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Abstract; [Objective) In this paper,we studied genetic diversity within rice landraces. The objective is
to provide theoretical basis for protecting genetic integrity of rice landraces effectively. [Method] Using 11

pairs of SSR markers and 7 agronomic traits, Qitougu, Dabainuo, Xianggu, Jiuyuenuo, Jiegunuo, Leng-
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shuigu, Huangbansuo and Maxiangu 8 rice landraces collected from Yunnan province were analyzed. [Re-
sult] Among 7 agronomic traits, coefficient of variation of panicle exsertion, panicles per plant and spikelets
per panicle were higher, respectively ranging from 37. 5% to 950. 1%6,32. 0% to 49. 4% and 17. 8% to
37.5% ,while flag leaf width and plant height were lower,ranging from 8. 2% to 13.7%,4.5% to 14.3%,
respectively. Among 8 rice landraces, the genetic diversity indexes (He) were significantly different, ran-
ging from 0. 108 3 to 0. 534 2,with the average of 0. 281 3. The number of alleles(Na)among rice landrace
populations ranged from 27 to 55, with the average from 2. 45 to 5. 00. The percentage of rare alleles (ge-
netic frequency less than 5% ) was higher from 43. 2% to 69. 0% except for Maxiangu (26. 0% ) among rice
landrace populations. The percentage of variation among populations of rice landraces was 65. 9% , while
that within populations reached 34. 1% using AMOVA. RM333,RM257 and RM180 had higher He and Na
than others among 11 SSR markers. The average of He was 0. 503 6,0.413 9,0. 350 3,respectively,and the
average of Na was 7.50,5. 63 and 4. 50, respectively. [Conclusion) Panicle exsertion, panicles per plant and
spikelets per panicle which were high coefficient of variation had rich phenotypic diversity within rice land-
races,while flag leaf width and plant height were low. Genetic diversity within rice landraces was signifi-
cantly different;Rice landrace within populations was high genetic diversity and contains a wealth of varia-
tions; AMOV A showed that the one-third genetic differences among populations of rice landraces were
from within the populations. RM333,RM257 and RM180 were suitable for the testing of genetic diversity
within rice landraces of Yunnan using 11 SSR markers.

Key words:rice (Oryza sativa L. ) ;landrace; SSR;genetic diversity
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Table 1 The size of populations and origins for rice landraces selected in Yunnan province

’ o
I 44 FriE A 7 A

. Number of o

Germplasm name . Origin

single plants

73k 4 Qitougu 132 W H - 35 X Lancang county,Simao state
K4 ¥E Dabainuo 114 i 7 BL-JEL S Hb X Lancang county, Simao state
F 4 Xianggu 110 45 H-£T 3 #h X Jinping county, Honghe state
JUH ¥ Jiuyuenuo 151 JCPH B-ZL Hi X Yuanyang county, Honghe state
B ¥ Jiegunuo 117 1 H-JE 35 X Lancang county,Simao state
%K 4 Lengshuigu 127 JCBH B-£1 3 # X Yuanyang county, Honghe state
i Huangbansuo 126 J v B.-f# 77 4l X Tengchong county, Dehong state
Rk 4+ Maxiangu 107 Ji {8 FL-11f5 v b IX. Yongde county, Lincang state

