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T FRLHR
1. Prediction of Heterosis for Agronomic Traits in Half-Diallel Cross
of Rice (Oryza sativa L.) under Drought Stress Using Microsatellite
Markers (R F 18 EE prid T F MrE T KRR XMFIZRASR Z R
HIZPP L)

4. Rice breeders are encouraged to classify potential F-1-hybrids without crossing all
viable mixtures by testing depending on genetic distance due to lack of labor and time in
yield trials. The goals of this research were to establish heterosis and investigate the
relationship between genomic distance and agronomic attributes under drought. Half-diallel
mating design, 28 F-1,(s) and 8 parents were evaluated under drought and genotyped using
11 microsatellite markers. In total, 39 alleles were detected. Results indicated that the greatest
heterotic effects for grain yield were observed in Sakha 103 x Sakha 104 and
GZ7576-10-3-2-1 x Giza 179, which gave 29.32-22.57% heterosis, respectively. Heterosis
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for grain yield in these crosses occurred as a rise in panicle weight, filled grains per panicle,
low sterility and 100-grain weight. Correlations of marker-based genetic distance with
mid-parent heterosis were positively and significantly correlated with sterility percentage (r =
0.390 *, p < 0.05). However, better-parent heterosis was positively and significantly
correlated with sterility percentage (r = 0.352 *, p < 0.05) and grain yield per plant (r = 0.345
*, p < 0.05). Associations indicate that high grain yield and low sterility of rice crosses can be
expected from microsatellite marker-defined distances of parents. This study indicated that
genetic distance is very effective for heterosis prediction in breeding programs.
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2. Effects of Fe-Zn-NA chelates priming on the vigour of aged hybrid
rice seeds and the maintenance of priming benefits at different
storage temperatures (Fe-Zn-NAZ & H)5] RFIXT Z AL F 3K FEF T

¥ 77 B FE R AR [R5 B T 5 R BN Y 4E5F)

féj4-: The effects of seed priming with Fe-Zn-NA chelate (FeSO4+ZnSO4 +niacinamide)
and the longevity of the beneficial priming effects were investigated for aged seeds of hybrid
rice cv. Lingyouhuazhan (LYHZ) and cv. Longxiangyou 130 (LXY130). As compared with
untreated and hydroprimed seeds, Fe-Zn-NA chelate priming significantly enhanced
germination energy (GE), germination percentage (GP), germination index (Gl), vigour index
(V1) and normal seedling rate (NSR), and increased seedling shoot height (SH) and seedling
dry weight (DW) in both cultivars. After priming with Fe-Zn-NA chelates, the GP of LYHZ
was 96.0%, which was 12.7 and 12.0% higher than hydroprimed and non-primed seeds,
respectively. Similarly, the GP of LXY130 was 89.5%, significantly higher than the
hydroprimed and non-primed seeds (by 11.5 and 10.0%, respectively). When stored at 25
degrees C, the benefits of Fe-Zn-NA chelate priming on seed vigour and viability was
maintained for three months; while after six months storage, the GP of LYHZ and LXY130
was only 48.0 and 34.0%, respectively, which was significantly lower than the non-primed
seeds (84.0 and 71.1%). When stored at 15 or 5 degrees C for six months, the germination
potential of Fe-Zn-NA chelate-primed seeds was still high. The GP of LYHZ and LXY130
seeds was 94.4% and 77.8%, respectively, after storage at 15 degrees C, and 97.8% and
85.6% after storage at 5 degrees C. In conclusion, the Fe-Zn-NA chelate priming was an
effective method to improve the vigour and viability of hybrid rice aged seeds; however, the
duration of beneficial priming effects needs to be determined according to the storage
temperature.
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