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Table 1- Functional groups of weeds in wheat fields of Gloestan province based on species and family

jpdle ole ol jopdle o)l ol s2lgils gy @2 SFIwg s gy S Spey
Weed scientific name Weed persian name Family Vegetative form Photosynthetic pathway Vegetative cycle Leaf
Bifora radians S 3eiS Apiaceae adgd * Al S poke
Artemisia annua oy90 Asteracae 4y C3 Aoy Spone
Centaurea sp. pus S Asteracae 4y C3 Aoy Spone
Circium arvense o S5 Asteracae adg C3 Aoty Spone
Lactuca seriola ey s9nlS Asteracae ae C3 WSy Spore
Silybum marianum bl K Asteraeae adg> C3 Alugs Spoke
Sonchus asper Sy Asteraeae aJgd C3 Al Spow
Capsella bursa-pastoris DS dunnS Brassicaceae ag C3 Aoy Spone
Rapistrum rugosum Sl Brassicaceae aJgd C3 Al Spoke
Sinapis arvensis iy S Brassicaceae adg C3 oSy Spone
Stellaria media SoniS Caryophillaceae ae C3 WSy Spore
Spergularia sp. Sl Caryophillaceae ags # Aoy Spoe
Chenopodium album o ek Chenopodiaceae adg C3 WSy Spore
Salsola sp. Sgile Chenopodiaceae adg> C4 Aoy, Spoe
Convolvulus arvensis S Convolvulaceae adg> C3 Ao Spoke
Alhagi camelorum P Fabaceae ae C3 Aotz Spore
Brassica napus 1518 Fabaceae ae C3 WSy Spore
Lathyrus aphaca NS Fabaceae aes C3 oSy Spore
Melilotus officinalis g 4559 Fabaceae 4y C3 Aoy Spone
Vicia narborensis e Sy Sailo Fabaceae adg> C3 Aoy, Spoe
Vicia villosa Slasgs 5 Saolo Fabaceae adg> C3 Ao, Spoke
Vicia peregrina Sisle Fabaceae ae C3 WSy Spore
Fumaria officinalis ool Fumariaceae adg> # Ao, Spoke
Geranium mulle g SMxeds Geraniaceae ags CAM Al Spore
Juncus bufonius 9ilw Juncaceae 4JSs C3 Aoy, S ol
Lamium amplexicaule SN sy Labiateae adgd C3 Ao, Spoe
Mentha sp. L Labiateae adgd C3 Al Spoe
Malva neglecta S peiy Malvaceae ae C3 Aoty Spore
Oxalis corniculata Sl s Oxalidaceae ade C3 Ao Spoe
Agrostis sp. Mo (4lg)| Poaceae 4JSs C4 Al S ol
Alopecurus myosuroides odutS alg) p> Poaceae IS5 C3 Aoy S Sl
Avena ludoviciana Wlioj g BYgy Poaceae S5 C3 Sy S Kol
Cynodon dactyon e oy Poaceae s C4 Aoty S Syl
Hordeum morinum ige g Poaceae s C3 WSy S Syl
Hordeum vulgar e Poaceae IS5 C3 Sy S Sk
Lolium rigidum PO Poaceae 4JSs C3 Aoy, S ok
Polypogon monspeliensis e Jls Poaceae 4JSs C3 Al S ol
Parapholis incurva 4,51 Poaceae IS5 Al S o)l
Phalaris minor Sy Poaceae Y C3 WSy S Syl
Phalaris paradoxa &)l &l Poaceae s C3 Aoy S Sk
Phalaris barachystachys Sy s> Poaceae Y C3 oSy S o)l
Poa annua oSy o Poaceae 4JSs C3 Aoy, S ol
Secale cereale Sl Poaceae IS C3 Ao, S ol
Polygonum convolvulus LS Polygonaceae adg> C3 Ao, Spoke
Polygonum aviculare Ao dile Polygonaceae 4y C3 sy Srov
Rumex obtusifolia Sy Polygonaceae ades C3 Aoty Spore
Anagalis arvensis el Primulaceae 4y C3 Aoy S v
Ranunculus arvensis Y Ranunculaceae 4y C3 Aoy Spone
Rubus caesius Sl Rosaceae adg> C3 Al Spoe
Galium sp. thew Rubiaceae ag C3 WSy Spore
Veronica persica Sl Ol Scrophulariaceae 4 # Aoy Spoe