1.2 DNA 2E{#1 SSR %rid

# Edwards %" 1 CTAB ¥, R 1 80t Ji5 2
HU DNA, I+ 847 DNA f4lifk . R EFH" Shu
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FEARXIRI L1 80 X 51 Wy #E4T 2 Ak i g o D b e ¢
i 16t 22 A MR B 20 A T KRS 10 SR gk B
11 X%f SSR 514 il TA IS #) DNA 73 #r. PCR 1k
RSN ARECR 20 pL, Hofi 4% 10 X PCR Buffer (%
Mg**)2.0 pL,2. 5 mmol/L dNTP 1.5 p,L,5 U/uL
Taq 0.5 pL,2 pmol/L SSR 5% 2.0 nL.20 ng/pL
DNA 2.0 pL,ddH,0 12.0 pL. 3 #F % 94 C 5
min; 95 C 30 s,55~62 C 30 5,72 °C 1 min, 3t 37
AEER ;72 CHEMH 10 min, fFIRERERE 10 CHE.H
A 4 ‘CURFEN A . RHT 6 g/ L B 5 9 46 Tt i
AT R JE L Dk B AR G A
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Table 2 Analysis of some agronomic traits within rice landraces from Yunnan province
7 R Plant height Panicle length Panicles per plant Spikelets per panicle
EA 5 5 5 w5 gL
Landraces Fafi/en  REUY /e REC% THE RO BB REO%
name Mean Coefficient Mean Coefficient Mean Coefficient Mean Coefficient
variation variation variation variation
734 Qitougu 161.5+7.3 4.5 22.9%2.9 12.8 9.943.2 32.0 150.2+26.7 17.8
K H ¥ Dabainuo 143.8+14.0 9.7 24.1+£3.5 14.5 8.54+3.0 35.5 144.0+£37.1 25.7
F 4 Xianggu 130.1+18.6 14.3 21.8+4.7 21.4 13.5+6.6 48. 6 92.9+26.1 28.1
JUH ¥ Jiuyuenuo 165.1+11.6 7.0 26.6+3.4 13.0 7.9£3.1 39.1 170.3+£53.2 31.2
1258 Jiegunuo 141.8+7.3 5.1 25.34+2.4 9.5 9.7+4.5 46. 4 129.9+30.6 23.5
% K4+ Lengshuigu 165.9+11.6 7.0 24.5+3.4 13.9 11.34+5.3 46.7 168.9+48.3 28.6
R T Huangbansuo — 147. 9414, 3 9.6 25.444.0 15. 6 8.7+4.3 49. 4 110.2441.3 37.5
R4k 4+ Maxiangu 157.7+10.6 6.7 24.2+2.7 11.1 12.34+5.0 40.7 94.3+23.9 25.3
7 i Bl it B Panicle exsertion §10} K Flag leaf length ST %5 Flag leal width
i B 5 T
Landraces FEH{E/ cm B/ % M/ cm R4/ % EH(E/ cm £
name Mean Coefficient Mean Coefficient Mean Coefficient
variation varlation variation
F k4 Qitougu 6.0£2.7 45.2 38.646.7 17.4 1.6040.13 8.2
K ¥ Dabainuo 2.4+2.8 112.8 30.946.3 20.5 1.8040.2 13.7
HFA Xianggu 6.4+6.1 94. 7 27.7£5.7 20.5 1.6040.2 11.2
JUA % Jiuyuenuo —0.6+5.3 950. 1 37.4%7.0 18.7 1.9040.2 10. 2
%5k Jiegunuo 6.7£2.5 37.5 31.2+6. 1 19.4 1.90£0.2 11.2
¥ K4 Lengshuigu 6.3+2.9 46.0 38.447.0 18.3 1.60+0.2 9.6
# Ji% fif Huangbansuo —2.6+4.6 175.9 35.7+7.4 20. 8 1.90+0.2 9.2
k4 Maxiangu 10.4+4.5 42.9 27.7£5.1 18.4 1.4340.13 8.7
2.2 KB RFBMEAR SSR SEFES T LK 3,
TE 8 /> 7K A b T it ol B PR Gz 000 381 1) 452 A7 56 A
3 SA=EAKBHAMMEBERR SSR St
Table 3 Genetic diversity within 8 Yunnan rice landraces using SSR markers
N 5 -3 i FE N
iR 44 65 i 3 A 4 -5 (3 3E R A7 5 i A P
Germplasm name Number of allele Average of allele Num}’)jlrelc;f rare Average of Nei’s
¢ genetic diversity index
34 Qitougu 27 2.45 13 0.108 3 Cc
K E¥E Dabainuo 37 3.36 16 0. 350 1 Bab
F4 Xianggu 55 5.00 38 0.214 0 BChe
JUA ¥ Jiuyuenuo 49 4. 45 26 0.288 0 Bbe
258 Jiegunuo 45 4.09 25 0.279 0 Bbe
%7k 4% Lengshuigu 42 3.82 23 0.209 6 BCbc
# IR Huangbansuo 47 4.27 26 0.267 2 BChc
R4k 4+ Maxiangu 50 4.55 13 0.534 2 Aa

T [ 5 B0 5 1 RS FREFR R 500 B KF NE FREFRR 100 B KT

Note: Capital letters represent the 5% significant level,lower case letters represent the 1% significant level.

H1 2% 3 0 LAt A0 b 0 5 B Ak P 46 7 3%
B AS R 27 GF 3k 8) ~55 (/A » B A7 4
V)R R 2. 45~5. 00 4>, & TR ] 22 55 Ktk
FH(P=0.086), 7F % {3 % K o A6 0 21 (4 Fi A 45 07
FER CGERBTFR/NT 5%) N 13~38 4. BRIRLE S
T A S8 o7 35 R B o 25 o7 35 DR B B3R (26,0 26 7
A F A 7 AT N A A5 O B DR BOT | E R

KA A3.2%~69.0% . 7E 8 A K Fe b 7 it Fp A4
], 25 BEAR Y IY Nei 5 PRSP 35 22 B P 48 203R 30 )
W EF (P=0.000 3), H K/ N KL S
(0.534 2)> KK 0. 350 1)>JLH k5 (0. 288 0)>
BB kR (0. 279 0) > ¥ W FT (0. 267 2) > &/ &
(0.214 0)=>¥ K4 (0.209 6) >33k (0.108 3),
FH LSD i %F Nei J K-35 2 4 M 48 Bl 47 1 2 &
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Table 4 Analysis of molecular variance among and within populations of rice landrace

A S A IR ER:iN:s R Y AR SR/ Y P
Source of variation Df Variance components Percentage of variation
BEARTE] Among populations 7 2.94 65.9 <20.001
BEAR N Within populations 976 1.52 34.1
£ Total 983 4.46

