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Abstract: The objective of this paper is to clarify the genetic relationship of japonica rice resources from
different breeding units of Heilongjiang province.Genetic diversity and population structure of 104 japonica rice
which collected from 8 different breeding units were analyzed by 45 pairs of polymorphisms molecular markers
in this study.The results showed that all selected markers can be applied extensively for the genetic diversity
level of rice, a total of 154 alleles were detected between these varieties, and the alleles ( Na ) per locus ranged

from 2 to 8 with the mean value of 3.42.The gene diversity indices ( H ) varied from 0.02 to 0.77 with an average
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of 0.38.The polymorphism information content ( PIC ) was changed from 0.02 to 0.73 with the average of 0.34.

Further analysis found that the genetic diversity of rice varieties from Heihe Branch of Heilongjiang Academy of

Agricultural Sciences was highest, while the Northeast Agricultural University was lowest, the polymorphism

information content ( PIC ) were 0.33 and 0.18, respectively. UPGMA Cluster and genetic structure analysis indicated

that the rice cultivars had further relationships between Heihe Branch of Heilongjiang Academy of Agricultural Sciences

and the other units, while there were closer relationship between Rice institute of Heilongjiang Agricultural Reclamation

Academy and Jiamusi Rice Research Institute of Heilongjiang Academy of Agricultural Sciences.Thus, it is suggested

that the breeders should strengthen the utilization efficiency of hybrid parents with large genetic differences from other

units in future, so that it is possible to enrich the rice genetic diversity in this region.
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Table 1 The materials and their origin
%5 EAS SFe 95 EAS P G5 AR E 3
No. Name Source No. Name Source No. Name Source
1 Tk 3 GZZPS 36 PR 12 MDIJFY 71 R 2 NKSDS
2 Jefe 4 GZZPS 37 HPHT 13 MDIJFY 72 RER6 NKSDS
3 JeFE S GZZPS 38 HAHT 14 MDIJFY 73 Jek 2 NKYSDS
4 Jefe 6 GZZPS 39 HFHT 15 MDJFY 74 Jekd 8 NKYSDS
5 A 415 DN 40 M 16 MDIJFY 75 JekE 10 NKYSDS
6 AR 416 DN 41 T 17 MDIJFY 76 Jek 13 NKYSDS
7 A 419 DN 42 HPHT 18 MDIJFY 77 JekE 14 NKYSDS
8 A 425 DN 43 FEFHT 19 MDJFY 78 Tk 18 NKYSDS
9 FAKE 3 WCS 44 HFHT. 20 MDJFY 79 Je ki 20 NKYSDS
10 FAKE 4 WCS 45 HEFHT. 21 MDIJFY 80 Tk 21 NKYSDS
11 Pk 5 WCS 46 HFHT 22 MDIFY 81 Tk 25 NKYSDS
12 TAKE 6 wCS 47 PRI 23 MDIFY 82 JekE 26 NKYSDS
13 FAKE 7 WCS 48 HFHT 24 MDJFY 83 Je ki 27 NKYSDS
14 M 8 wCS 49 PRI 25 MDIFY 84 JeAE 29 NKYSDS
15 FAKE 9 WCS 50 HEFHT. 26 MDIJFY 85 JekE 30 NKYSDS
16 FakE 10 WCS 51 HEFHT 27 MDIJFY 86 JekE 31 NKYSDS
17 FivkE 11 WS 52 HEPHT. 28 MDIJFY 87 Je ki 32 NKYSDS
18 Pl 12 wCs 53 HEPHT 30 MDIJFY 88 a3 SHFY
19 M 13 wCS 54 PRI 31 MDIFY 89 N 4 SHFY
20 Pl 14 WCs 55 BFi 8 NKSDS 90 272 ) SHFY
21 FAKE 15 WCS 56 BA9 NKSDS 91 250 8 SHFY
22 TAiAE 4 WS 57 BHE 10 NKSDS 92 2K 9 SHFY
23 FAREA 2 WCS 58 B NKSDS 93 G 10 SHFY
24 A 01-173 WCS 59 B2 NKSDS 94 20 13 SHFY
25 LN WCS 60 BF13 NKSDS 95 ESUIRLEAS! HHFY
26 e WCS 61 BFE 14 NKSDS 96 SRR 2 HHFY
27 HARRE 15 WCS 62 BFF15 NKSDS 97 R AR 3 HHFY
28 HFHT 4 MDJFY 63 B 16 NKSDS 98 B R 4 HHFY
29 TS MDIJFY 64 g 17 NKSDS 99 BITRS HHFY
30 HAHT 6 MDJFY 65 B 18 NKSDS 100 BIhAR 6 HHFY
31 T 7 MDIJFY 66 BFE 19 NKSDS 101 IR T HHFY
32 HFHT 8 MDIJFY 67 B 20 NKSDS 102 AR 8 HHFY
33 HEPHT 9 MDJFY 68 BAH 21 NKSDS 103 BIHR 9 HHFY
34 HFHT 10 MDIJFY 69 A 22 NKSDS 104 AT AR 10 HHFY
35 PRI 11 MDJFY 70 B NKSDS

14 BIRGZIT S 3.25 BpE A AL SR (Maf), %53 J

PL0.1.9 Ziil SSR 1t ats 7 | /¢ 4[] iF 6 R
P b AW 1, e 0, 8 Jeid 9, #E ST
IV B PE 46 B4 . FI) FH POWERMARKER Version

