TR AL TR~ 2016,17 (1) :32-38
Journal of Plant Genetic Resources DOI:10. 13430/j. cnki. jpgr. 2016. 01. 006

TR R Rl 2 R E e HOoR g G R 4 Br

FrA L HL X B, IMEST EXAD AN
CFERACHBE U 750021 ;2 F HAKFLFBANERTIICIT AT 750105 AL B BRI B30/
Fe A 2 A 0 5 R B TR A TR Al B T 0 2 e R TP % I 100081)

BWEATELER ®F S T BAr & 143 O RAGR R A R Ie A4 3047 2 B R LK 09 89 £ B K 23R4, A1 A
24 3} SSR 3| M #H4T R B LR RASH R 093545 S AR LR AR R E 5, AR AW, TE L EBEIN A HA A
Fh AREFERARK; SHEER/FLILE ALIAKE HEE, SSRAFELHOMNER, 65 14 MFELAR, &
MeEFEAPHA EFAE3~11 A, 39458333 A;Nei's LB S35 T H 0.2241 ~0. 8065, F 344 0.5219, &
AGAP R ALK B A A 2R B 4K Shannon F5H3) F T2 F S AbAosb oy ® AP, ERFR KRR L EB/BAT, kB RXEFR
THRAE A Nei's AR SHMIEHED, 5 A4 0.4912 F2 0. 4814, d sk B F4RME 89 22 3545 Nei's 2 B £ AR IS HORAK, A
0.2802, AAMAMES AT R, 4 4G 5 30 Su At & EARNL, ABIL R 25K 0.9585, M A S ‘%ﬁ%ﬂéﬁ#am‘rﬁim,;ﬁ#am,%
HHh 0.4584 ;L F Al 5 3 h B AT AR R B RA 0.3560, BESM AN FXMBE S A3IA LB L PAFT A EREL
THIEH AEEFRNRRER TLERPT R, 5 ;cu‘%kjﬁ/\”“$ﬁaﬁui&7fmﬁ+ T R 2 AR M Ty S Ab
Rl oAby 4, F MER b DR LERFT RFPUR, TELLEEBOSREANBORRME, TELEBE T 2
& kA LR AR AR AR G

KPR, T H ;A5 SSR ART A SN L LA

Analysis of Genetic Diversity and Genetic
Relationship for the Weedy Rice in Ningxia Province

LI Ya-hui'** ,MA Jing’, WU Bin’,SUN Jian-chang”, WANG Xing-sheng'* , HAN Long-zhi’
(' Agricultural Academy of Ningxia University , Yinchuan 750021 ;* Institute of Crop Sciences , Ningxia Academy
of Agricultural and Forestry Sciences ,Yongning 750105 ;” Key Laboratory of Crop Germplasm Resources and Biotechnology
Ministry of Agriculture/ National Key Facility for Crop Gene Resource and Genetic Improvement/ Institute of Crop
Science , Chinese Academy of Agricultural Sciences ,Beijing 100081 )

Abstract ; The main agronomic traits of 143 accession of rice germplasm including the weedy rices, improved
cultivars and rice landraces, which were from Ningxia province , were evaluated in Ningxia,and the genetic diversity,
genetic similarity and cluster analysis of different rice germplasm were conducted using a total of 24 SSR markers
distributed on 12 chromosomes. The results of phenotypic analysis showed that, Ningxia weedy rice was dwarf and
early maturity , phenotypic variation range was large ; pericarp was mostly red colored, glume color was straw yellow,
all plants were prone to seed shattering. The results of SSR analysis showed that totally 141 alleles were detected,

