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Introduction

Iranian borage (Echium amoenum Fisch & Mey.) is a plant from the Boraginaceae family that is widespread
in various regions of Iran. This species is used in traditional Iranian medicine. There are many different factors
that affect the yield and quality of agricultural crops, including weed management. The abundance, distribution,
density and composition of weed species in a cropped field vary due to the nature of the crop, cultural practices
and cropping pattern/system, soil type, moisture availability, location and season, therefore identification of
weed flora is important to identify the proper weed control options and enable farmers to use the best
management strategies. One of the appropriate solutions in the management of agricultural systems is the use of
precision agriculture; and one of the technologies used in precision agriculture is Geographic Information
System (GIS). The results of the Geographic Information System can improve agricultural patterns, allow more
precise management of agricultural systems and enhance the level of development. Considering the importance
of monitoring weeds in agricultural ecosystems, the high medicinal and economic importance of borage, the
cultivation of this plant in recent years in Azadshahr city and the non-chemical management of weed control,
attention to maintaining the quality and level of its production is also crucial. Additionally, due to the lack of
basic information about the condition of weeds in borage fields in Azadshahr city, this study was conducted with
the aim of identifying weeds in borage fields and investigating the community structure and species and
functional diversity of borage fields in Azadshahr city.

©2024 The author(s). This is an open access article distributed under Creative Commons
Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
B distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source.
https://doi.org/10.22067/JPP.2025.89616.1203



https://jpp.um.ac.ir/
https://orcid.org/0000-0002-2601-8909
https://orcid.org/0000-0001-6495-8953
https://orcid.org/0000-0003-2832-4413
mailto:fa.zaefarian@sanru.ac.ir
https://doi.org/10.22067/JPP.2025.89616.1203
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/JPP.2025.89616.1203
https://jpp.um.ac.ir/

VFeF Jl o) o kol PR alr (6559l @abioo g pole) ol ! LS cbli> sloipgy VP

Materials and Methods

The present study was conducted to investigate the community structure and species diversity of weeds in the
E. amoenum fields of Azadshahr in 2022. Twenty E. amoenum fields in four geographical directions (north,
south, east and west) of the Azadshahr region were selected and the weed species were sampled and identified
based on the W pattern in these fields. Based on the existing relationships, the density, frequency, uniformity and
predominance of each species were determined. At each farm, the latitude, longitude and elevation above sea
level of the sampling site were recorded using a GPS device. The information obtained was processed using GIS
software (Ver. 9.3) and a distribution map of all weeds in the fields of E. amoenum was produced.

Results and Discussion

The results showed that there are 19 weed species belonging to 12 plant families in the fields of E. amoenum
in Azadshahr, Iran. Among them, 31.57%, 10.52%, 10.52% of the species belonged to the Poaceae Asteraceae,
and Polygonaceae families, respectively, and the rest of species belonged to 9 other plant families. Overall, 68%
and 32% of the species were annual, and perennial, respectively. In addition, 68% and 32% of species were
dicotyledonous and monocotyledonous. Cynodon dactylon, Convolvulus arvensis and Chenopodium album had
the highest weed density with 2.40, 2.36 and 2.30 (plants m?) respectively. The highest percentage of weed
uniformity (90-95%) was observed in C. dactylon, C. arvensis, C. album, Sorghum halepense and Hordeum
murinum. Among the 19 weed species, C. arvensis, C. dactylon and C. album showed the highest relative
dominance; these weeds had a relative dominance of 22.31%, 22.49%, and 21.91%, respectively. According to
the results, the high frequency values of these weed species indicated their high compatibility with the climatic
and soil conditions. Also, the highest relative dominance of the weeds in the fields of E. amoenum was observed
in the broad-leaved weeds, which can be attributed to the poor management of perennial weeds in these areas.
According to the weed distribution map, 18 species of weeds identified in the E. amoenum fields were observed
in all the investigated fields and they are scattered throughout the studied points, while, Papaver rhoeas was
distributed only in the southern fields of the study area.

Conclusion

By knowing the weed species present in E. amoneum fields, their density and distribution, and by using
correct management practices, the impact of problematic species can be reduced and the spread of weeds,
especially problematic species, from one area to another susceptible area can be prevented. Based on the
information obtained on the presence of broadleaf and narrowleaf weed species in E. amoneum fields, it is
possible to develop a comprehensive management plan and reduce weed density by combining different
management methods. By studying the weather, climate and soil conditions in the region, as well as information
on the management practices commonly used in the region, it is also possible to understand the reasons for the
presence and density changes of some species in some regions. This information has been used in the integrated
management of weeds and the provision of appropriate weed control solutions.
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Figure 1- Geographical location of Azadshahr city and the distribution map of Echium amoenum farms in Azadshahr
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Table 1- Characteristics of weeds in the fields of Echium amoenum in Azadshahr

