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Table 1. Analysis of variance (mean square) of population and constant temperatures on the
germination percentage of red morning glory seeds
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Population coxes> 2 815.49**
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Error Uz 42 805.32
CV (%) &l yuss oo 10.85

sxIndicates no significant difference at the one percent level.
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Figure 1. The effect of constant temperatures on seed germination of different population of red

morningglory
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Figure 2. Germination rate to S0% of seed population germination of different populations of
red morningglory.

*Seeds of different red morningglory populations were collected from contaminated areas in 2018,
2019 and 2020.
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Figure 3. Relationship between observed and predicted germination rates using a segmented
model in different populations of red morningglory.
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Table 2. Germination cardinal temperatures of different populations of red morningglory
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* The seeds of different white morning-glory populations were collected from contaminated areas in 2018, 2019 and
2020. **Tb: germination base temperature; To: optimal germination temperature; Tc: ceiling germination temperature. Fo:
Number of biological hours required for maximum germination rate; R2: Coefficient of determination; and RMSE: Root
mean square error. ¥**The numbers in the parentheses indicate the standard error (SE).
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Figure 4. The effect of alternative temperatures on seed germination of different population of

red morningglory
Columns with the same letters do not have significant differences .
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Figure 5. Effect of high temperatures on percentage of germination, healthy and rotten seeds of
different populations of red morningglory. *Dormant seeds were used in this experiment. **The

control treatment shows the germination percentage of dormant seeds at the optimum temperature. ***Bars
indicate the standard error of mean.
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Figure 6. Effect of different water stress on seed germination of different populations of red

morningglory.

*Bars indicate the standard error of mean. * The x50 value in the 2018 (15 month after ripen seeds), 2019 (3 month after
ripen seeds), and 2020(fresh seeds) populations was estimated to be -0.48 + 0.03, -0.57 + 0.03, and -0.54 = 0.06 MPa,
respectively.
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Table 2. Model parameters fitted to germination percentage at different concentrations of
polyethylene glycol (water stress) and sodium chloride salt (salinity stress)
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1398: 92.12 (5.46) -0.14 (0.02) 0.57 (0.03) 0.98%**
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* The numbers in the parentheses indicate the standard error (SE).
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Figure 7. Effect of different salinity potentials on seed germination of different populations of

red morningglory. *Bars indicate the standard error of mean.

** The x50 value in the 2018(15 month after ripen seeds), 2019(3 month after ripen seeds), and 2020(fresh seeds)
populations was estimated to be -0.99 +0.02, -1.03 £ 0.03, and -1.34 + 0.01 MPa, respectively.
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Abstract

Red morningglory (Ilpomoea coccinea L.) is not currently widely distributed in Iran; however, reports indicate
that this species is capable of developing its infection in a short time and becoming a harmful species. Given that
the seeds in the soil seed bank have different ages, studying the germination behavior of seeds with different ages
under the influence of environmental factors will be very interesting and useful in designing management
programs. Therefore, in this study, red morning glory seeds were collected from the edge of the fields of Kordkoy
County, Golestan Province in late November of 2018, 2019, and 2020 and were stored at room temperature (25°C)
until the start of the experiment. It should be noted that at the time of the experiment, the seeds collected from
2018 and 2019 were 15 and 3 mounths after ripped, respectively. The seeds from 2019 were also tested
immediately after harvest. In this study, the effect of different environmental conditions, including constant and
alternating temperature, high temperature (50, 60, 70, 80, 100, and 120 °C for five minutes), water stress (0, -0.2,
-0.4, -0.6, -0.8, and -1 MPa using polyethylene glycol 6000) and salinity (0, -0.3, -0.6, -0.9, -1.2, -1.5, and -1.8
MPa using sodium chloride salt) on the germination of the three populations were investigated. A segmented model
was used to determine the cardinal germination temperatures. Germination of red morningglory started at 10°C
and increased to 35°C. The base temperature for germination of this plant was from 7.57 to 8.37 °C depending on
the population. The optimum germination temperature of red morningglory also fluctuated from 27.11 to 30.69
°C. Germination of red morningglory was similar under alternating and constant temperature conditions. The water
potential required to reduce germination by 50% in the 2018 (15 month after ripen seeds), 2019 (3 month after
ripen seeds) and 2020 (fresh seeds) populations was -0.48, -0.57 and -0.54 MPa, respectively. The tolerance of
this species to salinity stress was higher than that of water stress, and potentials of -0.99 to -1.34 MPa reduced its
maximum germination by 50%. Increasing the temperature to 80°C removed the seed dormancy of the red
morningglory, but at temperatures of 100 and 120°C, the percentage of dead seeds increased. In general, the results
of this study showed that the reaction of red morningglory germination to environmental factors is different, and
knowing the germination response of this species against the mentioned factors can help predict the germination
and emergence of this plant to design suitable management strategies.
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