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The effects of soil temperature increasing using plastic mulch on germination traits
and alpha and beta amylase in seeds of four spring weed species
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Abstract

Considering the environmental problems due to the usage of chemical herbicides, to control the weeds we can increase soil
temperature by mulching. This research was conducted in Fasa in 2020. The experiment was performed as a factorial in a
completely randomized design with three replications.The first factor was four varieties of weeds including Amaranthus
retroflexus, Chenopodium album, Portulaca oleracea and Plantago lancoelata and the second factor was duration of
mulching cover in 3 treatments including control, 20 and 40 days. After the periods of plastic mulching, the seeds were
taken out of the soil depth and were examined based on standardized germination test. The results showed that the
percentage and rate germination seeds, vigor and alpha and beta amylase decreased with the plastic mulching was used. 40
days of plastic mulching caused a reduction in germination speed comparing to the treatment which had no plastic
mulching. By increasing the duration of the usage of mulching, the electric conduction of seeds showed an increase applying
plastic mulching for forty days caused a decrease in seedling growth comparing to the treatment. The highest decrease in
germination and seed vigor among the weeds was observed in Chenopodium album on the other hand plastic mulching
treatment couldn't affect the germination in Plantago lancoelata. Overall, the results of this study showed that the
parameters related to seed germination in different weed species was different based on the time of sun exposure under
plastic mulch; So that solarization for 40 days is recommended to control weeds.

Keywords: Cell membrane in seed, Percentage germination, Seed vigor, Seedling dry weight.
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Table 1- Soil temperature under plastic mulch cover during the duration of the experiment
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Date Week Temperature
13.04.1399 Week 1 wia 38°C
20.04.1399 Week 2 wia 42°C
27.04.1399 Week 3 «wia 48°C
3.05.1399 Week 4 wia 51°C
10.05.1399 Week 5 «wia 57°C
15.05.1399 Week 6 «ia 68°C
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Table 2- Analysis of variance (mean square) for studied traits
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Table 3- Mean comparisons of interactions between weed seeds and plastic mulch cover on germination
percentage and rate, stem and root length and ratio root length to stem
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Table 4- Mean comparisons of interactions between weed seeds and plastic mulch cover on seedling dry
weight, seed vigor, electrical conductivity and Alpha and Beta- amylase
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g 20 0.026 ab 0.558 b 20 ab 0.30b 048 b
Portulaca oleracea
40 0.024 b 0.336 ¢ 22a 0.17 ¢ 0.29 ¢
L Control 0.030 a 1.188 a 18a 0.44 a 0.68 a
La b
> 20 0.030 a 1.155 ab 18a 0.41 ab 0.59b
Plantago lancoelata
40 0.029 a 1.088 b 19a 0.38b 0.57b

ol 513 0505 o 53 L jles o 13 ime Ssli5 pde LS alin o 5 Bl 35 O g 2 )3
In each column, the presence of at least one similar letter is a sign of no significant difference between treatments at the

5% level of Duncan's test.
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