Unknown photosynthetic pathway —cuus jasuie byl (65w pe #
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Table 2- Relative abundance and relative ratio of 20 weed families recorded in Golestn province in 2014

8dlgils &igS dlani o (ol IS omni (Slglyd 3 03lgils w2 phew
Family Species number  Relative abundance Relative ratio qf each family from
total relative abundance

Poaceae 14 121.83 40.32
Polygonaceae 3 40.08 13.36
Brassicaceae 4 35.31 11.77
Scrophulariaceae 1 27.96 9.32
Caryophyllaceae 2 23.67 7.89
Fabaceae 7 21.24 7.08
Asteraceae 6 7.53 2.51
Fumariaceae 1 5.60 1.86
Chenopodiaceae 2 3.07 1.02
Rubiaceae 1 2.80 0.93
Geraniaceae 1 2.33 0.77
Ranunculaceae 1 2.26 0.75
Convolvulaceae 1 2.17 0.72
Lamiaceae 2 1.14 0.38
Malvaceae 1 1.05 0.35
Juncaceae 1 0.86 0.29
Apiaceae 1 0.79 0.26
Primulaceae 1 0.38 0.12
Rosaceae 1 0.35 0.11
Oxalidaceae 1 0.35 0.11
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Table 3- Mean density, uniformity, frequency and relative abundance of weeds that recorded in wheat fields
of Golestan province in 2004 and 2014
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Scientific name Mean density Uniformity Frequency Relative abundance
AAF AYAY \FAY ray VYAV ray \FAY ray
2004 2015 2004 2015 2004 2015 2004 2015
Agrostis sp. - 0.32 - 0.32 - 1.06 - 0.66
Alhagi camelorum - 0.01 - 0.16 - 1.06 - 0.35
Anagalis arvensis 0.01 0.03 0.3 0.16 2.04 1.06 0.67 0.39
Alopecurus myosuroides 0.48 0.36 4.23 0.97 - 2.13 - 1.62
Avena ludoviciana 32 9 16.41 29.15 42.18 41.49 30.62 40.21
Artemisia annua 0.48 0.32 4.23 2.74 10.37 8.51 0.86 4.02
Bifora sp. - 0.06 - 0.32 - 2.13 - 0.79
Brassica napus - 0.04 - 0.48 - 2.13 - 0.83
Brassica sp. 1.36 - 17.6 - 39.97 - 19.56 -
Capsella bursa-pastoris 0.01 0.05 0.42 1.13 2.38 4.25 0.13 1.70
Centaurea sp. - 0.03 - 0.32 - 1.06 - 0.47
Chenopodium album 0.6 0.10 8.55 1.93 20.75 6.38 7.98 2.71
Circium arvense 0.19 0.21 14 0.97 7.65 3.19 0.17 1.63
Convolvulus arvensis 1.01 0.13 9.50 1.29 19.90 5.32 11.14 2.18
Cynodon dactylon 0.43 0.64 0.51 0.16 3.57 1.06 0.43 0.45
Daucus carrota 0.03 - 0.79 - 3.57 - 1.52 -
Fumaria officinalis 0.08 0.77 2.26 435 4.76 8.51 5.31 5.60
Galium sp. 0.47 0.61 4.59 1.45 7.14 4.26 4.64 2.81
Geranium mulle - 0.43 - 1.61 - 3.19 - 2.33
Glaucium sp. 0.02 - 0.42 - 2.38 - 0.13 -
Hordeum morinum 0.57 0.08 4.87 0.16 17.86 1.06 9.56 0.47
Hordeum vulgar - 0.05 - 0.48 - 2.13 - 0.84
Juncus bufonius - 0.16 - 0.65 - 1.06 - 0.86
Lamium amplexicaule 0.16 0.04 2.55 0.32 10.37 2.13 4 0.75
Lactuca seriola - 0.01 - 0.16 - 1.06 - 0.47
Lathyrus aphaca 041 0.99 1.61 4.51 10.37 8.51 345 6.05
Lolium rigidum 1.48 4.01 6.05 9.34 15.65 19.15 9.38 16.24
Lolium temulentum 0.26 - 2.26 - 7.14 - 3.25 -
Lophochloa sp. 0.69 - 4.2 - 7.14 - 1.50 -
Malva neglecta - 0.07 - 0.81 - 2.13 - 1.05
Melilotus officinalis 7.17 0.73 12.16 6.12 23.81 14.89 20.43 7.99
Mentha sp. - 0.03 - 0.16 - 1.06 - 0.40
Oxalis corniculata - 0.01 - 0.16 - 1.06 - 0.35
Papaver sp. 0.08 - 1.22 - 4.76 - 0.59 -
Parapholis incurva - 1.14 - 0.81 - 1.06 - 2.60
Plantago sp. 0.01 - 0.30 - 2.04 - 0.67 -
Poa annua 7.96 0.98 8.40 6.92 9.52 22.34 6.52 10.56
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Scientific name Mean density Uniformity Frequency Relative abundance