1 A W, 11 A4S SSR AV AE KRS SRR Y
A SR LW AR (KB 1), RM333 Fl RM257 )78
SRR, K H 50% Pk, HOK 2 RMI8O Al
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Fig. 1 Percentage of variations of locus within populations of rice landraces
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Table 5 Number of alleles of Yunnan rice landraces using 11 pairs of SSR markers

S8 KN B0 Number of alleles

SR T S w4 niw e AE T iy
Qitougu Dabainuo Xianggu Jiuyuenuo Jiegunuo sllmigu bansto Maxiangu Mean

RM449 2 3 2 3 2 2 3 4 2.63
RM48 2 4 5 4 3 5 3 5 3. 88
RM263 2 3 4 5 3 2 8 1 3.50
RM5749 1 2 6 3 3 3 2 4 3.00
RM336 2 5 4 4 5 4 2 6 4. 00
RM180 4 1 5 8 3 6 5 4 4.50
RM72 1 4 4 3 5 2 3 3 3.13
RM257 3 4 7 5 7 4 5 10 5.63
RM333 6 7 9 8 7 8 8 7 7.50
RM287 2 2 3 3 2 3 4 2 2.63
RM247 2 2 6 3 5 3 4 4 3.63
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Table 6 Nei’s genetic diversity index of Yunnan rice landraces using different 11 pairs of SSR marker
Nei 5[ 2 FE P48 B0 Nei’s genetic diversity index
G ENE kem o we anm o mEm A8 IR e gy

Qitougu Dabainuo Xianggu Jiuyuenuo Jiegunuo shuigu bansto Maxiangu Mean
RM449 0.007 5 0.39114 0.078 5 0.150 3 0.058 0 0.031 2 0.193 6 0.457 5 0.171 0
RM48 0.439 3 0.150 1 0.171 8 0.299 4 0.0337 0.141 8 0.069 1 0.729 8 0.254 4
RM263 0.0150 0.258 1 0.129 3 0.420 2 0.034 9 0.076 2 0.662 6 0 0.199 5
RM5749 0 0.387 8 0.256 9 0.3150 0.050 3 0.125 8 0.104 9 0.587 1 0.228 5
RM336 0.007 5 0.494 9 0.161 9 0.279 4 0.452 3 0.141 2 0.007 9 0.660 3 0.2757
RM180 0.080 8 0 0.088 1 0.684 6 0.377 1 0.269 8 0.565 1 0.736 6 0. 350 3
RM72 0 0.209 7 0.297 6 0.136 7 0.472 3 0.183 8 0.528 0 0.523 3 0.293 9
RM257 0.087 7 0.519 4 0.455 2 0.390 5 0.760 9 0.322 8 0.069 8 0.704 7 0.413 9
RM333 0.450 3 0.575 3 0.433 3 0.350 7 0.425 4 0.519 8 0.607 0 0.667 2 0.503 6
RM287 0.051 6 0.432 1 0.053 4 0.077 0 0.074 0 0.223 6 0.039 1 0.463 3 0.176 8
RM247 0.052 0 0.432 1 0.228 2 0.064 6 0.330 3 0.269 8 0.092 1 0.346 1 0.226 9

5 Al UL BR51Y) RM5749 Fil RM72 155 3k
BRI B S A7 L, RMI180 Al RM263 43 Jjl]
FE K R FIURR 26 45 BE AR P9 28 30 0 BRSO, LAy
SIYIAE 8 A K ARG L J7 i A RE AR T B R B 2 A
RM257 TE R R RER N FERL LR B £, R 10 4>,
RM333 J& 8 > 7K A 1 Jy it AR vh R LR B 2 1)
G FE L B 6 ~9 A4, 7,050 4 k2
RM257, 28 IF 4 3~10 4>, 45 5. 63 4>, RMI180 F1
RM336 1 R I N AL L 1 S AL B A P35 43 5 R 4.5
4.0 43 RMA49 F1 RM287 1) 2 {3k A i /b, -1
HA 2,634, |13 6 o WL, RM257 78 £ & B 1K
PR Nei JEH 2 0 M 48 Bie K. o 0. 760 93 RM333
TE 8 A H Ty it P B A4 o 3 B A B = 19 Need 3 2 4%
PEFEH A8 Sk 0. 350 7~0. 667 2,34k 0. 503 6;
Hk o RM257 Fil RM180, A8 5 4% Bl A 0. 069 8 ~
0.760 9 F1 0~ 0. 736 6, 54> 3k 0. 413 9 A
0.350 3, “F 3 Nei % [H £ £ 5 5 & 1K 0 2
RM449, 78 B 7£0. 007 5~0.457 5,k 0. 171 0,
LA b 2r B Al W, 78 11 % CSR 5] 4 ., RM333,
RM257 .RM180 4§ 3 Xt 5| ¥y & B £ 1 55 o &
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