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ABSTRACT

White morning glory (Ipomoea lacunose L.) is one of the weeds that have recently spread in the fields of Golestan province and
has become a serious challenge for farmers. In this study, the effect of different environmental conditions, including constant
temperature, alternating temperature, water stress, salinity, high temperature, and burial depth on the germination and
emergence of three seed populations of this plant collected in 2018, 2019, and 2020 (at the time of the experiment, these seeds
were after-ripped 15, 3, and 0 months, respectively) were investigated. All experiments were conducted based on a completely
randomized design with three replications. The results showed that the response of germination to the studied environmental
factors was different in seed populations. Germination percentage started at 10°C and increased with increasing temperature.
Although the germination percentage was significant at 40°C, it was completely stopped at 45°C. Alternating temperature
compared to constant temperature increased the germination in the range of low temperatures; however, there was no
difference with the constant temperature in the high-temperature range. The water potential required to reduce 50% of
germination in the seeds of 2018, 2019, and 2020 was -0.83, -0.82, and -0.43 MPa, respectively. The tolerance of this species to
salt stress was much higher than to water stress, and the increase of salinity up to the potential of -1.1 to -1.4 MPa reduced its
maximum germination by 50%. Increasing the high temperature to 80 and 100 °C stimulated the germination, and no seeds
survived at 120°C. In the populations of 2018 and 2020, the emergence percentage of seeds increased with the increase of burial
depth; so that it reached its maximum value at a depth of 3 cm. By increasing the burial depth, the percentage of seedlings
emergence of these populations decreased and stopped at a depth of 9 cm. The seedlings emergence of 2019 population also
happened with the same process (but in smaller numbers), but no seedlings emergence occurred at a depth of 5 cm. In general,
the results of this study showed that the reaction of white morning glory germination to environmental factors is different.
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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Figure 1. The effect of constant temperatures on seed germination of different population of white morningglory
=Bars indicate the standard error of mean.
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Figure 2. Germination rate for 50% of seed population germination of different populations of white morning-glory
* The seeds of different white morning-glory populations were collected from contaminated areas in 2018, 2019
and 2020.
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Table 1. Germination cardinal temperatures of different populations of white morning-glory.

1397 1398 1399
Tb (°C) 11.24+2.19 10.43 +1.02 8.58 £3.60
To (°C) 35+1.61 30+£0.71 30£1.96
Tc (°C) 44.85+0.87 45.07 £0.56 4477 £ 1.62
Fo (h) 8.07 £0.57 11.31+£0.34 33.23+3.2
R? 0.96 0.99 0.93
Thermal time below
the optimum 188.67 212.766 666.66
temperature
Thermal time above
the optimum 74.07 166.66 476.19
temperature
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* The seeds of different white morning-glory populations were collected from contaminated areas in 2018, 2019 and 2020.

**Th: germination base temperature; To: optimal germination temperature; Tc: ceiling germination temperature.

=#xThe numbers in the parentheses indicate the standard error (SE).
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Figure 4. The effect of alternating temperatures on seed germination of different populations of white morning-glory
(populations of 2018 and 2019 (a); populations of 2020 (b)).
*Bars indicate the standard error of mean.
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Figure 5. The effect of different water potentials on seed germination of different populations of white morning-glory.
*The population of 2018 did not show a normal response in the potential of -0.4 MPa, Therefore, it was not used in

fitting the model. **Bars indicate the standard error of mean.
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Figure 6. The effect of different salinity potentials on seed germination of different populations of white morning-

glory. *Bars indicate the standard error of mean.
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Figure 7. The effect of high temperatures on percentage of germination, percentage of healthy and rotten seeds of
different populations of white morning-glory.
* Due to the lack of seeds, this experiment was not performed on the population of 2019. ** 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 8. The effect of burial depth on seedling emergence of different populations of
white morning-glory.
* Dormant seeds were used in this experiment. ***Bars indicate the standard error of
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