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Table 1 - Physiological characteristics of four wheat seed lots including collection region, cultivar,
1000-seed weight, initial moisture content, germination percentage, normal seedlings percentage,
mean germination time (MGT) and radicle emergence (RE)
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time of first visible radicle emergence | G, time of normal germination (radicle protrusion > 2
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Figure 2— Flow cytometry histograms of DAPI-stained nuclei from radicle tips of wheat seed lots
with different vigor levels at different imbibition times Histograms were obtained at 3, 24, and 36
h after the onset of imbibition. At 3 h of imbibition, flow cytometry profiles show two distinct
peaks corresponding to 2C and 4C DNA contents, with the major G: (2C) peak located around
channel 50 and the smaller G: (4C) peak around channel 100. Each panel represents one biological

replicate for each seed lot at each sampling time. Biological replication was consistent, with
coefficients of variation among replicates generally below 10% and always <15%.
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Figure 3. Percentage of nuclei in the S phase in embryonic axes of wheat seed lots with different

vigour levels during 48 h of imbibition. Filled (o) and open (o) symbols represent high and low
vigours, respectively. Arrows (JG) indicate the time of first radicle emergence (> 1 mm) in each

seed lot.
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Abstract

Seed vigour plays a determining role in the establishment and early growth of wheat (Triticum
aestivum L.); however, the cellular mechanisms responsible for vigour differences during the early
stages of germination are not yet fully understood. In this study, cell cycle progression in the embryonic
radicle was examined as an indicator related to seed vigor using flow cytometry. Four wheat seed lots
with different vigor levels were examined, and the 4C/2C ratio was measured at 3 to 48 hours after
imbibition. At the onset of water uptake, most nuclei were in the 2C phase; however, in high-vigor seeds,
an early and pronounced increase in the proportion of 4C nuclei was observed. In contrast, low-vigor
seeds showed a delayed and less pronounced increase in 4C nuclei. These differences were associated
with the timing and uniformity of radicle emergence, indicating that the pattern of cell cycle progression
in the radicle tip can serve as a suitable indicator for explaining seed vigor differences in wheat.
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