R Na ), FER ZREVEFEEL(H ) FnZ2 850G S &
( PIC) ; FIJIl MEGA4.0" " #1{/1-3#E1 7 UPGMA /43
Mi. % Fl STRUCTURE Version2.3.4 5 {4 '% 52 i,
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Table 2 Genetic diversity of polymorphic SSR markers

REVEAT A Sy 1. 3 2 nl A, SR 2] 154 4
AL, BT WA s 1 A5 A B A (Na )
AR Ky 2~8 A, - A L B 3.42, Ho 5]
Yy PSM132 4 34 (1) 55 o 3 IR B 2, S 8 45 Tl
51 % RM 495 RM312,RM237,RM452 RM514,
RM510,RM454 RM125, RM11,RM447 RM316.,
RMI105 , RM171 4" 34 fiY 2 {57 3 PR Bl i /0, 340 2 A4
FEEEN A AR (Maf) 72 W& 0.32~0.99, - 44 3
BRI RN 071, RN SRS S (H ) 28
>~ 0.02~0.77, X N Z REPEFE RN 038, 235
PEMG B (PIC) AR RN 0.02~0.73, F ¥ 2 5PE(F
BEEER 034,

it FHEENT S FHZH 2 (i FHEENT SN FEH Z R EZ5 i
Locus (Y TE S B ELi=E HFES= Locus (Y TE S LRI A HFES=
Maf Na H PIC Maf Na H PIC
RM495 0.98 2 0.04 0.04 RMI125 0.56 2 0.49 0.37
RMI 0.70 4 0.48 0.45 RMI1 0.99 2 0.02 0.02
RM283 0.60 3 0.50 0.39 RM152 0.63 4 0.53 0.47
RM259 0.37 5 0.74 0.69 RM25 0.52 3 0.54 0.44
RM312 0.99 2 0.02 0.02 RM44 0.46 6 0.68 0.63
RM5 0.35 4 0.71 0.65 RM223 0.38 4 0.69 0.64
RM246 0.74 5 0.43 0.41 RM284 0.56 3 0.50 0.39
RM237 0.98 2 0.04 0.04 RM447 0.94 2 0.11 0.10
RM154 0.82 3 0.32 0.29 RM316 0.98 2 0.04 0.04
RM327 0.59 4 0.57 0.51 RM105 0.96 2 0.07 0.07
RM452 0.94 2 0.11 0.10 PSM338 0.37 4 0.68 0.61
PSM122 0.55 3 0.57 0.49 RM215 0.32 4 0.73 0.68
RM208 0.68 3 0.48 0.42 PSM406 0.58 6 0.62 0.59
OSR13 0.93 4 0.13 0.12 RM271 0.95 3 0.09 0.09
RM338 0.95 3 0.09 0.09 RM171 0.92 2 0.14 0.13
PSM132 0.36 8 0.77 0.73 RM484 0.82 4 0.32 0.30
RMS55 0.90 3 0.18 0.16 RM20B 0.50 4 0.54 0.44
RM514 0.84 2 0.27 0.24 RM536 0.66 5 0.52 0.48
PSM326 0.56 3 0.58 0.51 RM287 0.88 3 0.21 0.20
RM161 0.65 3 0.50 0.44 RM21 0.46 5 0.65 0.59
RM334 0.95 3 0.09 0.09 RM247 0.79 5 0.36 0.34
RMS510 0.92 2 0.14 0.13 FHIE Mean 0.71 3.42 0.38 0.34
RM454 0.67 2 0.44 0.34 I KAH Max. 0.99 8 0.77 0.73
RM162 0.72 4 0.45 0.42 Fe/IME Min. 0.32 2 0.02 0.02

Maf: Main allele frequency, Na: Number of alleles, H: Gene diversity, PIC: Polymorphism information content, the same as below
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Table 3 Genetic diversity analysis of japonica rice among different breeding units

H AL RSO ER ) PR CPEPBRRZR: PEEEER
Breeding units o7 s Maf Na B H & PIC
IR P L= B ER R 5T GZZPS 0.77 abA 1.62 aA 0.26 abA 0.21 abAB
ZRbfalr K% DN 0.83 aA 1.56 aA 0.22 aA 0.18 aA
RIRTTA AV B2 e 15 /KRR FE T WCS 0.78 abA 2.47 ¢cBC 0.31 abA 0.27 bcAB
IR RO B BEdt PHT A BE MDIFY 0.75 abA 2.53¢C 0.33 abA 0.29 bcAB
RIRTTA A RFLE Bk BT T NKSDS 0.75 abA 2.40 cBC 0.33 abA 0.29 bcAB
FEIRTLAE P B BEAEA K REDFFE BT NKYSDS 0.71 abA 2.56 cC 0.37 bA 0.32 cB
FEIRILA R BHEBE A 53 BE SHEY 0.80 bA 1.89 abAB 0.28 abA 0.23 abcAB
FEIRILAA PO BB B 43 B HHFY 0.70 abA 2.22 beBC 0.37 bA 0.33cB
SAIKF Totals 0.71 3.42 0.38 0.34

KNG FREFER 1% F 5% KF2ES B2

Capital and small letters indicate significance at the 1% and 5% levels respectively
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