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Abstract : The Kam aromatic glutinous rice is the Dong ethnic traditional staple food for hundreds of years,and
also an important component of traditional agroecosystem in the area. In this paper,in order to discuss the variation
of the genetic diversity of the Kam aromatic glutinous rice germplasm resources,an approach combining ethnobotany
and molecular biology was used to evaluate the genetic diversity of the rice landraces in Dong ethnic area of Qian-
dongnan Prefecture. AFLP (amplified fragment length polymorphism ) analysis of 95 Kam aromatic glutinous rice land-
races collected from Dong villages in the area was carried out by using 8 pairs of AFLP primers,and the cluster analy-
sis of each village and between the landraces based on the genetic distance and genetic similarity coefficient. A total of
707 clear bands were obtained,619 of them were polymorphic bands and the percentage of polymorphic was 87.55% .
Shannon’s information index was 0. 3738 ,the gene diversity index was 0. 2446 ,the genetic similarity coefficient of the
95 accessions was 0. 7121-0. 9958. It could be clustered into 2 big clusters( I and II ) when the genetic similarity
coefficient was 0. 7546, with the addition of a special group of landraces. Branch I included a group of 88 landraces,
and branch I had a total of 6 landraces. The varieties were collected from the same and adjacent villages or the

varieties with similar morphological traits that were not clustered completely together. There was no correlation
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between the genetic distance and geographical location. The results showed that there was higher genetic diversity in

the landraces of Qiandongnan Prefecture , especially in the Dong villages where the genetic differentiation was high,

and the genetic background was very complicated in the Kam aromatic glutinous rice landraces. The formation of

diversity was related to complex environment , ethnic traditional farming system and culture in the prefecture.
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Table 1 Samples in this study

SR 18 0 2 O TR A R S R s B R T
I M X1 e ARG it P R U B AT 13 MR 2E 1
Hl AT R FEE RN TER (26 N, 519 N, &7 N 4F
1% 50 ~83 %) BYSEH LA RN 2 , & 3T 5544 Rl A AL 43
TESFRE 2, [ o P B — e R [R] 43 28 U i
IR 8 MR B AT AR R 95 MR K
FYERIRGAES (R 1,075 1 ~95) , SEEUEA
(IFRTFVEN GRS RL, R A CTAB ML IR AS 11
FEHZ] DNA, AT RS 2 TAEER

