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Abstract
In order to investigate the effect of density and time of
emergence of lambsquarters (Chenopodium album) on
parsley, a factorial experiment was conducted in the form
of a Completely Randomized Design with three
replications in the greenhouse of Damavand in 2023. The
experimental treatments include different levels of time of
emergence (7 days before parsley sprouting, at the same
time (0), 7, 14 and 21 days after parsley sprouting) and
plant density of lambsquarters (zero, 1 and 2 plants in the
pot). The results showed that the highest shoot fresh
weight (20.00 g) and yield (192.31 g m) were related to
the 21 day emergence time, and with increasing leek
density from one to two plants, these indices decreased,
such that the lowest shoot fresh weight (6.33 g) and yield
(60.90 g m) were related to the 7 days early emergence
treatment of leek with a density of 2 plants per pot.
Lambsquarters had a strong competitive effect on parsley,
increasing the activity of catalase and superoxide
dismutase enzymes, soluble sugar, total phenols and
flavonoids, and antioxidant activity. With delayed weed
emergence compared to parsley, the percentage of
essential oil showed an increasing trend, from 0.62%
under intense competition to 0.98% if weed emergence
occurred 21 days later. Lambsquarters has a high
competitive ability with parsley and the early emergence
of this weed severely reduced the growth of parsley.
Therefore, the early cultivation of parsley prevents the
reduction of its quantitative and qualitative yield by
lambsquarters.
Key words: Catalase enzyme, Density, Percentage of
essential oil, Phenol
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Table 1- Analysis of variance of shoot fresh weight, yield, chlorophyll a, b content, total and
carotenoid content of parsley plant
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Table 2- Mean comparison of shoot fresh weight, yield, chlorophyll b, total and carotenoid
content of parsley plant under the interaction effect of emergence time and lambsquarters
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Fig 1- Mean comparison of chlorophyll a content of parsley leaves under the main effect of time
of emergence of lambsquarters (right) and its density (left)
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Table 3- Analysis of variance of catalase and superoxide dismutase enzyme activity, total
phenols, total flavonoids, antioxidant activity and percentage of parsley essential oil
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Abstract

Introduction: Parsley (Petroselinum sativum L.) grew wild since ancient times on the coasts of the Mediterranean
Sea (likely in southeastern Europe and West Asia) and was transported from these regions to other countries.
Parsley is widely cultivated in Asian countries. Lamb's quarters (Chenopodium album) is among the weeds of
agricultural lands throughout temperate regions and is found worldwide (except in areas with harsh and desert
conditions).

Materials and Methods: In order to investigate the effect of density and time of emergence of lambsquarters
(Chenopodium album) on parsley, a factorial experiment was conducted in the form of a Completely Randomized
Design with three replications in the greenhouse of Damavand in 2023. The experimental treatments include
different levels of time of emergence (7 days before parsley sprouting, at the same time (0), 7, 14 and 21 days
after parsley sprouting) and plant density of lambsquarters (zero, 1 and 2 plants in the pot).

Results and Discussion: The results showed that the highest shoot fresh weight (20.00 g) and yield (192.31 g m"
2) were related to the 21 day emergence time, and with increasing leek density from one to two plants, these
indices decreased, such that the lowest shoot fresh weight (6.33 g) and yield (60.90 g m-2) were related to the 7
days early emergence treatment of leek with a density of 2 plants per pot. Lambsquarters had a strong competitive
effect on parsley, increasing the activity of catalase and superoxide dismutase enzymes, soluble sugar, total
phenols and flavonoids, and antioxidant activity. With delayed weed emergence compared to parsley, the
percentage of essential oil showed an increasing trend, from 0.62% under intense competition to 0.98% if weed
emergence occurred 21 days later.

Conclusion: Lambsquarters has a high competitive ability with parsley and the early emergence of this weed
severely reduced the growth of parsley. Therefore, the early cultivation of parsley prevents the reduction of its
quantitative and qualitative yield by lambsquarters.

Key words: Catalase enzyme, Density, Percentage of essential oil, Phenol
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