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Estimation of Mating System in Natural Oryza ru fipogon Populations by SSR Markers
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Abstract: Oryza rufipogon Griff. is the most important germplasm for rice improvement. Better understanding its mating sys-
tem will provide useful information for further in situ conservation and management of O. rufipogon. By using SSR method,
the genetic diversity and outcrossing rate of six natural O. ru fi pogon populations were estimated. The levels of genetic diversity
varied among the populations, with the Nei's diversity indices ranged from 0. 3166 to 0. 6075. There was a significant genetic
differentiation (F,, =0.422) among the sampled populations. Two populations exhibited a heterozygosity excess, whereas the
other four populations had a heterozygosity deficit. The O. rufipogon populations possessed a mixed type of mating system, al-
though the outcrossing rate was variable among the populations. The multilocus outcrossing rate ranged from 15. 1% to
41. 8% ,and the single-locus outcrossing rate from 10. 1% to 28.5%. There were significant differences between the multilocus
outcrossing rate and the single-locus outcrossing rate, and high values of correlation of paternity in the populations, indicating
a considerable inbreeding existed in the populations. The correlation of paternity for the multilocus significantly differed from
the correlation of paternity for the single-locus, suggesting that there was a substructure occurred in each sampled population.
Some measures for further improving in-situ and ex-situ conservation of O. rufipogon were also discussed.
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Table 1. Geographical locations and areas of the sampled Oryza rufipogon populations.
Code of Distance from
Locality Habitat Enclosure Area/m* Conservation status
population paddy field/m
JXD Dongxiang, Jiangxi 2 Two ponds =200 Yes 600 n-situ
HNC Chaling, Hunan Lake =1000 No 15 000 in-situ
HNJ Jiangyong, Hunan 3 3 ponds =1000 No 7 650 in-situ
GXW Wuxuan, Guangxi 3 1 <0.5 No 80 000 No
3 ponds and 1 ditch
GDD Pond 5 Yes 2 660 m-situ
Daling, Gaozhou, Guangdong
GDP Marshland <0.5 No 13 000 No

Pengshan, Gaozhou, Guangdong
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Table 2. Comparison of gene diversity parameters of maternal populations.
Nei
Shannon
No. of
Population 1 F,
samples P/% A, H H, H. t.
JXD 44 92. 86 1.6593 0.5847 0.3363 0.3166 0. 3401 0.0586 0. 8892
HNC 44 100. 00 2.9076 1. 2058 0. 6056 0.4136 0.6126 0.3171 0.5185
HNJ 46 100. 00 2.7735 1.1040 0.6075 0. 4006 0.6142 0. 3406 0.4919
GXW 43 100. 00 2.5216 1. 1075 0.5590 0.4217 0.5656 0.2456 0. 6057
GDD 45 100. 00 2.1976 0.9016 0.5162 0. 5857 0.5220 —0. 1347 —
GDP 45 92. 86 2.1706 0. 8586 0. 4888 0.6265 0. 4944 —0. 2816 -

P, Percentage of polymorphic loci; A,. Mean effective number of alleles; I, Shannon's information index; H. Nei's gene diversity index;

H,. Observed heterozygosity; H,., Expected heterozygosity; F,. Fixation index(1—H,/H,); t., Estimated outcrossing rate.
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Table 3. Mating system parameters for the six natural populations of Oryza rufipogon (MeanXSD).

Population
IXD HNC HNJ GXW GDD GDP
No. of samples
Family 23 28 26 32 18 23
Seed 437 786 347 362 192 229

. 389740.058 0.2392£0.038 0.1510.042 0.41840. 055 .32940. 081 0.23820.064
. 28540. 047 0.143+0.027 0.101+0.028 0.25240.037 . 28340.080 0.191+0. 055

t 0 0
0 0

L1, 0.104+0.029 0.096+0.017 0.051+£0.019 0.16640.033 0.04740.039 0.046+0.033
0 0
0 0

L

.62740.132 0.624£0.097 0.607£0.146 0.66540.153 .62640. 244 0.718+0.298

pm

.22540.075 0.166£0. 064 0.3372£0.103 0.24940.078 .25040. 135 0.216£0.123

Ty
F 0.28640.083 0.19240. 061 0.1934+0.076 0.24240.074 —0.19640.020 —0.119+0.053
Foe ™ Tom 0.88040.132 0.824+0.097 0.807+0. 146 0.86540.154 0.82740. 245 0.91840. 301
r, 0.17740. 094 0.31540.076 0.44440.117 0.15340. 082 0.36540. 238 0.414740. 244

t,,» The multilocus population outcrossing rate; ., The single-locus population outcrossing rate; r,, The correlation of paternity (the frac-
tion of siblings that share the same father); F, The single-locus inbreeding coefficient of maternal parents; r,, The correlation of ¢ estimate;

7um+ The multilocus correlation of paternity; r,,» The single-locus correlation of paternity.
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