G k¢4 YL S s TS
Serial Village Number Sample number
1 BT Gaogian 18 1,23,25,31,43,47,48 49 52,54 58,76 ,82,83,84 ,93 94 95
2 # 54 Huanggang 23 5,7,8,12,22,26,33,39,45 46 50,51 ,60,61 62,63 ,68,78,85,87,88 ,90,91
3 19 Kengdong 13 4,11,14,15,24,27 29,32 34 41,75 86,92
4 il Z @ Dongjiayuan 7 3,9,10,67,70,71,72
5 /INE Xiaohuang 9 13,16,20,36,37,38,42,59,79
6 A1 Yandong 10 18,19,30,40,55,56,57,74,89,21
7 5 B Zhanli 10 6,28,35,44,64,65,73,77,80,81
8 B Zhaoxing 5 2,17,53,66,69
1.3 FEiXFKESY k2 3I¥MFE73
Taq (2 U/pL), dNTP (10 mmol/L), AR Table 2 Primer sequence
(10 mmol/L) , NYIEF (10 U/uL) (NEB A F]) , T4 % ek 581 J#51(5-3")
Tﬁﬁ ( 5 U/ ML) ;’E El NEB /L\\ ﬂ o Marker i\j DI2000 . Connector and primer Sequence
100 bp DNA Ladder, 73F i NFRM Liz-500, 8 XJ5[4) FeoRI #3k 1 CTCGTAGACTGCGTACC
( E35M48, E35M58, E36M58, E41M59, E41M63, EcoRl %3k 2 AATTGGTACGCAGTCTAC
ES9M84 ,E76M64 , E85M48) H b 1A= T4 i, 1F [ 5 Msel %3k 1 GACGATGAGTCCTGAG
YIF FAM AR RIS A s R e 2, el Bk2 TACTCAGGACTCAT
1.4 AFLP ﬁtgﬁ& *ﬁ;)rw EO00 GACTGCGTACCAATTC
ﬁf‘ﬁiﬁ@ﬁﬁ“- 4%5&*%[%%(10,26,69,77)“5%7 MO0 GATGAGTCCTGAGTAA
FERLIETTS 90 2, 24 XHBERLE Pk it 8 xt5l, " pACTEEOTACCANTICAC
M‘Fiﬂﬁ?ﬂtﬁﬁk% E36 GACTGCGTACCAATTCACC
Y= L,
( | )E_w_ﬁﬁéxﬂ‘ﬁﬁﬂélﬁj%ﬁﬁ ECORI/MSEIXX@E E41 GACTGCGTACCAATTCAGG
. R . ES9 GACTGCGTACCAATTCCTA
U1, B9 e O [R) A R4 T D)5 1 R R (20
. . o E72 GACTGCGTACCAATTCGGC
L) A7:10 x AFLP digest-ligation Buffer 2 pL, AFLP
E85 GACTGCGTACCAATTCTCG
digest-ligation Enzyme Mix 1.8 pL,EcoR 1 Adaptor 1 pL o )
" M48 GATGAGTCCTGAGTAACAC
(10 p,rnol/L? ,Mse 1 Adaptor 1 pL(10 wmol/L) ,Eifﬁ VIS CATCAGTCCTGAGTAACGT
DNA'S plL, #h ddH, 0 %20 L., FY)-FE8 SN AT M59 GATGAGTCCTGAGTAACTA
N Bk T 1 i e R
jﬂ 25C5 h’l%ﬁﬂaﬁ%&%ﬂ(*M{mo M63 GATGAGTCCTGAGTAAGAA
(2) B MR AR F 2 x PCR Mix 10 pL; E00 M64 GATGAGTCCTGAGTAAGAC
1 uL(20 pmol/L) ;MO0 1 pL(20 pmol/L) ; A§HI-3% M84 GATGAGTCCTGAGTAATCC

FERIH DNA 4 wL; /il ddH,0 %20 pL, PCR § 478
¥4 :94 CTZSME 3 min;94 °C 728 30 5350 °C & 1
30 s,72 CHEH 1 min,30 MEH,

(3) EPEMEY B VAR R .2 x PCR Mix 10 pL;
Eprimer 1 wL(20 pmol/L) ;Mprimer 1 wL(20 wmol/L) ;
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FEHR DNA 5 (S 34 7= 0% B 20 £%) ;4 ddH, 0
%20 pl, PCR ¥ 34 F2F 495 °C WiAEME 5 min;
95 CAxME: 35 5,65 CHEME 35 s(BHEFRR#K 0.7 °C)
72 CHEAH 1 min, 12 MEH ;94 CAEPE30 5,56 CHE
P30 5,72 CHEA 1 min,23 PMER,

(4) ¥ H BEe 5 20 F = AR 100 : 1 BIPRFLEL
RAE VB9 pL A BRESC, A 1 pL ﬁ%*%
10 f5 /9 PCR 7%, 4R J5 i 3730XL I L3k
MAEHLIK
1.5 HESH
1.5.1 AFLP ¥y igE &N mihEEU 285
M FIH GeneMarker 2. 2 k44 95 /FEA .8 Xt 5]
WL EY 3G, =W 2 A AT B A UK 15 2]
() SRR BSCE | H 25 VKGE PN 43 I AR I 07 B 5 45 A
st U L 4) 7 8 3 M, AR 3 BRI, AR B T

7 8 9 10

11 12

13 14 15 16 17 18 19 20 21

A Al 1 DL AL 0, 17 B AR BE, R
NTSYS-pe 2. 11 BAE AT SRR LR 05357
UPGMA 17 R 25 73 1, FI FH Popgene 11 NTSYS
?Aﬁ‘ﬁﬁénul_ TG Z RN

