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Introduction

Tehran, in terms of extent, is the 26th megacity of the world. Tehran’s urban green landscape per capita is
15.5 square meters per person. Weeds annually financially damage green landscapes in Tehran, the cost of weed
management in a lawn is 1500 rials per square meter. One of the tools and methods that can improve weed
management is to map their distribution. These map help researchers. 1- Areas affected by the population of
different species. 2- ldentify areas of the invasive weed infested areas. So far, the study of community structure
and species diversity in weeds in the green space of Mashhad, Khorshid park Mashhad, and grass fields of Shiraz
University have been done, but a similar research has not been done in Tehran. A research was conducted in
parks of 22 districts of Tehran in order to assess, specify diversity, density, dominance and distribution map of
weeds in Tehran.

Materials and Methods

This study was conducted in years 2014-2015 in 48 parks of 22 districts of Tehran. Sampling was conducted
in summer using W systematic method. The parks in each area were chosen according to the extent of green
area, the location of the park in the twon (whether the park was in the suburbs of Tehran or other parts of the
area) and according to the three following scales. In the 5 hectare parks, 10 samples, 6 to 15 hectare parks, 15
samples and in 16 and more than 16 hectare parks 25 samples were taken. In the 5 hectare parks, 25 meters, 6 to
15 hectare parks, 40 meters and in 60 and more than 60 hectare parks 70 meters of margin was considered for
each park. Latitude, longitude and altitude were recorded. Weeds of each quadrat were identified and counted
according to their species and finally, using Thomas equations (1985), their frequency, uniformity, average
aggregation and dominance index were calculated. In order to create distribution map of weeds Arcgis and
Arcmap soft-wares were used for determine the distribution of dominant species of weeds and other species in
the city of Tehran. Shannon-Wiener and uniformity indexes were calculated for all parks. For comparing and

grouping 22 districts, cluster analysis was performed using SPSS software.

Results and Discussion

A total of 52 weed species from 21 families were observed. Maximum weed densities respectively were
found in the Region 17 and Region 16 with 34.38 and 36.25 plant/m2. The 28 species of 52 species belonging to
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four families, Asteraceae,Poaceae, Fabaceae, and Chenopodiaceae, with 10, 7, 6 and 4 species, respectively.
Based on a abundance index (Al). Lion’s tooth (Taraxacum officinale), knotweed (Polygonum patulum), greaet
plantain (Plantago major), bermuda grass (Cynodon dactylon) and Sow thistle (Sonchus oleraceus) were
dominant species. Parks in district 2 with 3.30 had maximum diversity in weed community and parks in districts
15,21, 11, 18, 12, 14, 3 with 2.25, 2.25, 2.25, 2.19, 2.31, 2.33, 2.12, respectively had minimum diversity. Also
presence of Beggarticks (Bidens parviflora Willd), garden anchusa (Anchusa italic Retz), garden orache (Atriple
hortensisL.), common reed ((Phragmmites austrialis (Cav.) Trinexsteud), ribwort plantain (Plantago lanceoleta
L.), nappola minor (Xanthium brasilicum), yellow sweet clover (Mellilotus officnalis L. Desr), common mallow
(Malva sylvestrisL.) weeds in some specific areas makes it necessary to control these weeds to stop their
reproduction in these specific area and expansion of infected seeds from these areas to other areas of Tehran.
Lion’s tooth distribution maps, as the most dominant broad leaf weed showed that the highest plant density
above regions 21, 18, 16, 17, 19 and the lowest density in regions 4, 1, 5, 22, 3 there. Bermuda grass distribution
maps, as the most dominant weed of slim leaf showed that the highest plant density above regions 2, 4, 5, 8, 9,
10, 16, 21 and the lowest density in regions 12, 13 there.

Conclusion

Determination of density, type, species and life cycle of weeds in Tehran parks, allows to manage and reduce
weeds damages and also by using integrated weed management system it is possible for better management and
reduce weeds population and stop spreading of them from one area to another. Also close monitoring and precise
management of other parameters such as soil and manure is effective in reducing the population of weeds in all
areas.

Keywords: Density, Lion’s tooth (Taraxacum officinale), Shannon—-Wiener index, Uniformity index
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Figure 1- Plant families and percentage of each family in turfgrass of Tehran city parks
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Table 1- Scientific and Persian name, family, frequency (F), uniformity (U), mean density (MD) and abundance index (Al) of
weeds in turfgrass of Tehran's parks

