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Study on regeneration population size and the germination rate threshold
of Xianggu by SSR markers

LI Xia, LI Maomao, LIU Jin, ZHOU Huiying, HU Jiaxiao, WANG Xiaoling, YU Liqin
(Rice Research Institute, Jiangxi Academy of Agricultural Sciences /Crop Germplasm Resources Research Center of Jiangxi Province,
Nanchang 330200)

Abstract: The study on the regeneration population size and the germination rate threshold of rice landraces
will provide a scientific basis for the establishment of the size of reproduction population and the critical value of
germination rate during the reproduction and renewal of rice landraces germplasm resources in the seed bank.
Xianggu, a rice landrace, was used as experiment material, and the effects of regeneration population size and ger-
mination rate on the genetic integrity of rice landrace were studied by combined investigation of agronomic traits and
SSR molecular marker analysis. The investigation of agronomic traits showed that: to maintain the integrity of
Xianggu genetic structure, the appropriate regeneration population size was 60 - 140. Further verification by SSR
molecular markers showed that when the regeneration population expanded to 200 plants, it was benefit to guarantee
the genetic integrity of germplasm. Meanwhile, the number of alleles, number of effective alleles, gene diversity and
Shannon index of populations with germination rate below 60% (50% and < 30%) were extremely significantly low-
er than those of the control. Except the Shannon index, the number of alleles, number of effective alleles and gene
diversity index of populations with germination rate 60% - 70% were not significantly different from those of the
control. The Shannon index of the population with 60% - 70% germination rate was significantly lower than that of
the control. The result indicated that the optimal regeneration population size of Xianggu was 200 and the critical
value of germination rate was 60% -70% during reproductive renewal of Xianggu.
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Table 1 Effects of regeneration population size on phenotypic genetic integrity of Xianggu with different germination gradients

WEARRAVR RGFR% IRAKTYER  RAGETURR | BEERAVER RCER/%  IRBKTYER RIS
20 =90 0 0 120 =90 4 4
80~85 0 0 80~85 4 3
60~70 1 0 60~70 3 2
50 0 1 50 2 3
<30 0 0 <30 1 4
40 =90 1 1 140 =90 5 4
80~85 1 1 80~85 5 3
60~70 1 0 60~70 3 2
50 0 1 50 2 3
<30 0 0 <30 2 4
60 =90 3 1 160 =90 5 4
80~85 3 1 80~85 5 3
60~70 3 1 60~70 3 5
50 2 1 50 3 3
<30 1 1 <30 2 4
80 =90 3 2 180 =90 5 5
80~85 3 2 80~85 6 3
60~70 3 2 60~70 3 5
50 2 2 50 3 4
<30 1 3 <30 2 6
100 =90 3 3 200 =90 6 5
80~85 3 3 80~85 6 4
60~70 3 2 60~70 3 8
50 2 2 50 4 6
<30 1 4 <30 5 7

M: 500 bp DNA Marker; 1—64: 1 EH55 .
Bl 1 5|% RM154 F1 RM6334 3 & A EHAR 2RI 1A R
Figure 1 Amplified results by primers RM154 and RM6334 to part marterials of Xianggu population

22 PRIZZFRKEREEEAN SSR 21 TEZ A1 SSR 514 16 XF; FI R BT/ ANt Kk 2 %
ST FER IR T 3 AN KB EARERMFTE A 60%~T70%F1 <30%MIEER S 200 A~ Hpkit4r

1T SSR ARIC T, 650 XF SSR FIHIXT K2 E=90%  DNA Kill. AN K KPR ERHEBAT, 16 X%

200 NEFRMIBEEAZEAT DNA R0, LA AP SSR S IR AL S BT & EL R L3k 2,
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Table 2 SSR analysis on populations with different levels of germination rates and different sizes
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Table 3 Genetic variation of five germination rate levels in

Xianggu by SSR analysis
N SEAL 2B EZ N U it
RAERDY  semm smRERE EA%Y%
=90 35 35 100
80~85 35 35 100
60~70 35 33 94.28
50 35 29 82.86
<30 35 25 71.43
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Table 4 Genetic diversity analysis of 5 populations with different germination rates by SSR markers
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