1.5.2 AREERBEEZHFEZH FIH] Pop-
Gene32 11545 28 ¢ AR 1) 22 5 AL U 70 R
PPL( Percentage of Polymorphic Loci) , Nei's 3 [K Z
FEEFEEL H(Nei’s Gene Diversity ) , Shannon’s 2 2%
PR B 5% 1( Shannon's information index)

2 FHRE5HMH

2.1 FEEYIETRY 1A ERRE 15 R AL FE ok EIE

FEM Y DNA 28 EcoRL/Msel XU IS, FH 2% B
HEVEEERC EAT LV, 25 SR A A 1, TE I W AT i
SKENT H 0, 7T AT R — B i R

22 23 24 M bp
—2000

—750

[l e L E S WY A %)
The serial number of the figure is the same as the serial number of Table 1
B 1 ERoriE By S BRRE #E R AL B ok B i
Fig. 1 The AGE of part samples digested by restriction enzyme

2.2 AFLP tridiEfE ST

FIFH 8 X} AFLP 519140 &9 34 95 e b, 45
W 3 fw, BRI E] 707 A7, Hodh 228540
i 619 1, ZREH BT H N 87.55% , FEHZ MM
FRECH 0. 2446 ; ZHEMEAF BA8ECH 0. 3738, MY 3

R3 SN @MHBEESHEDIT

Table 3 Results of genetic diversity analysis of 95 samples

Zr R A ESOMSS Bl W2 R 127 45, kg
E36M58 5141 89 %%, E35M48 5| ¥4 14 iy 455
R 73 %, FHREXT51 9P 1St 88. 38 A A5 I
77.38 NN,

SIHLA e ECE: ARG ARCEARER S BRI HMEIEE SAMEE R 28aa B 2HAaNE(%)
Primer pair Sample Observed allelic  Effective number Nei's gene Shannon’s Polymorphic ~ Total Percentage of
size number of allele diversity information index loci loci polymorphic loci
E35M48 95 1.8082 £0.3964 1.4590 £0.3697 0.2681 +0. 1890 0. 4026 +0. 2604 59 73 80. 82
E35M58 95 1.9762 +0. 1534  1.4284 £0.3585 0.2557 +0. 1804  0.3944 +0. 2378 82 84 97.62
E36M58 95 1.9101 £0.2876  1.4005 +0.3614  0.2399 £0. 1833  0.3702 +0. 2477 81 89 91.01
E41M59 95 1.8395 +0.3694 1.3537 £0.3280 0.2207 +0. 1729  0.3451 0. 2416 68 81 83.95
E41M63 95 1.8068 £0.3971  1.3530 £0.3684  0.2105 +0.1901 0. 3248 +0. 2628 71 88 80. 68
E59M84 95 1.8583 £0.3502 1.4100 £0.3807 0.2383 +0.1980 0.3600 +0. 2723 109 127 85.83
E76M64 95 1.8588 +0.3503 1.4729 £0.3611  0.2767 +0. 1861  0.4148 0. 2562 73 85 85. 88
E85M48 95 1.9500 £0.2193  1.4221 £0.3453  0.2545 +0.1791 0. 3910 0. 2425 76 80 95. 00
SR Total 95 1.8755 £0.3304 1.4115£0.3613  0.2446 +0. 1861 0. 3738 +0. 2545 619 707 87.55
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4G AFLP 438 45 R A0, 17 55 B, I H
PopGenel. 32 FA453 1T 85 7R r i) 2 [B] 7 R A 1) 382 4%
ZREE, 18 8 MEZE PR T 4 24A (43.56% ) A1,
HRTAAEFERGEZEMM S G SRR T
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Table 4 Genetic diversity analysis of Kam aromatic glutinous rice in Dong villages

HEFP RO BRI > mAT AT > BURAT > A A = 5
BR > /NER > ST > 22N 88 i b R AT AT
T ARG R L Z R BRI ZE M s . B 2
FEPERE B i 02 S AR 2 (0. 2177) , R JE 3 i
RI%E(0.2065) (£ 4) .