\yay \YFAY \YFAY ey \YFAY ey \YAY \vay

2004 2015 2004 2015 2004 2015 2004 2015
Polygonum convolvulus 8.75 5.17 23.39 13.69 32.14 24.47 40.59 21.72
Polygonum aviculare 0.64 1.88 2.86 9.98 6.80 23.40 5.08 14
Polygonum persicaria 0.06 - 0.38 - 2.38 - 0.87 -
Polypogon monspeliensis 0.06 0.29 0.84 0.32 2.38 1.06 0.26 0.92
Phalaris minor 1.33 9.33 5.94 21.90 19.90 41.49 6.89 37.11
Phalaris paradoxa 0.25 2.02 3.05 3.54 7.14 6.38 2.78 6.78
Phalaris barachystachys - 0.1 - 3.54 - 2.13 - 1.02
Phleum sp. 0.04 - 0.42 - 2.38 - 0.14 -
Ranunculus arvensis 0.01 0.44 0.42 1.45 2.38 3.19 0.13 2.26
Rumex obtusifolia 0.04 0.37 0.84 0.16 4.76 1.06 0.25 437
Rapistrum rugosum - 0.01 - 0.16 - 1.06 - 0.36
Rubus sp. - 0.01 - 0.16 - 1.06 - 0.35
Salsola sp. - 0.01 - 0.16 - 1.06 - 0.36
Secale cereale - 0.16 - 1.13 - 2.13 - 1.37
Silybum marianum - 0.06 - 0.64 - 1.06 - 0.7
Sinapis arvensis 1.09 5.01 14.96 26.57 37.93 42.55 24.72 32.42
Solanum nigrum 2.04 - 0.61 - 0.07 - 1.17 -
Sonchus asper - 0.01 - 0.16 - 1.06 - 0.35
Sonchus sp. 0.14 - 1.99 - 3.57 - 2.37 -
Sorghum halepense 1.17 - 2.04 - 3.57 - - 4.46
Stellaria media 12.99 6.05 11.85 13.20 18.71 23.53 12.42 23.22
Spergularia sp. - 0.06 - 0.16 - 1.06 - 0.45
Thlaspi sp. 0.08 - 1.26 - 2.38 - 0.38 -
Veronica persica 3.17 6.63 13.22 18.03 24.83 30.85 14.97 27.96
Vicia narborensis - 0.05 - 0.64 - 3.19 - 1.20
Vicia villosa - 0.6 - 3.38 - 9.57 - 5.08
Vicia peregrine - 0.04 - 0.48 - 1.06 - 0.57
Vicia sp. 0.44 - 2.77 - 10.71 - 4.39 -
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Table 4- Status of density, uniformity, frequency and relative abundance of important weeds in
Golestan province cities in 2015

