 262
2 EAAG 2 M-CAC Mean 88.4 52.4 57.5
3 E-ACA 3 M-CAG 2.2 UPGMA
4 E-ACC 4 M-CAT NTSYS 2.0 AFLP
5 E-ACG 5 M-CTA 49
6 E-ACT 6 M-CTC (0.40~0.90) (1)
7 EAGC 7 M-CTG
. UPGMA 49 0.628
8 EAGG 8 M-CTT 4 ( 12) 1 13
E:5"-GACTGCGTACCAATTC3"; M: 5"-GATGAGTCCTGAGTAA-3" . 301 4 ; 11
L4 2 N 3 N
AP ? ’ ? )
2 . 2 ;I
‘(1 ” “O ” 14 _ ” o 7 2
PPB  percentage of polymor— ) 3 v
phic bands PPB = a/(a +b) ) ’ 5
Ne ( effective number of allele Ne = 1/3p})
P 1 POPGEN 3.2 49
o NTSYS 2.1 Jaccard 4
(1908) Gs;=al/(a+b+c) Gs; 2.3
P a POPGENE 3.2 301
b ¢ i j ° 48 13
UPGMA( unweighted pair group _
method analysis) ° ( Ne) Nei’s ( He) Shannon’s
) (1) (P) (PPB) .
4 13 AFLP
2.1 AFLP
64  AFLP 5 (PPB =88.82% He =0.3000 I=0.4571)
N N 49 (PPB =75.66% He=0.2572 [=
AFLP o 3 5 0.3897) » 48 :
442 100 ~ 1000bp PPB =92. 11% Nei’s He =
262 0.3678 Shannon’s 1=0.5374. 48

56.0% ~59.5% 57.5% o
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o



4 : AFLP 559

\ 1
| '—':§
\ I
\ 8
| 8
I 124
| 301
\ ! 3
L i N —|
‘ 327
T 176
w — L —————
\ 130'B
\ 135-A
| ,—'—4:%82
\ 28
i —
I I—|—|:48\4
486
\ 238-B
| t 435
| 4,—‘ 774-B
%
| —477
| —4x0
| ,—'_1—:24 3
\ 4%
\
! 6
| 460
i —%
\ T L 453
[ | —— 4%
. } L 57
Vv [ 3%
| ! ; 224
T T 1 T g T T v T = = = = 1265-B
0.49 0.59 I 0.69 0.79 0.90
Coefficient
1 49 UPGMA
Fig.1 UPGMA clustering dendrogram of 49 materials of Cannabis sativa L.
based on genetic similarity coefficients
4 AFLP 13
Table 4 Genetic diversity of the 13 populations of Cannabis sativa L. detected by AFLP
Nei’s Shannon’s
Populations N Ne He 1 P PPB
YN 17 1.4871 0.3000 0.4571 135 88.82
GZ 3 1. 4446 0.2547 0.3750 99 65.13
GX 2 1.3349 0.1962 0.2864 72 47.37
SC 2 1.3722 0.2180 0.3183 80 52.63
GS 2 1.2140 0. 1254 0. 1830 46 30.26
SX1 2 1.3210 0. 1880 0.2745 69 45.39
XJ 2 1.2466 0. 1444 0.2109 53 34.87
HLJ 7 1.4251 0.2572 0.3897 115 75. 66
LN 2 1.2233 0.1308 0.1910 48 31.58
JL 2 1.2186 0.1281 0. 1870 47 30.92
NMG 3 1.2815 0.1712 0.2585 73 48.03
SX2 2 1.2559 0. 1499 0.2188 55 36.18
AH 2 1.2093 0. 1226 0. 1790 45 29.61
Mean 1.2167 0. 1704 0.2520 66 44.03
Total 48 17.0341 0.3678 0.5374 937 92.11
2.4 13 o
( H) 0.6556 ~0.9258
( Hs) ( Dst) 0. 9258;
( Gst) o 5 Hi .
0.3837 (Hs) 0.1640 0.9196.0.9173;
(Gst)  0.5725, 0. 6556

Nei‘s( 1978) .
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5 13 Nei’s
Table 5 Nei’s genetic diversity ( above diagonal) and genetic distance ( below diagonal) among 13 populations of Cannabis
sativa L.
YN GZ GX SC GS SX1 XJ HLJ LN ! NMG SX2 AH

YN *%%% 0.9196 0.8413 0.9173 0.7020 0.7761 0.7882 0.9160 0.8005 0.8004 0.9086 0.7740 0.8420
GZ 0.0838  *%*%x 0.8269 0.8524 0.8463 0.7613 0.7835 0.8728 0.7741 0.8556 0.8123 0.7858 0.8169
GX 0.1729  0.1900  ***x%x 0.9258 0.7477 0.7257 0.8530 0.8264 0.7292 0.6530 0.8005 0.7385 0.8265
SC 0.0972  0.1597 0.0771  *%** 0.6968 0.7245 0.7471 0.8287 0.7197 0.6828 0.8301 0.7601 0.8524
GS 0.3538 0.1668 0.2907 0.3613  **%%% 0.6828 0.7630 0.7702 0.7211 0.7172 0.6842 0.6556 0.6872
SX1 0.2535 0.2727 0.3206 0.3222 0.3816  **x%*x 0.6747 0.7562 0.7102 0.6922 0.7716 0.9660 0.7496
XJ 0.2380 0.2440 0.1590 0.2916 0.2705 0.3936  *%*%x 0.8094 0.7831 0.7360 0.7874 0.6581 0.7787
HLJ 0.0877 0.1360 0.1906 0.1879 0.2611 0.2795 0.2115 *%x%* 0.8616 0.8430 0.8625 0.7384 0.7777
LN 0.2225 0.2560 0.3158 0.3289 0.3270 0.3422 0.2445 0.1490 **x*%* 0.8374 0.8328 0.7068 0.6900
J1 0.2227 0.1560 0.4262 0.3816 0.3324 0.3679 0.3065 0.1708 0.1774  ***% 0.7873 0.7071 0.7060
NMG 0.0959 0.2079 0.2225 0.1863 0.4243 0.2593 0.2390 0.1480 0.1830 0.2391 ****% 0.7719 0.7972
SX2 0.2562 0.2410 0.3032 0.2743 0.4222 0.0346 0.4184 0.3032 0.3470 0.3466 0.2588  **%* 0.7495
AH 0.1720 0.2022 0.1905 0.1596 0.3752 0.2883 0.2501 0.2514 0.4464 0.3482 0.2267 0.2884  **x*x%

The data above the diagonal indicate genetic of two populations and the data below diagonal indicate genetic distance

57.5%
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