RS ERARL SR ARENHER FERSEERL ZREFRERE 2HME B ZTAIE(%)

(RS : - . . )
. Sample Observed allelic  Effective number Nei's gene Shannon’s Polymorphic ~ Total Percentage of
Village K L . Lo . . . .
size number of allele diversity information index loci loci polymorphic loci

I % Tl 7 1.5021 £0.5003  1.3370 £0.4003 0.1896 +0.2108 0.2788 +0. 2989 355 707 50. 21
Dongjiayuan
AT 18 1.6252 £0.4844  1.3648 £0.3799 0.2117 £0.2022  0.3167 +0. 2860 442 707 62.52
Gaoqian
H X 23 1. 6506 £0.4771  1.3544 £0.3776  0.2065 +0.2003  0.3109 0. 2824 460 707 65. 06
Huanggang
i 13 1.6238 £0.4848  1.3528 +£0.3788 0.2053 £0.2006 0.3087 +0. 2832 441 707 62.38
Kengdong
/N 9 1.5092 +0.5003 1.3163 £0.3870 0.1807 +0.2046  0.2689 +0. 2905 360 707 50. 92
Xiaohuang
iR 10 1.5728 £0.4950 1.3384 £0.3823 0.1957 £0.2025 0.2930 +0. 2869 405 707 57.28
Yandong
i 10 1.5728 £0.4950  1.3394 £0.3822 0.1961 +0.2032  0.2932 +0. 2878 405 707 57.28
Zhanli
B 5 1.4356 £0.4962 1.2963 £0.3938 0. 1664 +0.2069  0.2447 +0. 2945 308 707 43.56
Zhaoxing

2.4 ARENEEERGEERAURKESEEES

AR 8 A T E 8 A A S AP BT IR 5 A%
B TEEIZE 0. 0141 ~0.0529 Z[A] (% 5) , Hid/h
R 2 Y ] 258 gt A% RS e K, 38 #1) 0. 0529,

x5 ARNREEREREESNEEBEURY

Table 5 Genetic distance matrix and similarity matrix between Dong villages

8 Al 28 7 AR AT it ol 9 R 19 38t A% A ABL R B0 1Rl 7E
0. 9484 ~0. 9860 Z ] , H: A H% i< A4 F1 i HLAS 2 A J]
FER B AEARRIPE R A 0. 9860 , 71T A 1 3 i) A+ fIf] 7%
(RBAL AR N 0. 9844 2.,

(ZERE] [as B X il /NE Eax (ol i} %

Dongjiayuan Gaoqian Huanggang Kengdong Xiaohuang Yandong Zhanli Zhaoxing
(FER ok 0.9776 0.9789 0.9713 0. 9608 0.9811 0. 9677 0. 9537
Dongjiayuan
f=Tas 0. 0227 seokestok 0.9779 0. 9649 0. 9653 0. 9829 0.9727 0.9513
Gaoqian
#X] 0.0214 0. 0224 etk 0.9834 0.9762 0. 9844 0. 9860 0.9713
Huanggang
i 0. 0291 0. 0357 0.0168 ekl 0. 9637 0.9743 0.9727 0.9734
Kengdong
INEE 0. 0400 0. 0354 0.0241 0. 0370 kot 0. 9697 0. 9690 0. 9484
Xiaohuang
A 0.0191 0.0173 0.0157 0. 0260 0. 0308 sk k 0.9797 0.9576
Yandong
B 0.0328 0.0277 0.0141 0.0277 0.0315 0. 0205 kst 0.9597
Zhanli
B 0.0474 0. 0499 0. 0291 0. 0269 0. 0529 0. 0433 0.0411 Hkokok
Zhaoxing

