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ABSTRACT
Weeds reduce crop growth and vyield through interference and competition with the crop. Polygonum
convolvulus L. is an annual weed from the Polygonaceae family. In order to investigate the effect of
different treatments in breaking the P. convolvulus seed dormancy, a study was conducted in the weed
research laboratory of Gorgan University of Agricultural Sciences and Natural Resources in 2020. The
treatments included after-ripening (for seven months), different concentrations of gibberellic acid and
potassium nitrate, hot water treatment, mechanical scarification with sandpaper, sulfuric acid (98%),
chilling at 4 °C and cutting the seed coat. The results showed that after-ripening, gibberellic acid and

potassium nitrate, immersion of seeds in hot water and scarification with sandpaper had no effect on seed
germination. Treatment of P. convolvulus seeds with sulfuric acid as well as chilling caused germination in
the seeds. Also, scarification the P. convolvulus seed coat around the embryo caused maximum seed
germination (87%). The highest germination percentage of P. convolvulus seeds was observed in combined
treatment of sulfuric acid treatment (20 minutes) and chilling (15 day) (91.66%) and scarified the seed coat
(87%), which were not significantly different. According to the obtained results, it can be stated that the
mechanical resistance of seed coat against embryonic growth is the main cause of dormancy in P.
convolvulus seeds.

Keywords: Chilling, hard seed coat, seed scarification, sulfuric acid.
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Figure 1- An increase in the percentage of Polygonum convolvulus seed weight during imbibition process.
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Table 1- Parameters estimated by the three-parameter logistic function fitted to the germination time-course data against increase in
Polygonum covolvulus seed weight during imbibition process.

Parameters
2
Gmax (%) B xso (hours) R
20.15 (0.28) 1.32 (0.03) 2.62 (0.1) 0.99

The numbers in the parentheses indicate the standard error.
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Table 2- Effect of chilling and sulfuric acid treatment on seed germination of Polygonum convolvulus.

Treatment Time Seed germination (%)
Control (Distilled water) - 0
5 min 16 (2.1)f
10 min 26.6 (1.98)d
. 15 min 45.33 (2.76)c
Sulfuric acid 20 min 58.66 (1.09)a
25 min 53.44 (2.98)b
30 min 14.66 (1.89)e
35 min 0g
o 15 day 50.66 (1.89)a
Chilling 30 day 45.30 (1.43)b
45 day 33.33(1.04)c
60 day 36 (2.50)c
Sulfuric acid (20 min)+ chilling (15 day) - 91.66 (2.91)a
Sulfuric acid (20 min)+ chilling (15 day) - 80 (3.01)b
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Means followed by same letters do not differ significantly (LSD=5%). The numbers in the parentheses indicate the standard error.
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Figure 2- Cumulative germination percentage of scarified seed of Polygonum convolvulus in different chilling duration.
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Table 3- Parameters estimated by the three-parameter logistic function fitted to the cumulative seed germination of scarified
Polygonum convolvulus seed during different chilling duration.

Parameters
Chilling duration (day) R?
Gmax (%0) B Xs0 (day)
0 87.40 (1.28) a 5.90 (0.24) 16.65 (0.30) 0.9
2 86.10 (1.17) a 5.45 (0.26) 13.03 (0.30) 0.98
4 87.05 (1.08) a 5.16 (0.24) 11.39 (0.26) 0.98
6 86.10 (0.93) a 4.61(0.21) 9.12 (0.220 0.98
8 85.18 (0.78) a 3.89 (0.17) 7.38 (0.18) 0.98
10 86.30 (0.95) a 3.73(0.19) 7.25 (0.20) 0.98
12 84.10 (0.77) a 3.17 (0.15) 6.30 (0.16) 0.98
14 85.61 (1.27) a 3.11 (0.13) 6.28 (0.15) 0.98
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Means followed by same letters do not differ significantly (LSD=5%). The numbers in the parentheses indicate the standard error.
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