and the number of alleles per pair of primers ranged from 3 to 11 with a mean value of 5. 8333. Nei's genetic diver-
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sity index( He ) ranged from 0. 2241 to 0. 8065 with the average of 0. 5219. The number of alleles( Na) ,the effective
number of alleles( Ne) and the Shannon polymorphism index(/)in weedy rice were higher than that in improved cul-
tivars and landraces. In the different sources of weedy rice, Nei's gene diversity index ( He) of weedy rice from
Wuzhong and Yongningdonghe were the highest with the value of 0. 4912 and 0. 4814 , while that of weedy rice from
Qingtongxia was minimum with the value of 0. 2802. Similarity analysis showed that weedy rice is high similar with
local varieties, the similarity coefficient was as high as 0. 9585, while the similarity of improved varieties and weedy
rice was the lower, the similarity coefficient was 0. 4584 ; the similarity coefficient of landrace and improved cultivars
was only 0. 3560. The cluster analysis showed that the tested materials were cluster into three categories. Improved
cultivars were fallen into category I ,its genetic background was significantly different from that of weedy rice and
landraces ;and most weedy rice and landraces were fallen into category II ,different sources of weedy rice and land-
races were more evenly distributed , category Il was composed of a small part of weedy rice and landraces. Distribu-

tion of weedy rice in Ningxia was no obviously regional ,and weedy rice and landraces are integrated highly and high

genetic similarity.

Key words : Ningxia ; weedy rice ; SSR marker ; genetic diversity ; genetic relationship

AR LR SR — PP e AR TR A 2% S AU P B A 4
FEANWITIE A O F AR R 2216 T /KA A 7 e A B A A
R RE R K R A0k M Bk
FIEBOR BT, Ze BRSO R, S E S A K
R e R 5 o, D 2 TR KRR A 7= R 4
P, FRE B e VT AR LT VIR i T
VLPY AR g O B AT A 25 M (A
TR R A R R ) A R fe 5 A,
TP RIZRIE AR VI RAE RN 4 D AR R A G
ol LT VT E VLI P R LA R AR
X EAfEEmE ",

TERICKA T LR Bk M4 F XN,
VE AR SR A E D K R 2 T R IX A R IR
HERRZ — SR, 22 FORE IEAE X KRG P i |
TR ) a5 Bl A AT SR 7K R R T FR Y 3
T, 2= FRE 0)  A T RRURD A 35 R 8 A 2 Y i
INE A REE, PRk BAEP R4 2010 4R TR
7= XA AR 22 B ARG  TH R K 89. 2% , B e 24 &
R FH R 98. 7% ., 2012 4 A 1 22 H— 4 Pl
RGP BB RERRIA 21, 7% , Q0 SR % 08 H AR TE
BRI R T8 o Vi R 2 B R, 2013 4R A °F
BB NE TR — A P EAE RS H 22 R R IR Yl 4.2
FR/m?, 24 FEREAE N 26,7 F/m® , 2014 A2
B AR — B i AR B R 22 RS AR YL 55 30%
DAL, A BREEDIIEIE 8 T, Y Ak 1 R H AP 4 A
M B R 9.7.5.3. 1 ¥k/m® B, 7K R 43 il s
44.65% 36.89% 24.67% 17.58% F 1.37% , H:
H R 7KORE S 3 R 1) 2% RS SR (I8 B R 3 R /m?
ALOL e R AN A TR I Z% R R 3R

P L SR R A O R AT R A 5
Mo B, PR T B A R RS R 8L Z e SR GOk
FWETE R 2% B B9 R 6 FIAT BOR] AT
=98

SSR (simple sequence repeat) bric B £ &P
[P T G S (ST I Sl E N =R G T
L, BB A KRR 8L 22 BEVEBIE TS b fi i T Y — T
SFARIC T IEN . AR LA T B 2 RERE T
TP 7 i A IR A4 R, R HT SSR 2 ThRic, vE
Fr 2% iR S 07 S PRI L 7 b A4 A% 2 R LU AR
AR EATZIBI 2R G 2R I3 BT, 15 10 K R A 7 v i
AR IR M AT R A BRSO A SR S S %
et