Fioh AR R R A, 25T f i (LR R

The upper right corner of the table is the genetic similarity coefficient,the lower left is the genetic distance
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A FHo T -1 2R S A RS | & AT AR 3
AMAZE, T-2 WS A S E K ATRE 3 A
&, I TZEHE 53 0 AT /N e F A 2% 1 A 28
MBS 1845 R B RIS Rk, K 4 i) 2 1 st A%
P 8 5 S o ) e LA B 25 S 5 A B st A% I
55 B A A O

| - WFE

| .
A

‘ a)
I _|: Al
H Rk
-2 [ﬂﬁ
R 1
I ik
! Sk

0.0;115 0.0345 0.0275 0.0205 0.0‘135

WALEEES  Genetic distance
2 EFEREBEEENHREGREXE

Fig.2 Cluster dendrogram of Dong villages based on

genetic distance of Kam aromatic glutinous rice

2.5 ETEAHAURBMNERESMUBRLH

R it o [0 358 2 A 0L 2R O (B i LR A T 3R 2K
SHTCEL3) . 95 A B RKEAR K B I 3t 4% AH 0L 1k
ZBUEAE FTE 0. 6704 ~0.9958 , Horf 31 5 20 S5
AR 3 A% AR AL R B0 K (0. 9958 ) ,31 il 14 i
T agt 1 AR AL 22 B0t /)N (0. 6704) o 435t & AH LR
R 0. 7546 B ,95 D ARKGR K A8 AL R K
T3 RIECT VI, M), Hp s MR A
Bl (Kengdong) By 14 5 5h i, 14 5 & Fh 9 38 4% 75
SRR, 5 A A RAT IR I R 4 OC R BT, VT RE
RAT WKW LR R SORIRT AR, T 258
MAYRHT-1, 12 AW, (HRBEANREEEE
PUT -1 Rt A5 T 87 AN FARMAN, -2 H
A1 AP, T-1 XHT-1-1, 1-1-2 W44
S, T 2141 4332 o AR Z 10 /N 3, A 5 1Y)
an AP g R, 2SR -1 A -2 P40 3,
Hp -1 &\ 2 NaF(5,9), 12 50 %X&H
4 AP (19,23,81,84)  fEREE YRR AH
[7i) b A A 8 ) A G it P SRS SR B AL 1, O3
SR — AN HE

ARG RHE: 2005-2015 -7 2 25 g B R R 2
FEIX B B DT AIAR YT 3 B4 T4 2 Y 368 1y
Fofo o Y5 At 1 3 3 B R] 43 2 a2 A OR R 8 A
FEARE A SRFSFERY 95 AT ARG R, 3 0 0 2k
) 8 Xt AFLP 542 A Xz it o8 IR k17 54 2k
P, JERE I F] 707 AL, Horh 28 SR
619 A, AT 03N 87.55% . AWFSEIMEZETE 4>
R 3 15 X AFLP 51 W4 A4 Bk 1
[ AR 56 [ A N 3 oD KRR S AP 238
HR(27% ) B AR Z B H K. Sorkheh %5
10 X AFLP 5[ 2059 35k F A B AC S H IX i /K A
PTG I5 V-3 2 8 H 408 (64. 71% ) i &, A
Bt 8 X AFLP 51 W & F- x5 1 4 5
88. 38 ML 77. 38 AL AR A5, 1T 4% fie 250
FH 4 X7 AFLP 519G FREA I A GY 1N
10. 1 7 55 1 40,5 A Z 2SR, B S B £
BT BRI 7 A AR IS TR B 1) 22, U
AFLP 73 FFRic e AR 7 AR B 5T 9% 5 22 1 P A
IRCR B R, S o T A ARG 5t 1 2 R M L3 T iE 1)
TH . 95 ANF AR R 1438 45 AH DL 1 28 5503 L Ky
0.71 ~0.99, ZFPE(E B 500 0. 3738, BLHA B AR
A ARG Pl U5 LA B = RO, B AR
FER BT BE IR AFLP sstf ZFEM N RGBT
34 7Rl b DX AR TR DRARE 1] (1) S 25 56 3R RNt A% 22k
PE2ZS . AFLP F T R BME 58 53 23 AN i Fh 9% U
PIBALARIC, 7 H R oo 1 22 A A 3k, B i
YT RIBME G /3 2 AR B R R S F B T
T A BAME 8 43 280 T IAEAE D) il i) 2
BEEMNSHEE L,

3.2 ABEHNENERENEESHYE

8 AN 2& B R K 22 M7 05 H 4 R IE Bl R
43.56% ~65.06% ($%4) bR T HEXMAT AN, HAh 7
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