Scientific name Family Life cycle  Vegetative form Leaf Photosynthetic pathways
Cynodon dactylon (L.) Pers. Poaceae Perennial  Monocotyledonous  Narrow-leaf Ca
Convolvulus arvensis L. Convolvulaceae  Perennial Dicotyledonous Broadleaf Cs
Chenopodium album L. Amaranthaceae Annual Dicotyledonous Broadleaf Cs
Sorghum halepense L. Poaceae Perennial  Monocotyledonous  Narrow-leaf Ca
Rumex crispus L. Polygonaceae Perennial Dicotyledonous Broadleaf Cs
Stellaria media L. Caryophyllaceae ~ Annual Dicotyledonous Broadleaf Cs
Hordeum murinum L. Poaceae Annual Monocotyledonous  Narrow-leaf Cs
Polygonum aviculare L. Polygonaceae Annual Dicotyledonous Broadleaf Cs
Lolium rigidum L. Poaceae Annual Monocotyledonous  Narrow-leaf Cs
Avena ludoviciana Durieu. Poaceae Annual Monocotyledonous  Narrow-leaf Cs
Artemisia annua L. Asteraceae Annual Dicotyledonous Broadleaf Cs
Veronica persica Plantaginaceae Annual Dicotyledonous Broadleaf Cs
Anchusa italica Retz. Boraginaceae Annual Dicotyledonous Broadleaf Cs
Sinapis arvensis L. Brassicaceae Annual Dicotyledonous Broadleaf Cs
Sonchus oleraceus L. Asteraceae Perennial Dicotyledonous Broadleaf Cs
Poa annua Cham. & Schltdl. Poaceae Annual Monocotyledonous  Narrow-leaf Cs
Malva sylvestris L. Malvaceae Perennial Dicotyledonous Broadleaf Cs
Cleome viscosa L. Cleomaceae Annual Dicotyledonous Broadleaf Cs
Papaver rhoeas L. Papaveraceae Annual Dicotyledonous Broadleaf Cs
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Figure 4- Frequency of weed species families in the studied Echium amoenum fields
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Figure 5- Frequency of weeds in the fields of Echium amoenum according to life cycle (annual and perennial)
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Table 2- Indicators of weed species in Echium amoenum fields in Azadshahr

Index
Row Species ; Average .
P Frequenc fReIatlve density %il:sti':e Uniformi Relative Relative
y (%) I’scgg/i)nc (planrq‘l;[)per (%) y ty (%) uniformity  dominance
1 Cynodon dactylon 100 5.47 2.40 10.39 95.55 6.62 22.49
(L.) Pers.
2 CO”"O"’“t‘S arvensis 100 5.47 2.36 10.25 95.00 6.58 2231
3 Che”"po‘l"_'“m album 100 5.47 2.30 9.96 93.22 6.46 21.91
4 Sorgh“ml_ha'e"ense 100 5.47 1.85 8.03 92.22 6.39 19.90
5 Rumex crispus L. 100 5.47 1.64 7.12 92.22 6.31 17.90
6 Stellaria media L. 100 5.47 1.45 6.30 91.11 5.91 18.53
7 Hordeum murinum L. 100 5.47 1.37 6.11 85.55 5.73 17.52
8 Po'yg"”“'l‘ aviculare 100 5.47 1.00 4.35 82.77 5.58 15.41
9 Lolium rigidum L. 100 5.47 0.97 4.21 80.55 5.54 15.23
10 A"e”aD'Sﬂg‘J'c'a”a 100 5.47 0.92 4.05 80.00 5.35 14.85
11 Artemisia annua L. 100 5.47 0.87 4,01 77.22 5.27 14.55
12 Veronica persica 100 5.47 0.86 3.80 76.11 4.69 13.90
13 Anchusa italica Retz. 100 5.47 0.86 3.73 67.77 4.81 14.02
14 Sinapis arvensis L. 100 5.47 0.85 3.70 69.44 4.81 13.99
15 Sonchus oleraceus L. 100 5.47 0.81 351 69.44 4.82 13.80
16 oa a’g‘cuh"’}tglham' & 100 5.47 0.78 33 69.44 4.46 13.33
17 Malva sylvestris L. 100 5.47 0.74 3.22 66.66 4.62 13.32
18 Cleome viscosa L. 100 5.47 0.73 3.17 67.77 4.69 13.35
19 Papaver rhoeas L. 25 1.36 0.21 0.93 18.33 1.27 3.57
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Figure 8- The graph obtained from the cluster analysis of 19 weed species identified on the Echium amoenum field
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Figure 9- Distribution map of 18 identified weed species (A) and Papaver rhoeas (B) in the studied fields of Echium amoenum
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