Qb o spdle ool ol o515 (ke SIS il 4 o (gl
Cities Scientific name Mean density Uniformity Frequency Relative abundance
Melilotus officinalis 491 41.66 87.5 56.78
6 <] Avena ludoviciana 12.16 33.33 37.5 54.72
¢ Phalaris minor 11.75 16.66 37.5 45.10
Aq Qala Polygonum aviculare 6.25 28.08 50 41.78
Lolium rigidum 4.66 2291 37.5 31.65
Phalaris minor 101.28 52 60 83.84
Veronica persica 70.08 52 80 73.96
3% Poa annua 3.04 28 60 27.57
Bandargaz Stellaria media 3.84 24 60 26.25
Polygonum convolvulus 24.46 20 20 24.79
Avena ludoviciana 8.48 24 40 23.67
Sinapis arvensis 9.28 40.35 60 50.98
Stellaria media 11.2 16.78 30 35.36
SIS Phalaris minor 5.92 25.35 50 35.18
Khanbebein Avena ludoviciana 4.95 28.21 40 32.46
Veronica persica 4.81 19.64 36 26.74
Lolium rigidum 6.75 11.07 20 22.26
Avena ludoviciana 11.8 45 62.5 65.11
Phalaris minor 6.5 27.5 37.5 37.99
e Ph_alar!s paradqxa 3.5 22.5 37.5 28.77
X Sinapis arvensis 2.2 20 37.5 24.62
Aliabad Lolium rigidum 3.1 15 25 20.92
Secale cereale 2.5 17.5 25 20.76
Alopecurus myosuroides 5 12.5 12.5 20.69
Phalaris paradoxa 60.8 46.66 66.66 77.08
R Phalaris minor 21.86 60 100 67.52
Avena ludoviciana 69.33 33.33 33.33 67.49
Kordkoy Stellaria media 3.73 26.66 33.33 23.20
Melilotus officinalis 1.06 20 33.33 18.58
Polygonum convolvulus 23.52 58.82 66.66 108.72
A8 Polygonum aviculare 9.41 41.17 50 58.61
Avena ludoviciana 1.05 20.58 50 25.85
Kalaleh Fumaria officinalis 0.94 20.58 50 25.55
Sinapis arvensis 1.29 11.76 50 21.70
Avena ludoviciana 9.84 39.32 60 60.08
e Sinapis arvensis 2.51 23.59 50 31.32
) Fumaria officinalis 4.40 19.10 30 28.50
Gonbad Phalaris minor 337 14.60 40 25.67
Parapholis incurva 7.95 5.61 10 24.18
155 Veronica persica 15.51 63.79 80 89.26
© Polygonum convolvulus 8.68 34.48 60 53.01
Gorgan Stellaria media 6.27 34.48 60 46.81
cige Avena ludoviciana 31.48 48.38 75 104.25
. i Polygonum convolvulus 13.03 45.16 75 68.30
Minoodasht Phalaris minor 335 19.35 25 23.36
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Table 5- Species richness in various cities of Golestan province

Ol e &35 35 Ys! oS oo sUl e 24 Culdgine s
Cities Kordkoy Bandargaz AqgQala Gorgan Khanbebein Aliabad Kalaleh Minoodasht Gonbad
Slaigs sle
Species 8 11 13 22 26 18 12 12 23
richness
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Table 6- Weed similarity index in wheat fields of Golsetan province cities

Olbiw g Sy 3y Y] OF & ol LT ke )i Sl o KWy
Cities Kordkoy Bandargaz AqQala Gorgan Khanbebein  Aliabad Kalaleh  Minoodasht  Gonbad
T L 1
F o 0.63 1
WsT 0.45 0.40 1
&5 0.40 0.61 0.46 1
Ratle 0.41 0.59 0.45 0.71 1
LT e 0.31 0.48 0.32 0.30 0.41 1
Sy 0.20 0.43 0.38 0.47 0.53 0.40 1
s g 0.20 0.43 0.38 0.53 0.53 0.47 1 1
15 0.39 0.35 0.43 0.40 0.45 0.54 0.40 0.40 1
QLS (yliaw! i (51 (w3 33 (yguanonns 9 (99l (S pad LG -V Jga
Table 7- Shanon and Sympson indices in various cities of Golestan province
Ol y4esd E9535 P Y5l o85S ool 2Ll e 4N Cuddgine S
Cities Kordkoy Bandargaz AgQala Gorgan Khanbebein Aliabad Kalaleh Minoodasht Gonbad
Shanon 1.18 1.28 1.91 1.83 2.44 2.31 1.22 1.28 2.48
index
Sympson 0.35 0.34 0.18 0.23 0.11 0.13 0.43 0.40 0.11
index
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Figure 1- Clustering of cities based on mean density of wheat weeds
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Figure 2- Clustering of cities based on mean uniformity of wheat weeds
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Figure 3- Clustering of cities based on frequency of wheat weeds
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Figure 4- Clustering of cities based on abundance of wheat weeds
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Introduction: Wheat, as a strategic crop, has a special place in agricultural production of Iran and it has the highest
cultivation area in the country. One of the most important limiting factors of wheat production in the world and in the
country is weeds. Having comprehensive knowledge of the flora and species diversity of weeds is one of great
importance for wheat management and it perceived as a primary need for production management and effective method
of weed control in wheat farming program. In order to study of weed flora and evaluation of species, functional and
structural diversity of weeds in wheat field of Golestan province, weeds population were surveyed at different cities
during 2015 and the results were compared with the findings of last decade surveys.