1 #MREFE

1.1 ##

DL 143 (oK FERh o Sl p e (3R 1), Hirf 4
FRE 104 fy, HoRVEE S 177 B KREFAE X1 9 4
T (E) 50 U5 L3 s B 4% 18 K Fho 0 3K, 0 2%
BRGSO NG T EOKFEE T b 25 1y, FE
£33 20 20 80 AER LISk TH BF T/EE LT
FHET bl s T S KA T R 14 4 R IR TR
AANEPFI BT GRS 5 [ ZOK 1
1.2 REFHE

2014 4 4 HAET B RMPF B ARAE Y E I
Y MR A, 5 A BB, 78R 30 em, Bk BE
15 em, JAAPRIREFE MR A B TR E R
BREC A K e IR SRR
MRHR A 10 #k , ULF I EE A G,



34 (TN S S 17 &
F1 AWFREAKEM R
Table 1 Experiment materials used in the study
i i 42 el HEAED . ol 5t 4 ik el HEAEN e
Accession Biological status  Releasing s Accession Biological status  Releasing AR
e of accession year Breeding institute ame of accession year Breeding institute
THE3 S HH 1979 TEARFBAEIT || THE 34 5 HH 2005 T E AT B Ve i
TH T 5 PEH s 1986 THABE THE 36 5 HEH 2006 THE R B
TH9 5 HH 1988 TEARPIBEAER T || THE 38 5 HH 2006 T EH AP R BT
TH 12 5 W wh 1990 TEARFEAEY T || THE39 =5 PEH wh 2006 TEGK T BT A
THE 16 5 PR 1995 TEARBIBAER T || THE41 5 PR 2007 T EAK B A9 e
THE19 5 HEH 1998 TEARBIBAER T || THE43 5 PR 2009 T EAK B A i
THi24 5 HEH 2002 TEARFBEAER T || THE 44 5 HEH 2010 T E AP EY) B
TR 27 & PEE fhFh 2002 HRE LB THE45 5 PET f 2012 TEARBEAEY P
BeKRBIET || w539 5 PR A 70 4R RS

THE 28 & PR 2003 TEARFEAER BT || BOt HEH 1984 H A
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AN AR R HWHEF 50 -60 4E1L TH /N W AR 50 -60 4EL TH
ANBEMRE HITEF 50 -60 4E4L TH IS N ] W AR 50 -60 4E1L TH
TR Hb 5 b 50 - 60 4FA% TH KA Hb Ty b 50 - 60 4FA% TH
AN MR 50 - 60 4EAR TE FERIA B RAE R 50 -60 4EL THE
/N BRAE by b 50 - 60 4FA% TH AN by 50 - 60 4FA% TH
AR by b 50 - 60 4FA% TH +HEF Hb Ty b 50 - 60 4FA% TH
KIEAR R WHEF 50 -60 4EL TH +REF-1 WHEF 50 -60 4EL THE
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W e B 2012 13 IR T AR HeEAE 2012 14
R FeERG 2012 11 KT HEFE FeER 2012 12
T e e HAE 2012 14 TEACHBE HeER 2012 15
R Fe B 2012 8 YEW T
HNRBIX A BAE 2012 8 e L A HFR 2012 9
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TEIKFE Ay BERS W IS M B B it -, #2 K. Ed-
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Table 2 Comparison of some agronomic traits among weedy rice and other japonica rice germplasms of Ningxia
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status e e —pe — e — e

] ) b2 (%) b2 (%) b2 (%) i 22 (%) b 22 (%)
o aecesson M £ SD cv M £ SD cv M+ SD cv M £ SD cv M £ SD cv

P 92.75+£9.63 10.38 11.38+£2.87 25.24 16.81 £1.62 9.63 27.75£2.94 10.39 125.50 +£6.60  5.30

PEE AR 102.46 £7.19 7.02 13.14 £3.52  26.81 18.57 +1.83 9. 88 26.80 £2.30 8.58 149.90 +£3.84  2.57
T SRR 109.16 +11.29 10.34 18.35+3.54 19.27 18.00+0.78 4.33  28.36+2.01 7.08 109.36 +3.27  2.99
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Table 3 Genetic diversity at the SSR loci in 143 japonica rice germplasms of Ningxia

