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Abstract
Seedling vigour is an important indicator of crop establishment, subsequent crop growth and yield.
Initial seedling vigour is most vital in case of water-limited conditions and in environments where
the crop is exposed to different stresses at the early growth stage. Wild and weedy species are well
known for their vigour and survival in adverse environmental conditions. Seedling vigour traits of
backcross introgression lines (BILs) derived from Swarna × Oryza nivara IRGC81848(S) (accession
from Uttar Pradesh, India) and IRGC81832 (K) (accession from Bihar, India) were studied in wet
(Kharif) and dry (Rabi) seasons. Seedling vigour was estimated in terms of plant height and tiller
number at 30 and 60 d after transplanting under field conditions. In both the seasons, 148S showed
highest seedling vigour for plant height. The highest number of tillers were produced by 7K in Kharif
and 248S in Rabi season. 75S showed the highest percentage increase in tiller number consistently.
High yielding BILs 166S, 14S and 148S showed higher seedling vigour indices compared with checks
Tulasi and Sahbhagidhan. Seedling vigour was also evaluated using paper roll method and shoot
length, root length and dry weight were used to estimate vigour index. Season-wise association studies were conducted to determine the relative contribution of seedling vigour to yield traits. Seedling
vigour was significantly correlated with yield traits. Markers RM217 and RM253 on chromosome 6
differentiated lines with high seedling vigour from those with low seedling vigour and have the potential for use in marker-assisted breeding.
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Introduction
Major shifts in rice cropping system from irrigated to aerobic conditions and also from transplanting to direct sowing
are essential in the climate change scenario. Rice cultivation is slowly shifting from irrigated to rainfed and it has
been reported that 50% of rainfed rice area of India is
under direct seeded rice (DSR) (Anandan et al., 2016).
Seedling vigour is a vital trait for crop establishment, better
survival, weed competition and nutrient use efficiency and
also for normal growth under conditions of limited inputs

*Corresponding author. E-mail: sarla_neelamraju@yahoo.com

and abiotic stresses. Quick germination and growth of
seedling with high capacity to take nutrients have been
shown to be important traits for DSR in rainfed lowlands
where soil moisture and nutrients are often limited
(Yamane et al., 2018). Even though considerable genetic
variation in seedling vigour exists in Oryza species it is
difficult to enhance vigour traits in genotypes as the inheritance is quantitative and mostly dependent on environment and crop duration (Li and Rutger, 1980;
Redona and Mackill, 1996a). Understanding the genetic
and molecular basis of traits related to seedling vigour
is essential for crop improvement as it determines not
only initial establishment but subsequent crop growth
and yield.

Downloaded from https://www.cambridge.org/core. University of Groningen, on 07 Aug 2018 at 15:56:25, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1479262118000187