Material and Methods: Randomized sampling method as W shape was conducted systematically using 0.5x0.5 m
quadrate. All weeds in each quadrate were identified, counted and recorded for subsequent data entry and analysis.
Mean density, frequency and uniformity percentage and relative abundance were calculated based on Thomas, 1985.
Species Similarity index between different cities and Shannon and Simpson species diversity indices in each city were
calculated based on available formula. Then cluster analysis based on average linkage method is carried out by SAS 9.2
for clustering different cities on basis of calculated traits that mentioned above.

Result and Discussion: In this study, 51 plant species from 20 families were recorded. The most number of weeds
were recorded in Poaceae, Fabaceae and Asteraceae families with 14, 7 and 6 weed species, respectively, but Poaceae,
Polygonaceae and Brassicaceae were the most important weed families in wheat fields of Golestan provice, based on
their relative abundance, respectively. The results showed that 78.43 % of recorded weeds were annual and the rest
were perennial, 29.41 % of weeds were monocotyledons and 70.48% were dicotyledones. Avena ludoviciana and
Phlaris minor with 40.21 and 37.11% relative abundance were the most important weed from narrow-leaved weeds and
Sinapis arvensis with 32.42% relative abundance was the most important weed from broad-leaved weeds. P. minor, A.
ludoviciana <Veronica persica poir. and Stellaria media (L.) Vill. had the highest mean density in wheat fields of
provice, respectively. The result of this study showed that the density of Avena ludoviciana, Sinapis arvensis, Phalaris
minor, Lolium rigidum, Polygonum aviculare, Fumaria officinalis and Veronica persica has increased while the density
of Polygonum convolvulus and Melilotus officinalis decreased over time gradually. Increase of narrow-leaved weeds
than last decade may be related to continuous application of aryloxy phenoxy propionate herbicides for the years and
resistance of weeds to this group of herbicides. Decrease of P. convolvulus density than last decade can be contributed
to successful control of this weed by available herbicides such as tribenuron methyl, bromicid M.A.
(bromoxinil+MCPA) and 2, 4, D. The most uniformity index was observed in A. ludoviciana (29.15), S. arvensis
(26.57), P. minor (21.90) and V. persica (18.03), respectively. S. arvensis, A. ludoviciana, P. minor and V. persica with
42.55,41.49, 41.49 and 30.85 % had the most frequency, respectively.

The highest richness (the number of species) was observed in Khan Bebin (26 species) and the lowest (8 species)
was in Kord Koy. Low richness in Kord Koy may be contributed to poor drainage of soil in this city that many of weed
species cannnot adapt with this condition. The highest and Shannon diversity index was observed in Gonbad (2.48) and
Khan Bebin (2.44) and the lowest value was observed in Kord Koy (1.18). The highest Simpson diversity index was
observed in Kalaleh (0.43) and Minoo Dasht (0.4) and the lowest value was observed in Gonbad (0.11) and Khan Bebin
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(0.11). Different cities of Golestan Provience were grouped in 7 clusters for weed uniformity and weed abundance but
for weed density they were grouped in 8 clusters.

Conclusion: The most important weed in Aq qala, Bandargaz, Khan Bebin, Kord Koy, Kalaleh and Gorgan cities
were Melilotus officinalis, P. minor, S. arvensis, Phalaris paradoxa, P.convolvulus, V. persica. A. ludoviciana was the
most important weed in Ali Abad, Gonbad and Minoo Dasht cities. In general A. ludoviciana (40.21), P. minor (37.11),
S. arvensis (32.42), and V. persica (27.96) had the most relative abundance in wheat fields and study of their control
methods must be considered as research priorities in Golestan provice.
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