L ‘ S ARCER Shanmon Nei's SR || (IE  AACER Shannon  Nei's A
LA et ff . " " . || TLA PARGRES . . " . .
LU WM EREC M B DS REEEC S0 ZRHEM

Na Ne 1 He Na Ne 1 He

RM488 1 6 1.2888 0. 5239 0.2241 RM418 7 3 1. 5296 0. 6324 0. 3462
RM1195 1 6 3.1553 1.2804 0. 6831 RM72 8 10 3.5796 1.5758 0. 7206
RM213 2 4 1. 8051 0. 8069 0. 4460 RM404 8 3 1.7482 0.7327 0.4280
RM530 2 8 2.9402 1. 4268 0. 6599 RM219 9 7 3.2234 1.4142 0. 6898
RM7 3 4 1. 8009 0. 780 0. 4447 RM160 9 4 2.7273 1. 1763 0.6333
RM231 3 4 1.3795 0. 589 0.2751 RM228 10 7 3.2495 1. 2769 0. 6923
RM335 4 11 2. 8893 1. 4081 0. 6539 RM239 10 3 1. 6405 0. 6261 0. 3904
RM241 4 9 5.1676 1. 8365 0. 8065 RM21 11 7 2.2705 1. 1669 0. 5596
RM249 5 8 3.7949 1. 5932 0. 7365 RM536 11 3 1. 4895 0. 5551 0. 3286
RM574 5 4 2.0255 0. 8912 0. 5063 RM270 12 4 1.3416 0.5166 0.2546
RM253 6 6 1. 8446 0. 9604 0.4579 RM17 12 4 1. 9063 0. 7656 0.4754
RM589 6 7 1.5199 0. 6848 0. 3421 Sy 5.8333 2. 4456 1.0382 0.5219
RM336 7 9 4.3763 1. 6974 0.7715 Mean
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Table 4 Comparison of genetic diversity of SSR loci among the different type of rice germpalsm from Ningxia

g S A FEA L SR ARCEEN AL Shannon F§ %1 Nei's LK ZFEMFE 5L
Biological status of accession No. of sample Na Ne 1 He

AR HFE 104 141 2.1942 0. 8969a 0. 4402a

PEH FFh 25 78 2.0845 0. 8186a 0.4647a

7 LR 14 58 1.5791 0.4981b 0.2827b

INEFRAFE 0. 05 K RENE, T

Normal letters mean significant difference at 0. 05 level. The same as below
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Table 5 Genetic diversity of weedy rice from different regions of Ningxia

HEF A% SR AL A5 B R A Shannon #§%% Nei's JkH 2 HME AR 5L
Groups No. of sample Na Ne 1 He
2% 13 70 2.9167 0. 6844 0. 3781abc
R 11 64 2. 6667 0.7083 0. 4063abe
H ik 14 59 2. 4583 0.5172 0.2802¢
=8 8 76 3. 1667 0. 8792 0.4912a
ERJINZBIX. 8 55 2.2917 0.5578 0. 3320bc
KT AR 14 79 3.2917 0. 8564 0. 4814ab
KT E 12 67 2.7917 0. 6701 0. 3809abc
YEW BT 15 81 3.375 0. 8002 0. 4263abc
e 9 55 2.2917 0. 5245 0.2984¢
2.5 ZFEBEKBEFRM A RMABZEEM AR SN AL R R R S E W

HEREES
il it POPGENE BAF1H3E T A WA S 1 7 i

FREYAHAL R BN 0. 4584 1117 5 1 05 5 A ) A DL 22 %0
1 0.9585, B H &R 5 My A AR LR B
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Weedy rice from Yongninghuifeng,

Weedy rice from Zhongningzhongwei,  Landrace, ™ Improved cultivar
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Fig.1 Dendrogram of weedy rices and improved

cultiars and landraces using SSR genetic coefficient
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