o ol (ole U 8,65 pU Sleb ISy o515 obe Sl (s ls
Persian name Scientific name Familly name Frequency Uniformity Mean density Abundance Index
(plants.m™?)
[FALY] Acalypha austeralis L. Euphorbiaceae 36.36 272 0.07 39.16
Syl Alhagi pseudalhagi M. Bieb. Fabaceae 13.63 0.45 0.01 14.10
oatS aby, p> Alopecurus sp. Poaceae 13.63 0.90 0.02 14.57
S g2 Amaranthus albus L. Amaranthaceae 9.09 0.30 0.009 9.40
odulgd gyl Amaranthus belitoides S. Wats Amaranthaceae 63.63 378 0.07 67.49
3oy Ay ooyl Amaranthus retroflexus L. Amaranthaceae 86.36 9.69 0.13 96.19
obiels Anchusa italica Retz. Boraginaceae 454 0.15 0.01 4.70
gene diny Artemisia vulgaris L. Asteraceae 40.90 5.30 0.07 46.29
oSl 5 Atriplex hortensis L. Chenopodiaceae 454 0.15 0.01 4.70
Uiwigd Bidens parviflora Willd Asteraceae 454 0.15 0.01 4.70
S Cardaria draba L. Brassicaceae 18.18 1.36 0.01 19.56
Sy sy Carduus pycnocephalus L. Asteraceae 454 0.30 0.01 4.85
0y doku Chenopodium album L. Chenopodiaceae 71.27 10.30 013 87.70
S5 S Sabo Chenopodium murale L. Chenopodiaceae 22.72 121 0.02 23.96
9y Chondrilla juncea L. Asteraceae 454 0.15 0.01 4.70
a5 Cirsium arvense (L.) Scop. Asteraceae 13.63 0.60 0.01 14.25
Somy Convolvulus arvensis L. Convolvulaceae 95.45 24.54 0.68 120.67
ol Sl Conyza bonariensis (L.) Corngq Asteraceae 31.81 1.81 0.04 33.67
Ly oy Cynodon dactylon (L.) pers Zygophyllaceae 100.00 36.96 1.30 138.27
5,5 p s Cyperus esculentus L. Cypraceae 68.18 4.90 0.08 72.35
S Digitaria sanguinalis (L.) Scop Poaceae 77.27 13.93 0.34 91.55
[ Echinochloa crus galli (L.) Beauv Poaceae 59.09 272 0.04 61.86
VRN Erodium cicutarium (L.) LHer. ex Aiton Geraniaceae 9.09 0.30 0.01 9.40
by Euphorbia maculata L. Euphorbiaceae 71.27 5.15 0.16 82.58
by Euphorbia serpens Kunth Euphorbiaceae 13.63 0.45 0.02 1411
bl s ksl Heliotropium europaeum L. Boraginaceae 18.18 0.75 0.02 18.96
9B ssl> Kochia scoparia (L.) Schard. Chenopodiaceae 95.45 26.21 0.46 122.12
Syl gqals Lactuca serriola L. Asteraceae 45.45 3.18 0.04 48.68
3y 459 Lotus corniculatus L. Fabaceae 454 0.15 0.01 470
Jgene S pais Malva neglecta Wallr Malvaceae 100.00 7.87 0.14 108.02
o Syt Malva sylvestris L. Malvaceae 454 0.15 0.01 4.70
ol 4559 Medicago lupulina L. Fabaceae 27.27 1.96 0.02 29.26
Wiy Medicago sativa L. Fabaceae 454 227 0.05 6.86
EEFIRW Oxalis corniculata L. Oxalidaceae 100.00 22.57 1.34 12381
~ Phragmites austeralis (Cav.) Trin. Ex Steud. Poaceae 454 0.15 0.01 4.70
s Plantago lanceoleta L. Plantaginaceae 454 0.15 0.01 470
Sinyl Plantago major L. Plantaginaceae 100.00 40.15 2.92 143,07
T A Can Polygonum convolvulus L. Polygonaceae 54.54 712 0.05 61.72
obgS b Ay i Polygonum patulum M. Bieb. Polygonaceae 100.00 43.48 1.09 144.57
FEES Portulaca oleracea L. Portulacaceae 68.18 6.81 0.06 75.06
Sy sl Rumex pulcher L. Polygonaceae 68.18 6.21 0.07 74.46
ol 53, U Solanum nigrum L. Solanaceae 27.27 242 0.04 29.74
Yy Capghoy Sy Sonchus oleraceus L. Asteraceae 100.00 24.54 0.22 12476
oS Senecio vulgaris L. Asteraceae 22.72 0.75 0.01 23.50
i) Setaria glauca L. Poaceae 13.63 0.45 0.01 14.10
a0 oabg, po Setaria viridis (L.) P. Beauv. Poaceae 95.45 16.36 0.33 112.15
2o S Taraxacum officinale(L.) Weber ex F. H. Wigg Asteraceae 100.00 61.96 227 164.24
S )5 Terribulus terrestris L. Zygophyllaceae 18.18 0.75 0.01 18.95
3oy yhud Trifolium pretense L. Fabaceae 45.45 1.96 0.27 47.69
EVRERW Trifolium repense L. Fabaceae 86.36 12.57 071 99.65
N ol Verbena officinalis L. Verbenaceae 9.09 0.15 0.01 9.24
sy 4 Xanthium brasilicum Vell. Asteraceae 4.54 0.15 0.01 470
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Figure 2- Distribution map of Dandelions(Taraxacum officinale) in the Turfgrass of Tehran's parks
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Figure 3- Distribution map of Hogeweed (Polygonum patulum) in the Turfgrass of Tehran's parks
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Figure 4- Distribution map of Broadleaf plantain (Plantago major) in the Turfgrass of Tehran's parks
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Figure 5- Distribution map of Bermudagrass (Cynodon dactylon) in the Turfgrass of Tehran's parks
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Figure 6- Sow thistle (Sonchus oleraceus) weed distribution map of the parks of Tehran
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Figure 7- Total weed density of turfgrass in the 22 districts of Tehran
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Figure 8- Cluster analysis of the 22 districts of Tehran in terms of the Shannon—-Wiener index of weeds in their Turfgrass
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Figure 9- Cluster analysis of the 22 districts of Tehran in terms of the uniformity index of weeds in their Turfgrass
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